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ABSTRACT: This feasibility report/EIS presents the findings of a study to determine the
feasibility of implementing a long-term storm damage reduction plan for the communities of
Ocean City, Strathmere, and Sea Isle City, New Jersey. It provides the findings of economic,
social, environmental, and engineering analyses that were used to select a plan of action. The
potential impacts, if any, to cultural and environmental resources are evaluated herein in
accordance with NEPA and Section 106 of the National Historic Preservation Act of 1966.

NOTE TO READER: To provide full and convenient access to the environmental, economic,
and engineering documentation prepared for the study, the EIS for this project has been
integrated into this feasibility report in accordance with Engineer Regulation 1105-2-100.
Sections required for compliance with the National Environmental Policy Act (NEPA) are noted
by an asterisk (*) in the Table of Contents.






New Jersey Shore Protection Study
GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY
Feasibility Report and Integrated Environmental Impact Statement (EIS)

EXECUTIVE SUMMARY

Proposed Action:  Storm damage reduction for Ocean City and Ludlam Island utilizing
beachfill to construct a protective berm and dune.

Location of Action: City of Ocean City, Strathmere (Township of Upper), City of Sea Isle City
Cape May County, New Jersey

Type of Statement: Feasibility Report and Integrated Environmental Impact Statement (EIS)
Lead Agency: U.S. Army Corps of Engineers, Philadelphia District
Study Sponsor: New Jersey Department of Environmental Protection (NJDEP)

More Information: For further information please contact:
Robert L. Callegari, Chief, Planning Division
Attn: Steve Allen, Environmental Resources Branch
U.S. Army Engineer District, Philadelphia
Wanamaker Building, 100 Penn Square East
Philadelphia, PA 19107-3390 Telephone: (215) 656-6555
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Summary

This report presents the results of a feasibility phase study to determine an implementable
solution and the extent of Federal participation for a project that provides storm damage
reduction for the communities of Ocean City, Strathmere, and Sea Isle City. All of these
communities are located in Cape May County, New Jersey.

The Great Egg Harbor Inlet to Townsends Inlet Feasibility Study is one of six site-specific areas
recommended by the New Jersey Shore Protection Study. It was authorized by resolutions
adopted by the U.S. House of Representatives and U.S. Senate in December, 1987. This
feasibility study was cost-shared between the Federal Government and the State of New Jersey
through the New Jersey Department of Environmental Protection (NJDEP) and was conducted
under the provisions of the Feasibility Cost Sharing Agreement executed 17 April 1997. This
feasibility study was initiated on this date.

The study area is located in southern New Jersey and extends approximately 24.1 kilometers (15
miles) in length from Great Egg Harbor Inlet to Townsends Inlet. The study area lies in Cape
May County and consists of two barrier islands, Peck Beach and Ludlam Island. An existing
Federal beachfill exists in the northern portion of Ocean City, from Seaview Road to 34™ Street.
The study area has been historically subject to significant damage due to storm events. The 1962
Northeaster resulted in damage to 8,467 structures within the entire study area at a cost of
$140,000,000 (converted to 1999 dollars). Continued real estate development since this time has
increased the potential for storm damages.

The feasibility study evaluated various alternative plans of improvement based on hurricane and
storm damage reduction benefits.

The selected plan for South End Ocean City consists of a berm and dune utilizing sand obtained
from an offshore borrow source. The dune crest will have a top elevation of +3.9 meters (+12.8
ft) NAVDA88, while the berm will extend from the seaward toe of the dune for a distance of 30.5
meters (100 feet) at an elevation of 2.1 meters (7.0 ft) NAVD88 before sloping down at 1V:25H
to elevation -0.38 meters (-1.25ft) NAVD88. The remainder of the design template parallels the
existing profile slope to the depth of closure. The total width from the seaward toe of the dune to
Mean High Water (MHW) is 66 meters (218 feet).

The plan extends from 34" Street to 59™ Street for a total length of 4,268 meters (14,000 feet or
2.6 miles). Initial sand quantity is estimated at 1,218,000 cu meters (1,603,000 cu yds) which
includes design fill quantity of 912,000 cu meters (1,192,000 cu yds) plus advanced nourishment
of 306,000 cu meters (403,000 cu yds). Periodic nourishment of 306,000 cu meters' (403,000 cu
yds) is scheduled to occur every 3 years synchronized with the existing Federal beachfill project
at Ocean City (Great Egg Harbor Inlet to 34™ Street). Material would be taken from the borrow
sources identified in this report as “M8”.

The selected plan for Ludlam Island consists of a berm and dune utilizing sand obtained from an
offshore borrow source. The dune crest will have a top elevation of +4.5 meters (+14.8 ft)

" Includes overfill factor
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NAVD88, while the berm width will extend from the seaward toe for a distance of 15 meters (50
ft) at an elevation of 1.8 meters (6.0 ft) NAVD88 before sloping down (varying from 1V:30H to
1V:50H) to elevation —0.38 meters (-1.25 ft) NAVD88. The remainder of the design template
parallels the existing profile slope to the depth of closure. The total width from the seaward toe
of the dune to Mean High Water (MHW) varies depending upon location from 58 to 87 meters
(190 to 285 feet).

The plan extends from 38 meters (125 feet) north of Seaview Avenue in Strathmere to Pleasure
Ave (just beyond 93" Street) in Sea Isle City for a total length of 10,507 meters (6.5 miles). In
addition, there is a taper of 224 meters (734 feet) into Corson’s Inlet State Park and a taper of 20
meters (66 feet) into the terminal groin south of 93 Street. Total length of beachfill, including
tapers, is 10,751 meters (6.7 miles). The plan also includes the extension of two stormwater
outfall pipes at both 82" and 86" Street in Sea Isle City by 46 meters (150 feet).

Initial sand quantity is 3,911,000 cu meters (5,146,000 cu yds) which includes design fill
quantity of 2,528,000 cu meters (3,326,000 cu yds) plus advanced nourishment of 1,383,000 cu
meters’ (1,820,000 cu yds). Periodic nourishment of 1,383,000 cu meters (1,820,000 cu yds) is
scheduled to occur every 5 years.

A Section 404(b)(1) evaluation has been prepared and is included in this Environmental Impact
Statement and Feasibility Report. This evaluation concludes that the proposed action would not
result in any significant environmental impacts relative to the areas of concern under Section 404
of the Federal Clean Water Act.

The selected plan has primary outputs based on hurricane and storm damage reduction. The plan
provides average annual net benefits of approximately $2,041,000 and a benefit-to-cost ratio of
2.0 for South End Ocean City and provides average annual net benefits of approximately
$2,256,000 and a benefit-to-cost ratio of 1.6 for Ludlam Island.

The total initial project cost of construction is estimated at $43,161,000 (Oct 2000 price level)
and would be cost-shared 65% Federal, 35% non-Federal. The Federal share of this first cost is
$28,054,000 and the non-Federal share is $15,107,000. Lands Easements, Rights-of-Ways,
Relocations and Dredged Material Disposal Areas (LERRD) costs are $424,000 and will be
credited towards the non-Federal sponsor’s cash contribution.

Periodic nourishment is expected to occur at 3-year intervals for the South End Ocean City
portion of the project and at 5-year intervals for Ludlam Island subsequent to the completion of
initial construction (year 0). Over 50-years, the total periodic nourishment cost is estimated to

be $160,784,000 (Oct 2000 price level) and includes E&D monitoring during construction.
Based on the Water Resources Development Act of 1999, cost-sharing for the periodic
nourishment would be 50%.

The ultimate cost of construction which includes initial construction, project monitoring, and
fifty years of periodic nourishment is estimated to be $203,945,000 (Oct 2000 price level), cost-
shared 53% Federal, 47% non-Federal, based on WRDA 1999 cost-sharing. All costs also

* Includes overfill factor
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include planning, engineering, and design. Operation, Maintenance, Repair, Replacement, and
Rehabilitation (OMRR&R) is not included in this cost and is a non-Federal responsibility.
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New Jersey Shore Protection Study
GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY
Feasibility Report and Integrated Environmental Impact Statement (EIS)
Description of the Selected Plan

Protective Berm and Dune - South End Ocean City, NJ

Component Dimensions Remarks

Berm Elevation +2.1m (7.0 ft) NAVD 88 Same as existing

Berm Width 30.5 meters (100 feet) Same as average existing

Distance from seaward toe of 66 meters (218 feet)

dune to Mean High Water

(MHW)

Beachfill Slope 1:30to 1:25 Approximates existing

Dune Height +3.8 meters (+12.8 ft) NAVD88 Existing bulkhead = 3.3 meters (10.8 ft)
NAVD88

Dune Width (at crest) 7.6 m(25°) Standard Caldwell section

Dune Side Slopes 1:5 Standard Caldwell section

Dune offset for maintenance None

Length of fill 4,268 meters (14,000 feet or 2.6 miles)

Initial Sand Quantity 1,218,000 cubic meters (1,603,000 cu yds) Includes advanced nourishment

Periodic Nourishment 306,000 cubic meters (403,000 cu yds) 3 year cycle

Major Replacement 382,000 cubic meters (503,000 cu yds) Year 24.
Includes periodic nourishment quantity.
Same dune grass and sand fence quantities as
initial fill.

Taper Section None Tapers into groin at 59" Street.

Borrow Source Location M8 Located outside 3 mile limit. Requires MMS
agreement.

Dune Grass Surface area =79,624 m? (857,089 ft%) 12”x12” spacing

Sand fence 4,092 meters (13,426 feet) Single row

Outfall Extensions None

Dune Cross-overs 22
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Protective Berm and Dune - Ludlam Island

Component

Dimensions

Remarks

Berm Elevation

+1.8 m (6.0 ft) NAVD 88

Same as existing

Berm Width

15 meters (50 feet)

Same as average existing

Distance from seaward toe of
dune to Mean High Water
(MHW)

varies depending upon location from 58 to 87
meters (190 to 285 feet)

Beachfill Slope

1:50 to0 1:30

Approximates existing

Dune Height

+4.5 meters (+14.8 ft) NAVD88

Existing promenade in Sea Isle City +3.7 meters
(12.0ft)

Dune Width (at crest) 7.6 m(25") Standard Caldwell section
Dune Side Slopes 1:5 Standard Caldwell section
Dune offset for maintenance None

Length of fill

10,751 meters (6.7 miles), including tapers

Initial Sand Quantity

3,911,000 cu meters (5,146,000 cu yds)

Includes advanced nourishment

Periodic Nourishment

1,383,000 cu meters (1,820,000 cu yds)

5 year cycle

Major Replacement

1,600,000 cu meters (2,105,000 cy yds)

Year 25.

Includes periodic nourishment quantity.
Same dune grass and sand fence quantities as
initial fill.

Taper Section

224 meters (734 feet) into Corson’s Inlet
State Park and a taper of 20 meters (66 feet)
into the terminal groin south of 93" Street.

Borrow Source Location

L1, L3,C1

Dune Grass Surface area =282,000 square meters 12”x12” spacing
(3,035,000 sq ft)
Sand fence 11,000 meters (36,000 ft) Single row

Outfall Extensions

Two @ 46 meters (150 ft) each

Dune Cross-overs

113
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Note: The following information is presented as a requirement for the Environmental Impact
Statement (EIS).
ENVIRONMENTAL IMPACT STATEMENT SUMMARY

PURPOSE AND NEED

The purpose of this statement is to evaluate the anticipated environmental impacts of the
alternatives with emphasis on the selected plan that was developed for the purpose of hurricane
and storm damage reduction for the communities of Ocean City, Strathmere, and Sea Isle City,
Cape May County, New Jersey.

The need to which the U.S. Army Corps of Engineers, Philadelphia District is responding
is based on the need to reduce the potential for storm damage to the structures and property
associated with these communities.

The principal source of economic damages identified in Ocean City, Strathmere, and Sea
Isle City is storms. Severe storms in recent years have caused a reduction in the overall beach
height and width along the study area. This exposes these communities to catastrophic damage
from ocean flooding and wave attack in the absence of a long-term commitment of protection.

ALTERNATIVES CONSIDERED

A number of structural and non-structural storm damage reduction alternatives were
identified and evaluated individually and in combination on the basis of their suitability,
applicability and merit in meeting the planning objectives, planning constraints, economic
criteria, environmental criteria and social criteria for the study.

Three levels of screening investigated an array of structural and non-structural
alternatives that address storm damage reduction. The study area was divided into two portions,
one encompassing Ocean City and the other for Ludlam Island. The first level of screening
(Cycle 1) involved the following alternatives:

o No action (Ocean City and Ludlam Island)

. Permanent Evacuation (Ocean City and Ludlam Island)

o Regulation of Future Development (Ocean City and Ludlam Island)

. Berm Restoration (Ocean City and Ludlam Island)

. Dune Restoration (Ocean City and Ludlam Island)

. Geotextile tubes (Ocean City and Ludlam Island)

o Berm and Dune Restoration (Ocean City and Ludlam Island)

. Berm and Dune Restoration Using Structural Reinforcement (Ocean City and Ludlam
Island)

. Groinfield (Ocean City and Ludlam Island)

. Berm and Dune Restoration w/Groin Field (Ocean City and Ludlam Island)

. Berm and Dune Restoration Using Structural Reinforcement and Groin field (Ocean City

and Ludlam Island)

Great Egg Harbor Inlet to Townsends Inlet ES-7 Summary
Feasibility Report, September 2001



. Increase Height of Existing Bulkhead (Ocean City)

. Bulkhead or Seawall (includes some nourishment) (Ludlam Island)

. Offshore Detached Breakwater (Ocean City and Ludlam Island)

. Berm and Dune Restoration w/Offshore Detached Breakwater (Ocean City and Ludlam
Island)

. Perched Beach (Ocean City and Ludlam Island)
. Offshore Submerged Feeder Berm (Ocean City and Ludlam Island)
. Beach Dewatering (Ocean City and Ludlam Island)

Several of the alternatives were eliminated after the first level of screening based on
engineering, environmental, socio-economic and relative costs. The remaining alternatives
considered for Cycle 2 Screening were:

. Permanent Evacuation (Ludlam Island)

. Berm Restoration (Ocean City and Ludlam Island)

J Geotextile Tubes (Ludlam Island)

. Berm and Dune Restoration (Ocean City and Ludlam Island)

. Berm and Dune Restoration w/Structural Reinforcement (Ludlam Island)

. Berm and Dune Restoration with Groinfield (Ocean City and Ludlam Island)

. Bulkhead/Seawall (Ludlam Island)

. Berm and Dune Restoration w/ Structural Reinforcement and Groin field (Ocean City

and Ludlam Island)

Cycle 2 screening further winnowed down the number of alternatives. Only those
alternatives that are practical, in terms of the engineering, economics, environmental, social
impacts, and costs remained after the completion of Cycle 2.

Most of the plans that were considered in Cycle 2 included some aspect of beachfill
placement. An investigation was undertaken to identify a suitable sand source. The utilization
of an upland sand source was ruled out due to the volume of sand needed for a beachfill project
in the study area, distance of such sources, the expense of retrieving sand from these sources and
impacts on the roads and the local economy. Two screenings were conducted to identify suitable
offshore sources that meet engineering, environmental, and socio-economic criteria for
utilization. A total of eight sites were considered. Of these eight sites, four of them were
determined to be suitable for utilization as sand sources.

The alternatives remaining after Cycle 2 analysis and considered for optimization in
Cycle 3 analysis were:

e Berm restoration (Ocean City and Ludlam Island)

e Berm and dune restoration (Ocean City and Ludlam Island)

e Berm and dune restoration with structural reinforcement (Ocean City and Ludlam Island)

e Berm and dune restoration w/groin field (Ocean City and Ludlam Island)

e Berm & dune restoration w/structural reinforcement/groin field (Ocean City and Ludlam
Island)
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e Permanent Evacuation (Ludlam Island - Whale Beach area only)

Cycle 3 analysis involved optimization of the remaining alternatives into various
configurations that were compared against their relative costs. Most of the beachfill plans
considered meet the planning objectives in that they provide a degree of storm damage
reduction, which is greater than the cost of implementation. The optimization in Cycle 3
identified the National Economic Development Plan (NED), which is the plan that maximizes
beneficial contributions to the Nation while meeting planning objectives. The Cycle 3 screening
concluded that only berm and dune restoration utilizing sandy material dredged from a nearby
offshore source should be considered further for both areas. The NED plan identified for Ocean
City is berm and dune restoration utilizing beachfill. The dune crest will have a top elevation of
+3.9 meters (+12.8 ft) NAVD88, a top width of 7.6 meters (25 ft) and side slopes of 1V:5H. The
berm will extend from the seaward toe of the dune for a distance of 30.5 meters (100 feet) at an
elevation of 2.1 meters (7.0 ft) NAVD88 before sloping down at 1V:25H to elevation -0.38
meters (-1.25ft) NAVD88. The remainder of the design template parallels the existing profile
slope to the depth of closure. The total width of the berm from the seaward toe of the dune to
Mean High Water (MHW) is 66 meters (218 feet). The plan extends from 34™ Street to 59"
Street for a total length of 4,268 meters (14,000 feet or 2.6 miles). Initial sand quantity is
1,218,000 cu meters (1,603,000 cu yds) which includes design fill quantity of 912,000 cu meters
(1,192,000 cu yds) plus advanced nourishment of 306,000 cu meters (403,000 cu yds). Periodic
nourishment of 306,000 cu meters (403,000 cu yds) is scheduled to occur every 3 years
synchronized with the existing Federal beachfill project at Ocean City (Great Egg Harbor Inlet to
34" Street).

The NED plan identified for Ludlam Island is also berm and dune restoration utilizing
beachfill. The dune crest will have a top elevation of +4.5 meters (+14.8 ft) NAVD88, a top
width of 7.6 meters (25 ft) and side slopes of 1V:5H. The berm width will extend from the
seaward toe for a distance of 15 meters (50 ft) at an elevation of 1.8 meters (6.0 ft) NAVD88
before sloping down (varying from 1V:30H to 1V:50H) to elevation —0.38 meters (-1.25 ft)
NAVD88. The remainder of the design template parallels the existing profile slope to the depth
of closure. The total width from the seaward toe of the dune to Mean High Water (MHW) varies
depending upon location from 58 to 87 meters (190 to 285 feet). The plan extends from 38
meters (125 feet) north of Seaview Avenue in Strathmere to Pleasure Ave (just beyond 93"
Street) in Sea Isle City for a total length of 10,507 meters (6.5 miles). In addition, there is a
taper of 224 meters (734 feet) into Corson’s Inlet State Park and a taper of 20 meters (66 feet)
into the terminal groin south of 93 Street. Total length of beachfill, including tapers, is 10,751
meters (6.7 miles). Initial sand quantity is 3,911,000 cu meters (5,146,000 cu yds) which
includes design fill quantity of 2,528,000 cu meters (3,326,000 cu yds) plus advanced
nourishment’ of 1,383,000 cu meters (1,820,000 cu yds). Periodic nourishment of 1,383,000 cu
meters (1,820,000 cu yds) is scheduled to occur every 5 years. The plan also includes the
extension of two stormwater outfall pipes at both 82™ and 86™ Street in Sea Isle City by 46
meters (150 feet).

* Includes overfill factors
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These plans were chosen because they provide the maximum net benefits over costs
based on storm damage reduction. The details of the NED Plan are discussed in greater detail in
the Selected Plan section.

MAJOR CONCLUSIONS AND FINDINGS

Berm and dune restoration utilizing beachfill w/periodic sand nourishment represents one
of the least environmentally damaging structural methods for reducing potential storm damages
at a reasonable cost and in a way that is both socially acceptable and yet is feasible and proven to
work in high energy environments. The somewhat transient nature of beachfill is actually
advantageous because the beachfill is capable of being dynamic and adjusting to changing
conditions until equilibrium can again be achieved. Despite being structurally flexible, the
created beach can effectively dissipate high storm energies, although at its own expense. Costly
rigid structures like seawalls and breakwaters utilize massive amounts of material foreign to the
existing environment to absorb the force of the waves. Berm and dune restoration
w/nourishment uses material typical of the adjacent areas, sand, to buffer the shoreline structures
against storm damage. Consequently, this alternative is more aesthetically pleasing as it
represents the smallest departure from the existing conditions in a visual and physical sense
unlike groins. When the protective beach is totally dispersed by the wave action, the original
beach remains. On the other hand, bulkheads, seawalls, and revetments may lead instead to
eventual loss of beach as the end of their project life is approached.

Some of the suggested non-structural storm damage reduction alternatives are currently
being practiced, such as development regulation. Consequently, implementation is somewhat of
a moot point. Others such as land acquisition are prohibitively expensive and are socially
unacceptable in any event.

AREAS OF CONCERN

During the course of the feasibility study, several issues were identified regarding the
proposed action that required consideration in the integrated Environmental Impact Statement
(EIS). A project of this nature will have temporary adverse impacts on water quality and aquatic
organisms. Dredging will increase suspended solids and turbidity at the point of dredging and at
the discharge (beachfill) site.

Both the area to be dredged, and the area where the material will be deposited, will be
subject to extreme disturbance. Many of the benthic organisms will become smothered at the
beachfill site. Dredging will result in the temporary complete loss of the benthic community in
the borrow area. These disruptions are expected to be of short-duration and of minor
significance. Rapid recolonization of the borrow site by benthic organisms is expected to occur
after dredging ceases (Saloman et al., 1982; Cutler and Mahadevan., 1982; and Hurme and
Pullen. 1988).

Dredging will consequently temporarily displace a food source for most finfish, and
could have potential adverse impacts on Essential Fish Habitat. Concerns were raised over the
cumulative loss of shoals as important fish habitat in the region, which prompted the selection of

Great Egg Harbor Inlet to Townsends Inlet ES-10 Summary
Feasibility Report, September 2001



suitable sand sources without prominent shoal habitat. New Jersey coastal waters including the
sand borrow source areas support a surfclam (Spisula solidissima) fishery with varying degrees
of productivity.

Concerns regarding the use of a hopper dredge and its potential impact on Federally
listed threatened and endangered sea turtles were raised with respect to this project. A
Biological Assessment that discusses Philadelphia District hopper dredging activities and
potential effects on Federally threatened or endangered species of sea turtles has been prepared,
and was formally submitted to the National Marine Fisheries Service in accordance with Section
7 of the Endangered Species Act. NMFS has subsequently issued a Biological Opinion, which
discusses their requirements to be in compliance with the Endangered Species Act.

Concerns regarding potential adverse impacts on the Federally threatened piping plover
(Charadrius melodus) and the sea beach amaranth (Amaranthus pumilus) have resulted in the
development of a programmatic biological assessment to comply with the Endangered Species
Act. The biological assessment is being conducted outside of this document, however, the
findings and conclusions of the subsequent biological opinion (to be issued by the US Fish and
Wildlife Service) will be adhered to for this action to protect these species. Two of the offshore
sand source sites (M8 and L3) are or have portions located within the Outer Continental Shelf
waters under the jurisdiction of the Minerals Management Service (MMS). Extraction of sand
from these areas requires authorization from the Minerals Management Service through a signed
Memorandum of Agreement.

The following table provides for a summarization of issues to be addressed in this
statement that were identified during project scoping.
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GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY

ISSUES IDENTIFIED DURING STUDY SCOPING PROCESS

SUBJECT ISSUE(S) AGENCY OR PUBLIC ACTION
ENTITY RAISING
ISSUE(S)
Fisheries Shellfish | ¢ Impacts on commercial surfclam e National Marine Avoid lump areas as much as
(Spisula solidissima) fishery Fisheries Service possible
e “Lump” areas are identified as prime e U.S. Fish and Wildlife Through monitoring, identify
surfclam habitat Service areas with commercial

e NJ Department of
Environmental
Protection (Bureau of
Shellfisheries)

densities and coordinate
results with NJDEP to
determine if modifications are
necessary.

Great Egg Harbor Inlet to

Townsends Inlet ES-12
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GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY

ISSUES IDENTIFIED DURING STUDY SCOPING PROCESS

SUBJECT ISSUE(S) AGENCY OR PUBLIC ACTION
ENTITY RAISING
ISSUE(S)
Marine e Impacts on fish habitat and structure e U.S. Fish and Wildlife Avoid areas such as wrecks,
Finfish such as “lumps”, wrecks, artificial reefs, Service artificial reefs, and lumps to

and areas identified as prime fishing
areas.

Impacts dredging in Site L1 would have
on the adjacent Sea Isle Lump (Site L2)
Impacts beach replenishment would
have on shore-based recreational fishing
activities (loss of rock structures and
habitat due to covering with sand).
Impacts on Essential Fish Habitat (EFH)
pursuant to the Magnuson-Stevens
Fishery Conservation Management Act

e National Marine
Fisheries Service

e NJ Department of
Environmental
Protection (Bureau of
Marine Fisheries)

the maximum extent possible.
It may not be possible to
completely avoid all lumps,
but dredging should be done
to minimize those impacts.
Assess impact of dredging
Site L1 on Sea Isle Lump
(Site L2). Determine if
dredging L1 could actually
enhance L 2

Assess the number of rock
structures within the impact
area and determine magnitude
sand burial would have on
these habitats/structures
Consider potential impacts on
Federally managed fish
species with identified EFH
within the study area, and
develop mitigative measures
to avoid or minimize adverse
impacts.

Great Egg Harbor Inlet to Townsends Inlet

Feasibility Report, September 2001

ES-13

Summary




GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY

ISSUES IDENTIFIED DURING STUDY SCOPING PROCESS

SUBJECT ISSUE(S) AGENCY OR PUBLIC ACTION
ENTITY RAISING
ISSUE(S)
Wildlife Terrestrial | o  Impacts on important wildlife habitats e NJ Department of There are no vegetated

Wildlife

such as wetlands

Environmental
Protection (Bureau of
Wildlife Management)

wetlands within the
immediate impact area.
Terrestrial habitats such as
beach and dunes would be
discussed, however, impacts
are not expected to be
significant because these
areas are highly dynamic.
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GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY

ISSUES IDENTIFIED DURING STUDY SCOPING PROCESS

SUBJECT ISSUE(S) AGENCY OR PUBLIC ACTION
ENTITY RAISING
ISSUE(S)
Threatened | Terrestrial Identify direct, indirect, and cumulative | e U.S. Fish and Wildlife Discuss potential direct,
and impacts on Federal and State threatened Service indirect and cumulative
Endangered and endangered species e NJ Department of impacts on these species
Species 30-40 pairs of piping plover (Federally Environmental Coordinate mitigative

threatened, State endangered) nest
within study area

2-5 least tern (State threatened) colonies
typically exist within the study area
(Corson’s Inlet & Townsends Inlet
areas)

A black skimmer (State endangered)
colony exists at Corson’s Inlet
(Strathmere Natural Area)

Conduct investigation of the presence of
sea beach amaranth (Amaranthus
pumilus) prior to any construction
activity.

It may be expected that the Corps
should require local municipalities to
apply and enforce protection measures

Protection (Bureau of
Endangered and Non-
game Wildlife)

measures such as timing
restrictions, monitoring, select
berm widths, and other
features to optimize habitat
The expectation that the
Corps should require local
communities to protect these
species may become a
contentious issue. This issue
will need to be addressed
through coordination and
agreements.

The Philadelphia District has
submitted a programmatic
biological assessment to
address Section 7 Endangered
Species Act consultation
requirements.
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GREAT EGG HARBOR INLET TO TOWNSENDS INLET FEASIBILITY STUDY

ISSUES IDENTIFIED DURING STUDY SCOPING PROCESS

SUBJECT ISSUE(S) AGENCY OR PUBLIC ACTION
ENTITY RAISING
ISSUE(S)

Marine o Several Federally listed threatened and | e National Marine Mitigation measures and
endangered sea turtles and marine Fisheries Service monitoring requirements will
mammals are known to inhabit New e U.S. Fish and Wildlife be conducted as per the
Jersey coastal waters, and may be Service Biological Opinion rendered
impacted by project activities by NMFS.
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1 INTRODUCTION

The New Jersey Shore Protection Study is an ongoing study of the shore protection and
water quality problems facing the entire ocean coast and back bays of New Jersey. The study
will provide recommendations for future actions and programs to reduce storm damage, improve
the information available to coastal planners and engineers, and be used by various resource
agencies to help preclude further degradation of the coastal waters. This report presents the
results of the sixth site specific study under the New Jersey Shore Protection Study, the Great
Egg Harbor Inlet to Townsends Inlet Feasibility Study.

1.1 Study Authorization

The New Jersey Shore Protection Study was authorized by resolutions adopted by the
Committee on Public Works and Transportation of the U.S. House of Representatives and the
Committee on Environment and Public Works of the U.S. Senate in December 1987 states:

That the Board of Engineers for Rivers and Harbors, created under
Section 3 of the Rivers and Harbors Act, approved June 13, 1902, be, and is
hearby requested to review existing reports of the Chief of Engineers for the
entire coast of New Jersey with a view to study, in cooperation with the State of
New Jersey, its political subdivisions and agencies and instrumentalities thereof,
the changing coastal processes along the coast of New Jersey. Included in this
study will be the development of a physical, environmental, and engineering
database on coastal area changes and processes, including appropriate
monitoring, as the basis for actions and programs to prevent the harmful effects
of shoreline erosion and storm damage; and, in cooperation with the
Environmental Protection Agency and other Federal agencies as appropriate,
develop recommendations for actions and solutions needed to preclude further
water quality degradation and coastal pollution from existing and anticipated
uses of coastal waters affecting the New Jersey coast. Site specific studies for
beach erosion control, hurricane protection, and related purposes should be
undertaken in areas identified as having potential for a Federal project, action,
Oor response.

The House resolution adopted by the Committee on Public Works and Transportation on
December 10, 1987 states:

That the Board of Engineers for Rivers and Harbors is hearby requested
to review existing reports of the Chief of Engineers for the entire coast of New
Jersey with a view to study, in cooperation with the State of New Jersey, its
political subdivisions and agencies and instrumentalities thereof, the changing
coastal processes along the coast of New Jersey. Included in this study will be the
development of a physical, environmental, and engineering database on coastal
area changes and processes, including appropriate monitoring, as the basis for
actions and programs to prevent the harmful effects of shoreline erosion and
storm damage; and, in cooperation with the Environmental Protection Agency
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and other Federal agencies as appropriate, the development of recommendations
for actions and solutions needed to preclude further water quality degradation
and coastal pollution from existing and anticipated uses of coastal waters
affecting the New Jersey Coast. Site specific studies for beach erosion control,
hurricane protection, and related purposes should be undertaken in areas
identified as having potential for a Federal project, action, or response which is
engineeringly, economically, and environmentally feasible.

1.2 Study and Report Process

The Water Resources Development Act of 1986 (P.L. 99-662) directs the Corps to
conduct water resources studies in two phases: reconnaissance and feasibility. Reconnaissance
studies are conducted at 100% Federal expense and are normally completed in 12 months. The
objective of a reconnaissance study is to enable the Corps of Engineers to determine whether or
not planning to develop a project should proceed to the more detailed feasibility stage. This is
accomplished through: the definition of problems and opportunities consistent with Army
policies; the identification of a potential solution including costs, benefits, and environmental
impacts; estimating the time and costs for the feasibility study, and an assessment of the level of
interest and support of non-federal interests regarding further study.

In April 1995, the Great Egg Harbor Inlet to Townsends Inlet Reconnaissance Study was
initiated to address shoreline erosion and subsequent storm damage vulnerability. This study
was conducted through the General Investigations program at 100% Federal expense under the
New Jersey Shore Protection Study authority. The duration of the Great Egg Harbor Inlet to
Townsends Inlet Reconnaissance Study was set at one year according to then-existing Corps
policy and completed in April 1996. It identified problems and opportunities in the study area
relating to hurricane and storm damage reduction and recommended proceeding to the next level
of study, namely the feasibility phase.

The reconnaissance report was reviewed and comments were supplied by CECW-PE
(Planning Division, Washington Headquarters of the US Army Corps of Engineers) in a
memorandum dated 18 June 1996. Besides comments on the report, this memorandum also
stated, “Headquarters review confirms that the reconnaissance report identified a hurricane and
storm damage reduction project that is environmentally, economically, and engineeringly sound.
However, the Administration has determined that hurricane and storm damage reduction
projects, generally, should be considered for implementation by state and non-Federal interests
that benefit from them. Consistent with this policy, funds have not been included in the
President’s Fiscal Year 1997 budget to support the federal share of the feasibility study.
Accordingly, further effort on this study, including providing responses to the enclosed
comments and scheduling of the Reconnaissance Review Conference, should not be undertaken
at this time.”

However, funds to initiate the feasibility study were added by Congress in the Fiscal
Year 1997 Energy and Water Development Appropriations Act. The Philadelphia District
responded to CECW-PE comments and was then authorized to execute the Feasibility Cost-
Sharing Agreement (FSCA) in a memorandum from CECW-PE, dated 18 February 1997. The
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FSCA was signed with the non-federal sponsor, the New Jersey Department of Environmental
Protection (NJDEP), and the feasibility study was initiated on 17 April 1997. Feasibility study
funds were also added by Congress in fiscal years 1998, 1999, and 2000.

The Great Egg Harbor Inlet to Townsends Inlet Feasibility Study was conducted as a
hurricane and storm damage reduction initiative under the General Investigations (GI) program
utilizing the New Jersey Shore Protection Study authority. Feasibility studies are cost shared
50% with a non-Federal sponsor. The New Jersey Department of Environmental Protection
(NJDEP) is the non-Federal study sponsor.

1.3 Study Purpose & Scope

The purpose of a feasibility study is to ensure the timely and economical completion of a
quality feasibility report that is expected to recommend an implementable solution to the
identified problems.

This feasibility report presents the results of a feasibility level study conducted pursuant
to the previously mentioned resolutions and will accomplish the following:

a. Provide a complete presentation of study results and findings so that
readers can reach independent conclusions regarding the reasonableness of
recommendations

b. Indicate compliance with applicable statutes, executive orders and policies

C. Provide a sound and documented basis for decision-makers at all levels to
judge the recommended solution(s)

This report documents the analysis of existing conditions, without project conditions,
plan formulation, and project designs in order to provide hurricane and storm damage reduction
for the study area. The evaluations were based on site-specific technical information developed
during the course of the study. This included photogrammetry; surveys; hydraulic, hydrologic,
and economic evaluations; geotechnical investigations; and environmental and cultural resource
inventories.

This feasibility report will detail the following for the study area:

Define problems and opportunities

Identify potential solutions

Identify costs, benefits, environmental and social impacts of potential solutions
Present the optimized plan for each problem

Present the Project Cooperation Agreement (PCA) responsibilities of the non-
federal sponsor

Po0 o

1.4 Study Area
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The study area is located in southern New Jersey and extends approximately 24.1
kilometers (15 miles) in length from Great Egg Harbor Inlet to Townsends Inlet (Figure 1.4-1).
The study area lies in Cape May County and consists of two barrier islands, Peck Beach and
Ludlam Island.

The island known as Peck Beach contains both Ocean City and a portion of Corson’s
Inlet State Park and measures about 12.4 kilometers (7.6 miles) in length (Figure 1.4-2). Ocean
City is a highly developed residential town that possesses a significant year-round population
along with a high seasonal population. A Federal beachfill project currently exists at the
northern portion of Ocean City. Therefore, the feasibility study focused on the areas of Peck
Beach not included in the existing project. These areas are: the “South End”(south of 36th
Street) of Ocean City (Photos 1.4-1 to 1.4-2); the “Gardens” area which exists adjacent north of
the existing project and extends from Seaview Road to the Ocean City—Longport Bridge along
Great Egg Harbor Inlet (Photo 1.4-3); and the Peck Beach portion of Corson’s Inlet State Park
(Photo 1.4-4). Their respective lengths are 4.1 kilometers (2.5 miles), 518 meters (1,700 ft), and
1.0 kilometer (0.6 miles). The acreage for the Peck Beach portion of Corson’s Inlet State Park is
about 138 hectares (340 acres) and is used by a variety of shorebirds, including piping plovers
and black skimmers. Corson Inlet possesses a very narrow natural channel and is considered
closed to navigation by the Coast Guard.

The remaining barrier island is Ludlam Island, which extends 11.7 kilometers (7.3 miles)
and includes an approximately 40 hectare (98 acre) portion of Corson’s Inlet State Park and the
towns of Strathmere and Sea Isle City (Figure 1.4-3). The northern portion of this island
contains the town of Strathmere and the area known as Whale Beach. Strathmere, located in
Upper Township, consists of mostly residential structures and very little commercial
development compared to other nearby shore towns (Photos 1.4-5, 1.4-6). Whale Beach is a
narrow, sparsely developed stretch of Ludlam Island that encompasses the southern portion of
the town of Strathmere and the northern portion of Sea Isle City, the town located adjacent south
of Strathmere (Photos 1.4-7, 1.4-8). Sea Isle City encompasses the remainder of Ludlam Island
(Photos 1.4-9, 1.4-10). This town is a highly developed residential community similar to Ocean
City. This area also contains a high seasonal population along with a significant year-round
population. The southern portion of Sea Isle City contains the residential area known locally as
Townsends Inlet (Photo 1.4-11).
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Figure 1.4-1 Study Area Map
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Figure 1.4-2 Ocean City Map
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Figure 1.4-3 Ludlam Island Map
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Photo 1-1 South End Ocean City, NJ — 10/25/99
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Photo 1-2 South End Ocean City, NJ — 10/25/99
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Photo 1-3 Gardens Area of Ocean City, NJ — 10/25/99
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Photo 1-4 Corson’s Inlet State Park, NJ - 5/95
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Photo 1-5 Strathmere, NJ — 2/6/98
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Photo 1-6 Strathmere, NJ — 10/25/99
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Photo 1-7 Whale Beach Area, Sea Isle City, NJ, looking towards Strathmere — 10/25/99
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Photo 1-8 Whale Beach Area, Sea Isle City, NJ, looking southwest — 10/25/99
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Photo 1-9 Sea Isle City, NJ, looking towards Whale Beach and Strathmere, 8/30/95
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Photo 1-10  Sea Isle City, NJ, looking southwest, 8/30/95
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Photo 1-11  Townsends Inlet area of Sea Isle City, NJ, 10/25/99.
Following construction of terminal groin and beachfill placement by locals.
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1.5 Prior Studies, Reports, and Projects

Numerous studies have been completed in the study area by both the Corps of Engineers
and the State of New Jersey on the subjects of storm damage reduction, beach erosion control,
and navigation improvements. Studies and reports dating back to 1922 pertaining to the project
area were made by the State of New Jersey Board of Commerce and Navigation, New Jersey
State Beach Erosion Commission, New Jersey Department of Conservation and Economic
Development, the Beach Erosion Board (now Coastal Engineering Research Board-CERB), and
the Philadelphia District, Corps of Engineers (CENAP). These reports are summarized in the

following table:

Table 1.5.1-1 Summary of Prior Reports

Publication & Date

Agency

Subject or Recommendation

General Study Area

Report on the erosion and protection of the New
Jersey Beaches (1922)

Board of Commerce & Navigation
of New Jersey

Proposed norms and guides to produce effective
coast protective works to combat erosion of
beaches along New Jersey shores.

Report on the erosion and protection of the New
Jersey Beaches (1924)

Outlined general details of construction and
maintenance of shore protection structures for New
Jersey beaches to supplement report of 1922.

Report on the erosion and protection of the New
Jersey Beaches (1930)

Contains details of significant types of shore
protection structures at specific locations along
New Jersey coast, and conclusions on their
effectiveness; updating the reports of 1922 and
1924.

Interim Report (not published) (1933)

Corps of Engineers - Beach Erosion
Board

Summarized information gathered in past
investigations to serve as a guide in future beach
erosion and shore protection studies.

General summary description of coast protection
requirements (Jan. 1949)

State Beach Erosion Commission

Proposed plan for shore-protection structures to
protect communities along the Atlantic Ocean
between Sandy Hook and Cape May Point.

Preliminary Examination Report, New Jersey Coast
Flood Control (31 Dec 1945)

Corps of Engineers

Determined that construction of works for
protection of areas on the New Jersey coast from
floods due to tide, and wind was not economically
feasible.

Technical Memorandum 55 (1954)

Beach Erosion Board

Studies the statistical occurrence of various waves
off Penobscot Bay, Maine; Nauset Beach, Cape
Cod, Mass; New York Harbor entrance; and off
Chesapeake Bay entrance.

Bulletin 63, Geologic Series (1954) New Jersey
(prelim. Draft) (1954)

NJ Department of Conservation
Economic Development

Discusses a study of the geomorphology, littoral
materials, littoral forces, and littoral measurements.

Technical Memorandum No. 77 (1956)

Corps of Engineer - Beach Erosion
Board

Reported on 1952 Ocean City beachfill and
shoreline response to March 1955 storm.
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Publication & Date

Agency

Subject or Recommendation

House Document 208, 86th Congress, 1st. Session
(1960)

Corps of Engineers

Reported on a cooperative beach erosion control
and shore protection study of New Jersey coast
from Barnegat Inlet to Delaware Bay, and
recommended adoption of projects for numerous
communities along the coast.

Postflood Report - Coastal Storm of 6-7 March
1962 Southern New Jersey and Delaware (Dec.
1962)

Corps of Engineers

Described the March 1962 storm and the effects on
the Atlantic Coast of New Jersey south of
Manasquan Inlet, the bay shore of New Jersey and
Delaware and the Atlantic Coast of Delaware.

House Document 38, 89th Congress, 1st Session
(1965)

Corps of Engineers

Recommended that proposed plans of protection
from storms and hurricanes for Atlantic Coast of
Southern New Jersey and Delaware not be adopted.

House Document 91-160, 1st Session (1969) New
Jersey Coastal Inlets and Beaches-Great Egg Harbor
to Stone Harbor

Corps of Engineers

Proposed beach erosion control and navigation
improvements for area between Great Egg Harbor
Inlet to Stone Harbor. Improvements included
beachfill, navigation channel, jetty and groin
construction.

NJ Shore Protection Master plan (1981)

NJ Department of Environmental
Protection

Comprehensive beach erosion control study of
entire Jersey coast. Recommended initial beachfill
with periodic expansion to meet demand and
maintenance of beach with nourishment.

Summary Report-Impacts of Coastal Energy
Development on New Jersey's Shorefront
Recreational Resources (1984)

NJ Department of Environmental
Protection

Described economic, social, demographic and land
use of NJ shore; estimated value of shorefront
recreational economy; modeled economic, social,
fiscal, demographic impact of facility development;
linked these impacts with losses in tourism.

New Jersey Shore Protection Study, Report of
Limited Reconnaissance Study (1990)

Corps of Engineers

Reported on various shore protection and water
quality issues along the entire New Jersey coastline.
Recommended full reconnaissance level studies at
designated locations.

New Jersey Shore Protection Study, Great Egg
Harbor Inlet to Townsends Inlet Reconnaissance
Study (April 1996)

Corps of Engineers

Recommended progression to the feasibility phase
of study.

Great Egg Harbor Inlet

Preliminary Examination Report submitted to
Congress 13 Dec. 1954

Corps of Engineers

Recommends a survey to consider improvement of
entrance channel to inlet.

Post flood Report Coastal Storm of 28-29 March
1984 Delaware and New Jersey Coast (January
1985)

Corps of Engineers

Described the March 1984 storm and the effects on
the Atlantic Coast of Delaware, New Jersey, and
the Delaware Bay Shoreline.

Ocean City, NJ

House Document 184, 83rd Congress, 1st. Session
(1953)

Corps of Engineers

Recommended artificial placement of fill to widen
ocean beach and extension of 7 existing groins as
deferred construction when required.

Phase | General Design Memorandum, Great Egg
Harbor Inlet and Peck Beach, Ocean City NJ
(1976)

Corps of Engineers

Plan of improvement provided for jetties, an inlet
channel, bulkhead, beachfill and groin construction.
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Publication & Date Agency Subject or Recommendation
Final Report, Beach Nourishment Evaluation Study, | City of Ocean City Technical document to provide information upon
Ocean City, NJ (1981) which Ocean City can base future decisions on use
and operation of city dredge for nourishment.
Flood Insurance Study for Ocean City, New Jersey Corps of Engineers Divided city into various insurance zones based on
(1983) the potential damage to structures in each zone.
Update of Flood Insurance Study for Ocean City, FEMA Updated zoning based upon predictions of wave
New Jersey (1983) crest elevations as the base flood elevations on
flood insurance rate maps. Made communities
aware of hazards resulting from water velocity and
wave action.
Beach Erosion Control -Navigation Study, Great Corps of Engineers Provided much simplified plan from 1976 report for
Egg Harbor Inlet to Peck Beach-Ocean City, NJ navigation (dredging only) and beach erosion
(1985) control (beachfill).
Engineering Analysis of City of Ocean City's City of Ocean City Lowering of selected existing groins and beachfill.
beaches (1986)
(Weggel and Sorrensen)
Plan Reevaluation and Scheme Selection (Technical | Corps of Engineers Finalized project reevaluation efforts and
Review Meeting No 1), Great Egg Harbor Inlet to incorporated North Atlantic Division comments as
Peck Beach-Ocean City, NJ (1988) related to 1985 report.
General Design Memorandum and Final Corps of Engineers Plan of improvement consisted of beachfill with
Supplemental Environmental Impact Statement, periodic nourishment. Initial construction
Great Egg Harbor Inlet and Peck Beach-Ocean City completed July 1993.
NJ (1990)
Corson Inlet and Ludlam Island
General Design Memorandum, Corson Inlet and Corps of Engineers Plan of improvement provided for jetties, an inlet
Ludlam Beach, NJ (1976) channel, bulkhead, beachfill and groin construction.
Never constructed due to lack of state funding.
Beach and Inlet Changes at Ludlam Beach, NJ Corps of Engineers Provides basic engineering information on changes
(Misc Report No. 80-3) (1980) Coastal Engineering Research in volume of sand on beaches and on changes in
Center - Ft. Belvoir, Virginia shoreline position

1.5.1 Federal Involvement

The history of Corps involvement in the New Jersey coast is long and intricate. Before
1930, Federal government involvement in shore erosion was limited to the protection of public
property. With the enactment of the River and Harbor Act of 1930 (Public Law 71-520, Section
2), the Chief of Engineers was authorized to perform studies on erosion problems in cooperation
with municipal and state governments in order to devise a means for preventing further erosion
of the shores. Until 1946, the Federal aid was limited to studies and technical advice. In that
year, and again in 1956 (PL 84-826) and 1962 (PL 87-874), the law was amended to provide
Federal participation in the cost of a project and allowed limited contribution to the protection of
privately owned shores which would benefit the public. Both public use and access to the beach
areas are requirements for Federal participation in shore protection projects.
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The New Jersey Shore Protection Study was initiated in 1989 to investigate shoreline
protection and water quality problems which exist along the entire coast. The Limited
Reconnaissance Phase of the New Jersey Shore Protection Study identified and prioritized those
coastal reaches which have potential Federal interest based on shore protection and water quality
problems which can be addressed by the Corps of Engineers. The limited reconnaissance study
report was completed in September 1990 and recommended six study reaches along the New
Jersey coast. One of those reaches recommended for study was from Great Egg Harbor Inlet to
Townsends Inlet.

In April 1995, the Great Egg Harbor Inlet to Townsends Inlet Reconnaissance Study was
initiated to address shoreline erosion and subsequent storm damage vulnerability. This study
was conducted through the General Investigations program at 100% Federal expense under the
New Jersey Shore Protection Study authority. The duration of the Great Egg Harbor Inlet to
Townsends Inlet Reconnaissance Study was set at one year according to then-existing Corps
policy and completed in April 1996. It identified problems and opportunities in the study area
relating to hurricane and storm damage reduction and recommended proceeding to the next level
of study, namely the feasibility phase.

1.5.1.1 Federal Studies at Ocean City, NJ

There have been a number of reports that have specifically addressed the problems at
Ocean City. The following reports most directly relate to the current feasibility study:

In 1976, the Phase | General Design Memorandum Great Egg Harbor Inlet and Peck
Beach-Ocean City, New Jersey contained a plan of improvement that included jetties, a
deposition basin, navigation channel, and beachfill extending from Great Egg Harbor Inlet south
to 59th Street. This plan had been modified from the plan previously authorized in House
Document 91-160, 1st Session (1969) New Jersey Coastal Inlets and Beaches-Great Egg Harbor
to Stone Harbor. A project was not constructed following the 1976 study since the State of New
Jersey indicated that the project could no longer be financially supported at that time. Therefore,
this proposed project was placed on “inactive” status.

However, in 1982, the State indicated renewed interest in a scaled down version of this
project based on the findings of their NJ Shore Protection Master Plan (1981) and a new source
of funding from a bond issue was passed by the electorate. Consequently, the project was
“reactivated” in 1982. In 1985, at the request and under contract to NJDEP through a “work-for-
others program”, CENAP prepared the Beach Erosion Control-Navigation Study, Great Egg
Harbor Inlet to Peck Beach-Ocean City, NJ. Project features were scaled down substantially
from the previous 1976 report to include beachfill with periodic nourishment from Surf Road
extending south to 50th Street.

A benefit re-evaluation study was completed by CENAP in 1987 and finalized in 1988
with the report entitled Plan Reevaluation and Scheme Selection (Technical Review Meeting No
1), Great Egg Harbor Inlet to Peck Beach-Ocean City, NJ. The plan of construction still
included beachfill extending south to 50th Street.
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The General Design Memorandum and Final Supplemental Environmental Impact
Statement, Great Egg Harbor Inlet to Peck Beach-Ocean City, NJ (1990) presented the results of
detailed engineering and design studies. This report is the basis for the existing Federal project
and recommended that beachfill only extend from Surf Rd southward to 34th Street (excluding
taper sections). The area from 34th Street south to 59th Street in Ocean City was not included in
the Federal project due a lack of incremental economic justification at that time.

1.5.1.2 Existing Federal Projects at Ocean City, NJ

The Great Egg Harbor and Peck Beach-Ocean City, NJ Federal Shore Protection
Project is located at the northern end of the study area. The project (including taper sections)
extends from the Seaview Road groin south to 36th Street in Ocean City (Figure 1.4-2). The
project is 6,889 meters (22,600 ft) in length and has a minimum top berm width of 30.5 meters
(100 ft) (with the exception of the taper section). Initial construction of the project, which also
includes 50 years of periodic nourishment, was completed in July 1993. The first nourishment
cycle was conducted in two phases and completed in December 1994 and August 1995
respectively. The second nourishment cycle was competed in September 1997. The next cycle
is scheduled for fall 2000.

The Federal Emergency Management Agency (FEMA) has provided funding in both
1998 and 1999 to replace sand lost due to storm erosion at the South End. Total project costs
were $250,000 and $225,000 respectively with cost-sharing 75% FEMA and 25% local.

1.5.1.3 Federal Studies at Ludlam Island

Previous reports have been conducted for this portion of the study area and are listed in
Table 1.5-1. Most recently, the US Army Corps of Engineers completed the Phase | General
Design Memorandum Corson Inlet and Ludlam Beach, New Jersey (1976). The selected plan
was similar to the one previously recommended in House Document 91-160, 1st Session (1969)
New Jersey Coastal Inlets and Beaches-Great Egg Harbor to Stone Harbor.

The former plan provided for:

e A 983 meter (3,225 ft) jetty at the updrift side and a 853 meter (2,800 ft) jetty at the
downdrift side of Corson Inlet.

e Dredging and maintaining a 91 meter (300 ft) wide navigation channel at Corson
Inlet.

e Beachfill placement, 10.3 kilometers (33,900 ft) in length, to provide a minimum
berm width of 9.1 meters (30 ft). Initial beachfill material was to be provided from
initial dredging of the navigation channel (16%) and deposition basin (84%) for a
total of 1,094,000 cubic meters (1,440,000 cy). The deposition basin would have
been created adjacent to the updrift jetty. Periodic nourishment would have consisted
of bypassing 882,000 cubic meters (1,160,000 cy) of sand to be dredged every 2 years
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from the deposition basin plus an additional 24,000 cubic meters (32,000 cy) from the
navigation channel.

e Reimbursement (limited to the percentage of Federal involvement) to the State of
New Jersey for 6 constructed groins located at 31%, 36", 41%, 44™ and 52" Streets
and a groin extension at 47" Street.

e Construction of additional groins at Vincent and Randolph Roads (191 meters/625 ft)
in Strathmere and at 57" Street (186 meters/610 ft) in Sea Isle City.

The major primary benefits from this proposed project were:

e Reduction in damages to vessels along with recreational and commercial boating
benefits from the proposed improvements at Corson Inlet.

e Prevention of erosion damages along Ludlam Beach.
e Recreational swimming benefits from the proposed beach improvements.
e Recreational sport fishing benefits that would accrue from construction of the jetties.

The proposed project was never constructed since the State of New Jersey indicated that
the project could no longer be financially supported at that time. Therefore, the project was
placed on “inactive” status in 1978. In 1982, the state indicated renewed interest in a scaled
down version of this project based on the findings of their NJ Shore Protection Master Plan
(1981). The current project status is designated “deauthorized”.

1.5.2 State Involvement in Shore Protection

The State of New Jersey has been involved in providing technical and financial
assistance to its shore towns for decades. The State officially tasked the Department of
Environmental Protection (NJDEP), formerly the Department of Conservation and Economic
Development, to repair and construct all necessary structures for shore protection in the early
1940's (N.J.S.A. 12:6A-1). Shore protection is presently handled by the Division of Natural and
Historic Resources, Engineering and Construction Element. An annual appropriation of one
million dollars was established and maintained until 1977. Due to extensive destruction and
erosion of the shoreline from frequent severe storms, an additional $30 million was appropriated
in 1977. In addition to initiating their own research and construction efforts, the State of New
Jersey also cost-shares portions of many Federal projects including the Great Egg Harbor Inlet
to Peck Beach Shore Protection Project which is located within the current study area..

In 1978, the legislature passed a Beaches and Harbors Bond Act (P.L., 1978, ¢.157) and
instructed the NJDEP to prepare a comprehensive Shore Protection Master Plan in order to
reduce the impacts and conflicts between shoreline erosion management and coastal
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development. Released in 1981, it has served as a guide to suitable alternatives for the
mitigation of erosion and to develop a list of priorities among the engineering plans.

After the Halloween Storm of 1991 devastated the New Jersey shoreline, $15 million was
appropriated as an amendment to the State Economic Recovery Fund for Shore Protection. Soon
thereafter, the January 1992 storm struck, overwhelming State fiscal resources and prompting a
Presidential Disaster Declaration.

The issue of providing stable funding for shore protection at the State level had been
raised on several occasions. The two storms during the winter of 1991-92 prompted a
Governor's Shore Protection Summit in February of 1992. As a result, the Shore Protection and
Tourism Act of 1992 was passed, thereby creating the first dedicated stable source of funding for
shore protection equaling, at a minimum, $15 million annually. This was upgraded to $25
million in 1999.

1.5.3 Local Shore Protection Projects

1.5.3.1 Local Projects at South End Ocean City, NJ

In combination with the existing Federal project, approximately 275,250 cubic meters
(360,000 cubic yds) of beachfill was placed at the South End in 1995. The project extended
from 36th to 59th Streets and consisted of an approximately 30.5 meter (100 ft) berm width.
Project cost totaled $1,650,000 and was paid for by both State and local funds. A similar project
was completed in December 2000. Sand quantity was 91,436 cu meters (300,000 cu yds) at a
cost of $1,500,000 which was also paid for by State and local funds.

With the exception of dune grass and sand fence installation projects, all previous
projects have consisted of hard structures such as groins and bulkheads. In 1907, the
municipality constructed 1,465 meters (4,800 ft) of timber wave breaker at the southwest end of
the island. This structure apparently was not effective and was destroyed in 1913. North from
the northern end of this structure, between 36th and 49th Streets, the municipality constructed
four sections of timber wave breakers totaling 975 meters (3,200 ft) in 1920. In 1915, the
municipality constructed seven timber groins, between 50th and 56th Streets, and in 1929 the
State and municipality combined to extend the length of these groins to 53 meters (175 ft).
These seven groins are mostly covered and are in poor to fair condition. Just south of these
groins, at 57th and 58th Streets, the municipality constructed two timber groins 53 meters (175
ft) and 69 meters (225 ft) in length, respectively, in 1920. These two groins are also mostly
covered and in poor condition. In 1926 the State and municipality constructed a stone groin 183
meters (600 ft) long at 59th Street, which is the southwest end of the developed section of the
island. This groin is inclined to the east with respect to the shore. The groin is in fair condition
with accretion on both sides. In 1926 the municipality constructed a timber groin 38 meters (125
ft) long from the inner end of and at right angles to the south side of the stone groin. The timber
groin is covered with sand and has been effective in protecting the south side of the inner end of
the 59th Street groin from being flanked.
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In 1952 the municipality constructed three sections of timber bulkhead totaling 2,100
meters (6,900 ft) in the reach between 43rd and 58th Streets. Sections of these bulkheads were
destroyed during the storm of 6-7 March 1962. As an emergency measure after that storm, the
destroyed or damaged sections of bulkhead in that reach were rebuilt. A total length of 4,025
meters (13,200 ft) of new bulkhead with stone revetment was constructed in the reach between
34th and 57th Streets after the storm. At present, a continuous line of stone-revetted bulkhead
having a top elevation of approximately +3.2 meters (10.8 ft NAVD88) extends from 34th Street
to the fishing pier below 58th Street.

Numerous projects which include beachfills, bulkheads, and groins, have also been
constructed at the northern portion (north of 34th Street) of Ocean City and are documented in
previous USACE reports.

1.5.3.2 Local Projects at Strathmere (Upper Township), NJ

In November 2000, a permit application was submitted to the Corps by the State of New
Jersey to place 76,196 cu meters (250,000 cu yds) of sand along Strathmere between Seaview
Drive and Prescott Road. This project is expected to occur in the fall of 2001. The application
also mentions that a project of similar scale is expected to occur every 5 years.

In 1920, the municipality constructed five timber groins 46 meters (150 ft) to 76 meters
(250 ft.) in length and a timber wave breaker approximately 244 meters (800 ft) long. This groin
field was eventually extended northward to Corson Inlet frontage to contain nine groins. These
groins were not maintained and have either disintegrated or been covered by sand in Corson
Inlet. The wave breaker constructed also no longer exists.

Considerable erosion to the natural barrier dune in this reach occurred during the storm of
6-7 March 1962. The dune was rebuilt to a top elevation of +2.8 meters (9.3 ft NAVD88) with a
sand fence along the top to stabilize the dune and to encourage the natural building-up of the
dune.

Serious erosion to the dune face and the beach at Strathmere during the storm of
September 1964 and the continued erosion during subsequent moderate storms had left this area
of shoreline particularly vulnerable to storm damage. As a result, around 1967, the State and
municipality constructed a bulkhead and rebuilt the eroded dune to a top elevation of +3.4 meters
(11.2 ft NAVDS88) along a 968 meter (3,175 ft) reach from above Seaview Avenue to south of
Sherman Road.

The State also built groins at Seaview, Seaspray, and Seabreeze Avenues in 1966, a groin
at Seacliff Avenue in 1964, groins at Randolph and Putman Roads in 1968, groins at Otis and
Sumner Roads in 1970, and a groin at Willard Road in 1973. In 1982, groins 152 meters (500 ft)
in length were constructed at Hamilton, Grant, and Taylor Avenues by the State and
municipality.

Table 1.5.3-1 Beach Replenishment Projects, 1982 To Present - Strathmere (Upper
Township), NJ
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Date Quantity of Total Project Description
Completed Material Cost & Comments
(cubic meters)*
1982 34,400 Unknown None
1984 1,223,360 $ 2,500,000 (incl post Extended from Williams Road in Strathmere south to 1st Street
storm ) in Sea Isle City.
1984 452,640 see above Followed storm of March 1984.
1999 10,640 $94,000 Placed along inlet frontage.
2001 (proposed) 76,196 $1-2 million (estimated) Between Seaview Drive and Prescott Road

*divide by 0.76 to convert to cubic yards

1.5.3.3 Local Projects at Sea Isle City, NJ

The City of Sea Isle City and State of New Jersey have performed various beach
replenishment and erosion control protective structure projects with the most recent activity has
involved placing sand to cover exposed geotechnical tubes in the Whale Beach area. Prior
projects were based on some of the recommendations from House Document 91-160, 1st Session
(1969) New Jersey Coastal Inlets and Beaches-Great Egg Harbor to Stone Harbor. These
recommendations were also later detailed in General Design Memorandum, Corson Inlet and
Ludlam Beach, NJ (1976). These projects can be found on the following tables 1.5.3.3-1 and

1.5.3.3-2.
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Table 1.5.3-2 Beach Replenishment Projects, 1976 To Present - City of Sea Isle City, NJ

Date Quantity Of Total Project Description
Completed Material Cost & Comments
(cubic meters)*

11/76 21,080 $51,255 Reconstruction of protective dune, 1st Street and 57th Street to
80" Street.

8/78 297,000 $581,560 Dune reconstruction & beachfill, City of Sea Isle City. This
project involved the hydraulic placement of sand along the Sea
Isle City beachfront from 57th Street to 93rd Street.

11/81 8,740 $38,640 Emergency beachfill along Atlantic Ocean shore-front. This
project extended from 60th Street to 66™ Street. Work involved
the placement of a bankrun gravel material to construct an
emergency dune.

11/83 2,750 $15,622 Emergency dune reconstruction, 80th to 81st Street. The work
of this project involved the placement of a trucked in bankrun
sand material.

1/84 Equipment Rental to $42,636 Emergency dune reconstruction and beachfill, 79th Street to

Haul Sand 82™ Street, Phase 11. The work of this project involved the
rental of equipment to haul sand from and area south of 88th
Street to rebuild the sand dune between 79th and 82nd Streets.

1984 626,650 $3,652,500 The construction of a sand beachfill along the Atlantic Ocean
shorefront of Sea Isle City. Work on this project extended from
47th Street to 86th Street.

1985 1,000 $33,397 Emergency dune reconstruction, 79th Street to 83rd Street.
This project involved the placement of a bankrun gravel core
and bankrun sand material in the area from 79th Street to 83"
Street. Work was undertaken as an emergency procedure to
protect the project area. This work was necessary due to the
damage caused by Hurricane Gloria in September, 1985.

1987 122,000 $480,940 Sand beachfill along the Atlantic Ocean shorefront of Sea Isle
City. This work involved the placement of sand between 86th
Street and 76th Street in Sea Isle City. This project was
necessary due to the damage caused by Hurricane Gloria in
September, 1985.

1992 306,000 $1,280,000 Sand beachfill along shorefront from 75" Street to 90th Street.

1995 18,043 sand 11,657 $242,280 FEMA sponsored dune repair extending from 1st Street to 15th

dune core Street. The dunes from 3rd-6th Street were breached during a
storm on 1/8/96.

1995 91,750 $452,659 Sand beachfill along shorefront from 90" Street to Townsends
Inlet.

1999 270,560 $1,435,513 Sand beachfill along shorefront from 88" to 93",

2000 $135,000 Sand to cover exposed geotextile tubes , 1% to 15" Street

2001 (proposed) $150,000 (est.) Sand to cover exposed geotextile tubes , 1% to 15" Street

*divide by 0.76 to convert to cubic yards
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Table 1.5.3-3 Municipal Erosion Control Protective Structures - 1973 To Present - City of

Sea Isle City, NJ

Date Completed Total Project. Description
Cost & Comments

10/74 $572,893 Removal of existing timber pile crib groins and the construction of new timber and
stone groins at 44" and 47" Streets. The construction of a new timber and stone groin
at 52" Street.

5/76 $403,125 This project involved the construction of a timber bulkhead from 55" Street to 57"
Street, and the construction of a new timber and stone groin at 57" Street.

2/83 $1,570,000 Construction of timber and stone groins along the Atlantic Ocean shorefront, City of
Sea Isle City at 62™ Street, 67" Street, 73" Street, and 78" Street.

1989 A demonstration pre-cast concrete breakwater was constructed by Breakwaters
International, Inc. in July 1989 at 8" and 10" Streets. Severe settling probably due to
ancient peat deposits compromised the structure foundation. Cracks appeared in the
structure and waves would break over the lower section of the breakwater even during
low tide

1993 $1,284,915 Construction of two timber and stone groins at 83" Street and 88" Street.

1997 $163,398 Construction of 274 meters (900 ft) of geotextile tube between 91% Street and 93" St.

1998 $393,000 Construction of 1,220 meters (4000 ft) of geotextile tube between 1% Street to 13" St.

1999 $1,267,090 Construction of terminal groin at 93" Street.

Prior to these recent structures, a stone groin 78 meters (255 ft) long was constructed by

the State and municipality in 1945 at 33rd Street, and is still in good condition. Seven groins
were constructed by the municipality in 1923. They were severely damaged during the 1944
storm and later storms, and were reconstructed by the State and municipality between 1952 and
1954. Most of these no longer exist although some were later rebuilt.

A recreation pier was reconstructed twice after it was destroyed in the 1944 and 1950
storms; however, after the entire middle section of the pier was damaged in the November 1953
storm it was not rebuilt. Erosion destroyed 1,448 meters (4,750 ft) of timber wave breaker that
was constructed by the city in 1923. After erosion moved the shore line landward, property
owners constructed 1,852 meters (6,075 ft) of bulkhead from 29th Street to 52nd Street (most of
this bulkhead was constructed between 1945 and 1955). These structures have been virtually
destroyed during subsequent storms.

Between 1950 and 1955 the city constructed and maintained 585 meters (1,920 ft) of
timber bulkhead or sand fences at thirty street ends to prevent damage by beach front wave
action in the central section of the city. These structures likewise have been destroyed during
subsequent storms.

Considerable beach and dune erosion occurred along the shoreline during the storm of
March 1962. Subsequently, the eroded dunes were rebuilt to a top elevation ranging from about
+2.8 meters (9.3 ft NAVD88) at the center of the city to about +3.4 meters (11.2 ft NAVD88) at
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the Townsends Inlet area as an emergency measure. A continuous line of sand fence was
constructed along the top of the dune to aid in stabilizing and building-up of the dune.

In the reach between 40th Street and 44th Street, a paved promenade was constructed
after the March 1962 storm in lieu of a sand dune. The promenade has a top elevation of +3.7
meters (12.0 ft NAVD88) and consists of two parallel rows of timber bulkhead 7.3 meters (24
feet) apart. The bulkheads are sand filled and topped with a two-inch bituminous pavement with
a six-inch gravel base. The seaward face of the promenade is revetted with stone.

In 1967, the State constructed a timber bulkhead with stone revetment between 29th and
40th Streets. Shortly, thereafter, the municipality extended the promenade from 40th Street
northward to 32nd Street.

In 1971, the state constructed an additional section of timber bulkhead with stone
revetment from 44th Street south to 55th Street. This bulkhead was eventually extended to 57th
Street in 1976 along with the construction of a timber and stone groin at that point. The
promenade was eventually extended from 29" Street to 57" Street.

The State also constructed and/or rebuilt groins at 31st, 36th, 41st, 44th, 47th, and 52nd
Streets between 1967 and 1973. After a coastal storm in December 1974 the dunes from 55th to
89th Street were rebuilt to elevation +2.7 meters (9.0 ft NAVD 88) as the result of an emergency
declared by the Federal Emergency Management Agency (FEMA).

1.6 Expected Future Projects

1.6.1 Ocean City

Due to the existing infrastructure, the relatively large year-round population, and vital
tourism impacts to the State, it is extremely unlikely that this area would ever be abandoned.
Historically, both State and local governments have taken whatever actions necessary to provide
some degree of storm damage protection. Local and state officials have indicated that
subsequent beachfills of at least similar magnitude and frequency as the 1995 and 2000
beachfills will be required and accomplished in the foreseeable future.

1.6.2 Ludlam Island

Similar to Ocean City, recent history has demonstrated that the State of New Jersey and
local governments will take whatever actions necessary to maintain some degree of storm
protection at this location. Regardless of the project scale, the common goal has been to “hold
the line”, maintaining the beach profile at a critical condition. Significant amounts of funds have
been used to address long-term problems (e.g. groin construction) and “hot-spots”. This is most
clearly indicated at the Townsends Inlet area of Sea Isle City, where over $6,000,000 has been
spent since 1992 on an approximately 10 block stretch. Many other recent projects are relatively
small-scale, intended to basically “hold the line” until funding becomes available for larger scale
projects. The recent use of geotextile tubes along both the Whale Beach and Townsends Inlet
areas are examples. In 2000 and 2001, due to the erosive conditions, sand placement was
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required to cover the exposed tubes. This particular project would be expected to continue in the
foreseeable future.

In November 2000, a permit application was submitted to the Corps by the State of New
Jersey to place 76,196 cu meters (250,000 cu yds) of sand along Strathmere between Seaview
Drive and Prescott Road. This project is expected to occur in the fall of 2001 and is expected by
the state to reoccur every 5 years.

Other proposed projects include plans for a beachfill (roughly 266,000 cubic meters) in
the center of town ranging from approximately 45™ to 54" Streets and the construction of 5
groins.

In 1997, NJDEP and the City of Sea Isle City were granted a Corps permit to construct 5
low-profile groins at 6™, 11", 16™, 21%, and 26™ Streets along with a 912,000 cubic meter
(1,200,000 cy) beachfill extending from 1°* Street to 31% Street. At this time, the future of this
potential project is doubtful for various reasons.

Regardless, the existing Cape May County roadway (County Road 619-
Landis/Commonwealth Avenue) located adjacent to the homes would still be maintained.
Therefore, it is likely that some project would need to be constructed to maintain the roadway
and its location.

The existing beach profile is at a critical position at many locations along Ludlam Island.
In many locations, the high tide line reaches the bulkhead. Since extensive groin construction
has taken place along most of the island, the most likely local projects following the economic
base year (2005) of this study would be beachfill placement. With the exception of the southern
portion of Sea Isle City, the last major beachfill placement along the entire island occurred in
1984. This was both in response to the existing conditions and the March 1984 storm (less than
a 20-year frequency event). It can be estimated that beachfill placement of similar magnitude
will be conducted at about the economic base year for the entire island. This corresponds with
the planned beachfill placement for Strathmere and Sea Isle City mentioned previously. A
conservative estimate for the frequency of future beachfill placement would be on the order of
about 20 years, based on history and anticipated storm events. However, it is likely that
beachfill placement would be performed more frequently especially since most of the planned
groin construction has been completed, thereby freeing up funds for beachfill placement.
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2 EXISTING CONDITIONS
2.1  Socio-Economic Resources

2.1.1 Population and Land Use

The study area is located along the Atlantic coast of New Jersey extending approximately
24.1 kilometers from Great Egg Harbor Inlet to Townsends Inlet. It encompasses three coastal
communities, which include Ocean City, Strathmere and Sea Isle City. Because Strathmere is an
unincorporated community statistics will be presumed to be similar to the county's records.

Cape May County is the second least populated county within New Jersey with a total
population of 95,089 year-round residents in 1990, equaling 1.2% of the state's permanent
population. Cape May County's economy relies almost entirely on the tourist industry, unlike
the majority of New Jersey communities. Although New Jersey is known for having a strong
farming industry, only 2% of Cape May's work force is employed in farming, fishing or forestry
while over 46.4% of the county's residents depend on service and sales oriented companies.
Because of the county's dependency on tourism, their unemployment rate remains the second
highest within the state. Since 1985, the unemployment rate fell from 11.1% to 7.1% in 1990,
still well above the national average of 5.5%. Unlike the county, Ocean City has a relatively low
unemployment rate of 3.5%.

2.1.2 Housing Characteristics

Although the towns of Ocean City and Sea Isle City have continued to grow, they have
done so at a decreasing rate. One aspect of this slowing growth trend is displayed in the number
of total dwelling units that have been authorized building permits in recent years. In 1986 Ocean
City was granted 525 permits while Sea Isle received 204. In 1990 however, Ocean City
received only 44 permits with Sea Isle receiving 61. This decline in construction is partially due
to new regulations and restrictions being placed on contractors. The lack of sewer systems in
most townships, particularly along the Delaware Bay, has forced the County Health Board to
grant approval for development only if the developer can show plans for adequate sanitation
facilities and wastewater management. Once a community installs sewer lines, Cape May
County additionally mandates a minimum of 3,500 square feet of land per unit. Despite this
slowing growth trend and these new regulations, it is projected that Cape May County as a
whole, will increase by 17% from the year 1990 to 2000.

According to the 1990 census, the total number of dwelling units in Cape May County
were 85,537, an increase of 13,430 or 18.6% from 1980. Of these units, 49,074 were considered
year-round units (57.4%). The majority of these homes are owner occupied with 25% renter
occupied. Almost half of the new dwelling units (48.4%) during the 1980s were added in three
municipalities: Lower Twp (2,180), Ocean City (2,164) and Upper Twp. (2,154). Significant
increases were also reported in Sea Isle City with (1,394). The median home value in Cape May
County for both occupied and vacant single family homes was $112,800 in 1990 with a median
rent of $474.

Table 2.1.2-1 Housing Unit Occupancy
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Total Vacant Occupied Owner Renter
Units Occupied Occupied
Cape May 85,537 47,681 37,856 27,242 10,614
County
New Jersey | 3,075,310 280,599 2,794,711 1,813,381 981,330

Source: U.S. Census

2.1.3 Income

The growth of total personal income was far greater in Cape May County during the 1981

1991 period than in the State or the nation as a whole. Total personal income in the county
increased to $2,204 million in 1991, an increase of 113.7% from 1981. This greatly exceeded

the 91.5% increase in the nation and the 105% increase in the state during the same time period.

Table 2.1.3-1 1990 Income Data

Median Household Income

Per Capita Income

Cape May County $30,435 $15,538
Ocean City $32,018 $20,399
Sea Isle City $32,218 $17,768
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2.2 Geotechnical Analysis

2.2.1 Geomorphology

The study area lies within the coastal plain province of Eastern North America. In New
Jersey, the province extends from a line through Trenton and Perth Amboy southeastward for
approximately 250 kilometers (155 miles) to the edge of the continental shelf. The land portion
of the province is bounded on the northeast by the Raritan Bay and on the west by the Delaware
River. The line of maximum elevation runs from the Navesink Highlands southeastward to the
Mount Holly area, with the land rising gradually from the sea as a moderately dissected plain to
an elevation of approximately 91 meters (300 feet) in the center, from where it slopes toward the
Delaware River and Raritan River drainage systems. The submerged portion of the plain slopes
gently southeastward at 0.5 meters to 1.5 meters per kilometer (2.6 ft to 7.9 ft per mile) for
nearly 167 kilometers (104 miles) to the edge of the continental shelf. The surface of the shelf
consists of broad swell and shallow depressions with evidence of former shorelines and
extensions of river drainage systems.

The Atlantic coastal shelf is essentially a sandy structure with occasional silty, gravelly
or stoney deposits. It extends from Cape Cod to Florida, and is by far the world's largest sandy
continental shelf.

2.2.2 Physiography

The New Jersey shoreline can be divided into those sections where the sea meets the
mainland, at the northern and southern ends of the state, and where the sea meets the barrier
beach, in the central portion of the state.

2.2.3 Barrier Beaches

The New Jersey barrier beaches belong to a land form susceptible to comparatively rapid
changes. In the study area, the barrier islands range in width from 300 meters (about 1000 feet)
to about 1,500 meters (about 5,000 feet). Landward of the barrier beaches and inlets of the study
area are tidal bays, which range from five to eight kilometers (3 to5 miles) in width. These bays
have been filled by natural processes until much of their area is covered with tidal marshes. The
remaining water area consists of smaller bays connected by water courses called thorofares.

Four geologic processes are considered to be responsible for the detritus (or loose material) in
the bay area: stream sedimentation, which contributes a small amount of upland material; waves
washing over the barrier during storms; direct wind action blowing beach and dune sand into the
lagoon; and the work of tidal currents, which normally brings in more sediments in suspension
from the ocean on flood tide than they remove on ebb tide. The vegetation of the lagoon, both in
marsh and bay, serves to trap and retain the sediments.
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2.2.4 Drainage of the Coastal Plain.

The stream drainage system of the New Jersey coastal plain developed at a time when sea
level was lower than at present. The subsequent rise in sea level has drowned the mouth of
coastal streams where tidal action takes place. This tidal effect extends up the Delaware River to
Trenton, NJ, a distance of 223 kilometers (139 miles). The formation of the barrier beaches
removed all direct stream connection with the ocean between Barnegat Bay and Cape May.
These streams now flow into the lagoons formed in the back of these barrier beaches and their
waters reach the Atlantic Ocean by way of the inlets. The significance of these features of the
drainage system to the problem area is that the coastal plain streams, whose upper courses carry
little sediment, lose that little sediment in their estuaries, and in the lagoons, and supply virtually
no beach nourishment to the ocean front.

2.2.5 Surficial Deposits

The coastal plain of New Jersey consists of beds of gravel, sand and clay, which dip
gently towards the southeast, and certain fossils showing them to be of the Cretaceous, Tertiary,
and Quaternary ages. The older and lower layers appear at the surface along the northwest
margin of the coastal plain and pass beneath successively younger strata in the direction of their
dip. The parallel outcrops of successive strata make this a "belted coastal plain”. Since the
formations dip toward the southeast, successively younger layers appear along the shore and
progress southward. Between Bay Head and Cape May City, the coastal lagoons, tidal marshes
and barrier beaches fringe the coast. These formations have contributed to the sands of the
present beaches. During Quaternary time, changes in sea level caused the streams alternately to
spread deposits of sand and gravel along drainage outlets and later to remove, rework, and
redeposit the material over considerable areas, concealing earlier marine formations. One of
these, the Cape May formation consisting largely of sand and gravel, was deposited during the
last interglacial stage, when the sea level stood 10 to 14 meters (38 to 46 feet) higher than at
present. This material was deposited along valley bottoms, grading into the estuarine and marine
deposits of the former shoreline. In places along the southern New Jersey coast, there is a
capping of a few feet of Cape May formation. This capping is of irregular thickness and
distribution, that generally forms a terrace about 7.5 to 10.5 meters (25 to 34 feet) above sea
level. The barrier beaches, being of relatively recent origin, are generally composed of the same
material as that found on the offshore bottom.

2.2.6 Subsurface Geology

The Atlantic coastal plain consists of sedimentary formations overlying a crystalline rock
mass known as the "basement”. From well drilling logs, it is known that the basement surface
slopes at about 30 meters per kilometer (155 feet per mile) to a depth of more than 2,000 meters
(1.2 miles) near the coast. Geophysical investigations have corroborated well-log findings and
have permitted determination of the profile seaward to the edge of the continental shelf. A short
distance offshore, the basement surface drops abruptly but rises again gradually near the edge of
the continental shelf. Overlying the basement are semi-consolidated beds of lower Cretaceous
sediments. The beds vary greatly in thickness, increasing seaward to a maximum thickness of

Great Egg Harbor Inlet to Townsends Inlet 2-4 Existing Conditions
Feasibility Report, September 2001



4,000 meters (2.5 miles) then decreasing to 2,500 meters (1.5 miles) near the edge of the
continental shelf. On top of the semi-consolidated material lie unconsolidated sediments of
Upper Cretaceous and Tertiary formation. These materials, in relatively thin beds on the land
portion of the coastal plain, increase in thickness to a maximum of 1,500 meters (1 mile) near the
edge of the continental shelf.

2.2.7 Geologic History

The sea successfully advanced and retreated across the 250-kilometer (150 mile) width of
the Coastal Plain during the Cretaceous and Quaternary time. Many sedimentary formations
were deposited, exposed to erosion, submerged again and buried by younger sediments. The
types of sorting, the stratification, and the fossil types in the deposits indicate that deposition
took place offshore as well as in lagoons and estuaries, and on beaches and bars. Considerable
variations in sea level continued to take place during Pleistocene time. Glacial periods brought a
lowering in sea level as water was locked up in the high ice masses. As the sea level fell to a
beach line, kilometers seaward of the present shoreline, Pleistocene sediments were deposited on
the coastal plain and in valleys cut into older formations. The water released through glacial
melt during interglacial periods brought a rising of sea level and beaches were formed far inland
of the present shore.

2.2.8 Beach Sampling

(All elevations in NAVD88 datum)

Beach samples were collected on five survey lines along southern Ocean City and along
nine survey lines on Ludlam Island. A distance of approximately one mile was used to
determine separation between the survey lines that were sampled. The following survey lines
were sampled along southern Ocean City: OC51, OC53, OC55, OC57, and OC59 (Figure 2.7.8-
1). Samples were collected by Ocean Surveys, Inc. in both March and September 1997 at the
following location along the survey line: dune base, berm crest, midberm, mean high water,
mean low water, -2.21 meters (-7.25 feet), -4.04 meters (-13.25 feet), and —5.87 meters (-19.25
feet). The Ludlam Island survey lines that were samples are as follows: LI-1, LI-2A, LI-3, LI-
4A, LI-5A, LI-5C, LI-6A, LI-6BA, and LI-6D (Figure 2.7.8-1). Samples for Ludlam Island were
collected in two time periods, the first being January to April 1998 and the second October to
December 1998. The samples were collected at the following locations along the survey lines:
dune base, mean high water, mean low water, -2.21 meters (-7.3 ft), -4.04 meters (-13.3 ft), and —
5.87 meters (-19.3 ft). Unfortunately, a certain number of samples were not obtained during the
Ludlam Island sampling. For January to April 1998 the samples not collected were LI-1: -2.21
meters (-7.3 ft), -5.87 meters (-19.3 ft); LI-2: -2.21 meters (-7.3 ft); LI-3: -2.21 meters (-7.3 ft), -
5.87 meters (-19.3 ft); LI-4A: -5.87 meters (-19.3 ft). The samples not collected for the October
to December 1998 were LI-6BA: -2.21 meters (-7.3 ft); -4.04 meters (-13.3 ft).

2.2.9 Potential Borrow Area Delineation
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The Great Egg Harbor Inlet to Townsends Inlet Reconnaissance Study (April 1996)
identified several potential borrow areas for southern Ocean City and Ludlam Island using
existing information. In order to positively identify sources of sand for the Great Egg Inlet to
Townsends Inlet Feasibility Study, a series of sub-bottom acoustic profiling lines were
conducted off of Ludlam Island. Forty-seven vibrocores were then obtained to identify specific
material types in certain areas.

2.2.9.1 Acoustic Sub-bottom Profile

An acoustic survey of the area between Sea Isle City, NJ and Corson Inlet, NJ was
conducted between 31 July 1997 to 5 August 1997. A seismic reflection method, which
measures the response of a medium to the passage of an elastic wave, was utilized. A subbottom
profiler operating at a frequency of 3.5 kHz was used. Accurate positioning for the survey was
accomplished using a DGPS satellite receiver connected to a data link receiver tuned to the U.S.
Coast Guard GPS transmitter at Sandy Hook, NJ. The geophysical survey provided project area-
wide data on the topography of the sea bottom and the sub-bottom acoustic (seismic) reflectors
to a depth of about 15.24 meters (50 feet) below the sediment / water interface. Eleven profiling
lines were run parallel to the coast with an additional four lines that zigzagged across the area
surveyed to total 144.84 kilometers (90 miles) of acoustical surveying. The lines ranged in
distance offshore from approximately 2.4 (1.5) to 6.4(4) kilometers (miles).

2.2.9.2 Vibrocore Borings

Thirty-seven vibrocores, NJV-347 to NJV-379, were collected, in the Atlantic Ocean off
the coast of New Jersey, within the limits of the acoustic survey. The samples were collected
from 31 July 1997 to 5 August 1997. The desired depth of penetration for the vibrocores was
6.10 meters (20 feet). The fieldwork included positioning of the vessel using a DGPS navigation
system, obtaining continuous core samples and penetration records. All vibrocores were
retrieved using a 271B Alpine pneumatic vibrocorer with particle size analysis of the sediment
retrieved in the vibrocores.

In the vicinity of Corson Inlet New Jersey, 10 vibrocores, NJV-521 to NJV-530, were
collected by Duffield Associates. The samples were collected in July 1999 to a desired depth of
penetration of 3.05 meters (10 feet). The fieldwork was similar to that which was detailed
above, however the vibrocoring was conducted aboard a 15.24 meters by 6.10 meters (50 feet by
20 feet) barge positioned by a tugboat. The vibrocores were advanced utilizing a 203.2
millimeter (8 inch) Alpine pneumatic vibrocorer. A visual classification and particle size
analysis was conducted on the sediment retrieved in the vibrocores.

2.2.10 Native Beach Characteristics
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Two separate composite grain size curves were developed for southern Ocean City and
Ludlam Island beach material. The mean grain size for lower Peck Beach is 2.13 phi units (0.23
mm) with a standard deviation of 0.88 phi units (0.54 mm). This corresponds to poorly graded
sand based on the Unified Classification System. All survey lines which were sampled were
used in the development of the composite grain size curves, however only the March 1997 data
was used because it yield a coarser mean for the beach material. This means if the borrow area
material is suitable to the coarser mean grain size then it will also be suitable for the finer mean
grain size during the summer beach. Borrow material should be the same size or slightly coarser
than the native material on the beach to be nourished.

The mean grain size for Ludlam Island is 2.52 phi units (0.17 mm) with a standard
deviation of 0.87 phi units (0.55 mm). According to the Unified Soil Classification System the
beach material is poorly graded sand. The composite grain size curves were developed from all
the survey lines that were sampled and both sampling events.

2.2.11 Borrow Area Suitability Analysis

Ideally, borrow material should be the same size or slightly coarser than the native
material on the beach to be nourished. If the borrow material has a significantly smaller grain
size, the profile will be out of equilibrium with the local wave and current environment, and will
therefore be quickly eroded either offshore or alongshore. This analysis compares the native
sediment characteristics to the borrow material characteristics. The analysis was completed
using the methodology put forth in the Shore Protection Manual (1984). Overfill factors (R,)
and renourishment factors (R;) were calculated for each potential borrow area. The overfill
factor estimates the volume of fill material needed to produce one cubic yard of stable beach
material after equilibrium (when the fill and native materials are compatible) is reached.
Consequently, overfill factors are greater or equal to one. For example, an overfill factor of 1.2
would indicate that 1.2 cubic yards of borrow material would be required to produce 1.0 cubic
yards of stable material. This technique assumes that both the native and composite borrow
material distributions are nearly lognormal.

The renourishment factor is a measure of the stability of the placed borrow material
relative to the native beach material. Desirable values of the renourishment factor are those less
than or equal to one. For example, a renourishment factor of 0.33 would mean that
renourishment, using the borrow material, would be required one third as often as renourishment
using the same type of material that is currently on the beach.

There were six# potential borrow areas identified in this phase of study. The six areas are
C1, L1, L2, L3, M3, and M8 and shown in Figure 2.2.11-1. Coordinates can be found on Table
2.2.11-1. The vibrocores that fell within the delineated borrow areas were analyzed for

4 Two additional potential borrow areas, O and N, located off Strathmere and Sea Isle City
respectively, were initially delineated but later removed from consideration due to substandard
material (high fines content).
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suitability with the native beach material of both the Ocean City and Ludlam Island beaches. In
order to perform borrow area suitability analysis the mean grain size and standard deviation,
both in phi units, were computed for each five foot increment of the vibrocore. Overfill factors
were then computed using the native beach and vibrocore’s five foot increment mean grain size
and standard deviation. The subbottom depth of the vibrocore was then compared with the
overfill factor to identify to which depth the particular vibrocore would be composited. After
compositing the vibrocore to a particular depth, overfill and renourishment factors were
computed for each vibrocore to identify if the factors were within acceptable parameters. The
final composite for a particular borrow area was developed from the individually composited
vibrocores for that particular borrow area and overfill and renourishment factors were then
calculated for each area. These factors were then analyzed to ensure that the borrow material
was suitable for each native beach.
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Figure 2.2-1 Highest Rated Potential Borrow Areas
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Table 2.2.11-1

Highest Rated Potential Borrow Areas - Coordinates

New Jersey State Plane Coordinates NAD 83 Datum

Point | Northing (m) | Easting (m) | Northing (ft) | Easting (ft) | Latitude (N) | Longitude
(W)

M8-1 37,928 143,205 124,435 469,833 | 39.17499 | -74.57864
M8-2 39,077 142,568 128,205 467,743 | 39.18533 | -74.58602
M8-3 41,592 144,078 136,457 472,697 | 39.20800 | -74.56857
M8-4 40,813 144,865 133,901 475,279 | 39.20099 | -74.55945
L1-1 36,329 137,864 119,189 452,309 | 39.16052 | -74.64043
L1-2 35,085 139,383 115,107 457,291 | 39.14933 | -74.62284
L1-3 32,187 137,494 105,601 451,094 39.12321 | -74.64464
L1-4 33,511 136,275 109,943 447,095 | 39.13511 | -74.65876
L3-1 36,944 138,179 121,207 453,342 | 39.16607 | -74.63679
L3-2 38,718 140,738 127,027 461,738 | 39.18208 | -74.60720
L3-3 38,443 141,887 126,125 465,508 | 39.17961 | -74.59390
L3-4 37,026 142,072 121,475 466,115 | 39.16685 | -74.59174
L3-5 36,537 141,124 119,871 463,005 | 39.16244 | -74.60271
L3-6 34,958 139,538 114,691 457,801 | 39.14819 | -74.62104
L3-7 36,329 137,864 119,189 452,309 | 39.16052 | -74.64043
Cl-1 40,038 137,474 131,358 451,029 | 39.19393 | -74.64501
Cl-2 40,786 138,209 133,812 453,441 | 39.20068 | -74.63651
CI-3 41,578 137,107 136,409 449,826 | 39.20779 | -74.64928
Cl-4 41,395 136,935 135,810 449,261 | 39.20615 | -74.65127
Cl-5 40,864 137,486 134,068 451,098 | 39.20137 | -74.64489
CIl-6 40,415 137,084 132,595 449,750 | 39.19732 | -74.64953
M3-1 39,404 139,193 129,279 456,668 | 39.18825 | -74.62510
M3-2 42,766 141,535 140,309 464,353 | 39.21856 | -74.59803
M3-3 41,612 142,834 136,521 468,613 | 39.20817 | -74.58298
M3-4 39,284 140,844 128,883 462,086 | 39.18718 | -74.60599
M3-5 39,110 139,350 128,312 457,183 | 39.18559 | -74.62328
L2-1 32,187 137,494 105,601 451,094 39.12321 | -74.64464
L2-2 35,085 139,383 115,107 457,291 | 39.14933 | -74.62284
L2-3 33,915 140,810 111,269 461,975 | 39.13881 | -74.60630
L2-4 31,157 139,061 102,221 456,237 | 39.11395 | -74.62649
Great Egg Harbor Inlet to Townsends Inlet 2-10 Existing Conditions

Feasibility Report, September 2001




The overfill and renourishment factors for area C1 (Corson Inlet) are summarized in
Table 2.2.11-2. All the above vibrocores were composited to their full length of approximately 3
meters (10 feet). All the vibrocores above are compatible with the native material on both Ocean
City and Ludlam Island with the exception of NJV-523, which was not compatible with the
Ocean City material. This vibrocore was still included in the composite because of its
compatibility with the Ludlam Island material. Borrow area C1 contains approximately 760,000
cu meters (1,000,000 cu yards) of appropriate sand.

Table 2.2.11-2 Overfill and Renourishment Factors for Borrow Area C1
South End Ocean City Ludlam Island
Vibrocore Mean Grain | Standard Deviation | Overfill Renourishment Overfill Renourishment
Size M, (Phi) o, (Phi) Factor R, Factor R; Factor R, Factor R;

NJV-522 2.22 0.65 15 0.390 1.0 0.883
NJV-523 1.70 0.88 1.0 0.610 1.0 0.385
NJV-524 2.04 0.74 1.0 1.045 1.0 0.661
NJV-525 1.77 0.90 1.0 0.649 1.0 0.408
NJV-526 2.07 1.06 1.1 1.060 1.0 0.468
Composite 1.96 0.89 1.0 0.815 1.0 0.513

The overfill and renourishment factors for area L1 are summarized in Table 2.2.11-3. All
vibrocores for area L1 were composited to a depth of 4.57 meters (15 feet) with the exception of
NJV-372 and NJV-373, which were composited to a depth of 1.52 meters (5 feet). All
vibrocores for the area are compatible with both of the native beach materials. This area
contains approximately 12,310,000 cu meters (16,100,000 cu yards) of sand.

Table 2.2.11-3 Overfill and Renourishment Factors for Borrow Area L1
South End Ocean City Ludlam Island
Vibrocore Mean Grain | Standard Deviation | Overfill Renourishment Overfill Renourishment
Size M, (Phi) o,(Phi) Factor R, Factor R; Factor R, Factor R;

NJV-359 1.97 1.26 1.1 0.493 1.0 0.307
NJV-372 1.72 0.97 1.0 0.564 1.0 0.353
NJV-373 1.41 1.75 1.1 0.101 1.1 0.061
NJV-374 2.01 1.03 1.0 0.725 1.0 0.455
Composite 1.86 1.29 1.1 0.414 1.0 0.257

The overfill and renourishment factors for area L2 are summarized in Table 2.2.11-4.
Vibrocore NJV-366 was composited to a depth of 6.10 meters (20 feet) and vibrocore NJV-371
was composited to a depth of 4.57 meters (15 feet). Both vibrocores for the area are compatible
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with the Ocean City and Ludlam Island native beach materials. Borrow area L2 contains
approximately 9,120,000 cu meters (12,000,000 cu yards) of sand.

Table 2.2.11-4 Overfill and Renourishment Factors for Borrow Area L2
South End Ocean City Ludlam Island
Vibrocore Mean Grain | Standard Deviation | Overfill Renourishment Overfill Renourishment
Size M, (Phi) o, (Phi) Factor R, Factor R; Factor R, Factor R;
NJV-366 0.53 0.94 1.0 0.151 1.0 0.093
NJV-371 0.75 1.01 1.0 0.178 1.0 0.110
Composite 0.63 0.98 1.0 0.161 1.0 0.100

The overfill and renourishment factors for area L3 are summarized in Table 2.2.11-5.
Vibrocores NJV-357 and NJV-362 were composited to a depth of 3.0 meters (10 feet) and
vibrocores NJV-360 and NJV-365 were composited to a depth of 4.6 meters (15 feet). The
compatibility analysis shows that borrow area L3 is better suited as a sand source for the Ludlam
Island area. This is because of the higher than normal overfill and renourishment factors for a
number of vibrocores when compared to the Ocean City native beach material. This borrow area
contains approximately 16,714,000 cu meters (21,861,000 cu yards) of sand.

Table 2.2.11-5 Overfill and Renourishment Factors for Borrow Area L3
South End Ocean City Ludlam Island
Vibrocore Mean Grain | Standard Deviation | Overfill Renourishment Overfill Renourishment
Size M, (Phi) oy (Phi) Factor R, Factor R; Factor R, Factor R;

NJV-357 1.97 0.66 1.1 1.038 1.0 0.657
NJV-360 2.31 1.26 1.3 0.726 1.0 0.454
NJV-362 2.20 0.78 1.2 1.205 11 0.764
NJV-365 2.19 0.94 1.1 0.998 1.0 0.629
Composite 2.19 0.98 1.1 0.949 1.0 0.598

The overfill and renourishment factors for area M3 are summarized in Table 2.2.11-6.
Vibrocores NJV-352, NJV-369, and NJV-376 were composited to a depth of 1.5 meters (5 feet),
vibrocores NJV-353 and NJV-377 were composited to a depth of 3.0 meters (10 feet), vibrocore
370 was composited to a depth of 4.6 meters (15 feet), and vibrocore NJV-351 was composited
to a depth of 6.1 meters (20 feet). This borrow area is compatible with both the Ocean City and
Ludlam Island native beach material. Borrow area M3 contains approximately 8,740,000 cu
meters (11,500,000 cu yards) of sand.
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Table 2.2.11-6 Overfill and Renourishment Factors for Borrow Area M3

South End Ocean City Ludlam Island
Vibrocore Mean Grain | Standard Deviation | Overfill Renourishment Overfill Renourishment
Size M, (Phi) o, (Phi) Factor R, Factor R; Factor R, Factor R;
NJV-351 1.70 0.74 1.0 0.710 1.0 0.447
NJV-352 1.37 0.84 1.0 0.441 1.0 0.276
NJV-353 1.96 1.29 11 0.464 1.0 0.289
NJV-369 1.69 1.13 1.0 0.438 1.0 0.273
NJV-370 1.73 1.33 11 0.334 1.0 0.207
NJV-376 1.99 1.28 11 0.488 1.0 0.304
NJV-377 2.20 0.92 11 1.034 1.0 0.653
Composite 1.79 1.18 1.0 0.456 1.0 0.284

The overfill and renourishment factors for area M8 are summarized in Table 2.2.11-7.
Vibrocores NJV-349 and NJV-350 were composited to a depth of 1.5 meters (5 feet) and
vibrocore NJV-356 was composited to a depth of 4.6 meters (15 feet). The Ocean City and
Ludlam Island native beach materials are both compatible with the material that is contained in
the borrow area. Borrow area M8 contains approximately 4,940,000 cubic meters (6,500,000 cu
yards) of material.

Table 2.2.11-7 Overfill and Renourishment Factors for Borrow Area M8
South End Ocean City Ludlam Island

Vibrocore Mean Grain Standard Deviation | Overfill Renourishment Overfill Renourishment

Size M, (Phi) o, (Phi) Factor R, Factor R; Factor R, Factor R;
NJV-349 1.16 1.23 1.0 0.206 1.0 0.127
NJV-350 2.25 1.17 1.2 0.781 1.1 0.489
NJV-356 2.18 1.31 1.2 0.576 1.1 0.359
Composite 1.99 1.33 1.2 0.449 1.1 0.279
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2.3 Environmental Resources

2.3.1 General Environmental Setting

The general coastal environment is typical of coastal barrier island and trapped bay
conditions. The barrier island complex consists of two long, narrow barrier islands of low
elevation, Peck Beach and Ludlam Island, separated from one another by Corson Inlet. This
type of complex is a common feature along coastal plains with a gentle slope and a tidal range of
less than 4 meters (13 ft). The islands are fronted with sandy beaches and upland dunes, which
help to shield the barrier island complex. Both Peck Beach Island and Ludlam Island are
characterized by urban development, however, undeveloped tracts occur along the bay edges and
at Corson’s Inlet State Park/Strathmere Natural Area. Seashore and water-oriented summer
recreation are the predominant land-uses including residential rentals and support services for
commercial establishments.

2.3.2 Soils

The most dominant soil types within the study area are Coastal Beach — Urban Land
Complex (CU), Fill land — sandy organic substratum (FM), Tidal marsh —deep (TD), and Tidal
marsh — moderate (TM) (USDA, 1977). Coastal beach and urban land complex (CU) areas
consist of undeveloped coastal beaches and of coastal beach areas used for residential or
commercial purposes. Undeveloped portions are areas of non-coherent, loose sand that has been
worked and reworked by waves, tides, and wind, and is still subject to such action. These areas
are also subject to mechanical regrading and beach replenishment after storm events. Fill land
(FM) consists of areas that have been filled with several feet or more of soil, dredged material, or
other geologic material. The Fill land — sandy organic substratum is mostly on the western edge
of the barrier beach along the ocean, and was previously subject to tidal inundation. The tidal
marsh series (TD and TM) are very poorly drained, silty or mucky flats that are flooded twice
daily by tides. The tidal marsh soils are generally found on the western edge of the barrier island
flats.

2.3.3 Air Quality

Through the State Implementation Plan (SIP), The New Jersey Department of
Environmental Protection Bureau of Air Monitoring manages and monitors air quality in the
state. The goal of the State Implementation Plan is to meet and enforce the primary and
secondary national ambient air quality standards for pollutants. Management concerns are
focussed on any facility or combination of facilities, which emit high concentrations of air
pollutants into the atmosphere. Manufacturing facilities, military bases and installations, oil and
gas rigs, oil and gas storage or transportation facilities, power plants, deepwater ports, LNG
facilities, geothermal facilities, highways, railroads, airports, ports, sewage treatment plants, and
desalinization plants are facilities and activities that may cause air quality problems. In New
Jersey, there are nine pollutant standards index-reporting regions. The study area falls within the
Southern Coastal Region, which covers Cape May and Atlantic Counties.
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The nearest air monitoring stations in the Southern Coastal Region are located in Atlantic
City, Nacote Creek and Somers Point. In 1997, the stations in Atlantic City monitored for
carbon monoxide and inhalable particulates. The station at Nacote Creek monitored for sulfur
dioxide and ozone. The Somers Point station monitored for sulfur dioxide only. With the
exception of ozone, there were no exceedences in ambient air quality standards for the
parameters measured in 1997. Ozone is caused by various photochemical reactions of volatile
organic substances (hydrocarbons) with oxides of nitrogen on days with bright sunshine and
warm temperatures. Thus ozone is only a potential problem in the late spring, summer, and early
fall months (NJDEP, 1998). Because of high levels of ozone, the pollutant standards index (PSI)
approached the health standard on two days (June 26 and July 12) and exceeded the health
standard on two days (July 13 & 14) in 1997 at the Nacote Creek station. For ozone specifically,
measurements at the Nacote Creek station exceeded the New Jersey and National Standards for
the maximum daily 1-hour average primary standard with a total of 3 days with hours above 0.12
ppm. The entire state of New Jersey is classified as a non-attainment area for ozone. This
means that the national primary health standard is not being met for ozone. There are varying
degrees of non-attainment in New Jersey, which range from marginal (0.121 — 0.137 ppm) to
severe #2 (0.191 — 0.279 ppm). Cape May County is classified as moderate non-attainment
(0.138 - 0.159 ppm) for ozone (NJDEP, 1998).

2.3.4 Water And Sediment Quality

Mixing occurs in nearshore waters due to the turbulence created from wave energy
interacting with the bottom at shallower depths. Mixing becomes less prominent in greater
depths where stratification can develop during warm periods. Water temperatures generally
fluctuate seasonally. The most pronounced temperature differences are found in the winter and
summer months. Warming of coastal waters first becomes apparent near the coast in early
spring, and by the end of April, thermal stratification may develop. Under conditions of high
solar radiation and light winds, the water column becomes more strongly stratified during the
months of July to September. The mixed layer may extend to a depth of only 3.6 meters (12 to
13 feet). As warming continues, however, the thermocline may be depressed so that the upper
layer of warm, mixed water extends to a depth of approximately 12 meters (40 feet). Salinity
concentration is chiefly affected by freshwater dilution. Salinity cycles result from the cyclic
flow of streams and intrusions of continental slope water from far offshore onto the shelf.
Continental shelf waters are the least affected by freshwater dilution, and have salinity
concentrations varying between 30 parts per thousand (ppt) and 35 ppt. Coastal waters are more
impacted by freshwater dilution and may have salinities as low as 27 ppt. Salinity is generally at
its maximum at the end of winter. The voluminous discharge of fresh water from the land in
spring reduces salinity to its minimum by early summer. Surface salinity increases in autumn
when intrusions from offshore more than counterbalance the inflow of river water and when
horizontal mixing becomes more active as horizontal stability is reduced.

Scott and Bruce (1999) and Scott and Wirth (2000) measured water quality in four
proposed offshore sand borrow areas (L1, L3, M3, and O1) (Table 2.3.4-1) in September and
October 1998 and November 1999. Temperature, pH, dissolved oxygen (DO), conductivity, and
salinity were measured relative to depth. The bottom depths varied from a mean depth of 11.9
meters (39 feet) in Areas M3 and O1 to 14.5 meters (47.6 feet) in Area M8. The measurements
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taken found the water columns to be fairly homogeneous with little differences detected between
sites. Most of the water column measurements showed no evidence of stratification except DO,
which was slightly lower for most of the stations at the sediment interface (bottom) than at the
water surface. Water temperatures were slightly higher in September than those in October.

Table 2.3.4-1 Water Quality Measurements Recorded at Selected Borrow Stations (Scott
and Bruce, 1999, Scott and Wirth, 2000)

Station Date Depth Temp. | pH DO (ppm) Conductivity Salinity
(°C) (umhos/cm) (ppt)
L1-21 9/24/98 Surface 22.2 755 |- 48.2 315
Bottom 21.4 719 | - 48.2 31.6
L1-01 10/28/98 Surface 16.08 7.78 | 8.6 47.1 30.7
Bottom 16.00 785 |79 47.2 30.8
L1-55 10/27/98 Surface 16.17 7.78 | 8.1 47.1 30.7
Bottom 16.07 788 |78 47.2 30.8
M3-14 9/22/98 Surface 23.6 787 |73 48.1 313
Bottom 21.9 761 |54 48.1 314
01-02 9/22/98 Surface 235 790 |6.2 48.0 315
Bottom 22.4 795 |56 48.1 315
L1-04 11/02/99 Surface 15.7 7.7 8.5 47.8 31.0
Bottom 15.7 7.7 8.1 47.1 30.5
L1-13 11/01/99 Bottom 15.96 763 |51 47.5 30.9
Surface 15.52 759 [52 474 30.9
L3-04 11/05/99 Bottom 14.82 776 |94 46.9 30.7
Surface 14.82 782 |75 47.0 30.9

Water quality is generally indicated by measuring levels of the following:
nutrients (nitrogen/phosphorus), pathogens, floatable wastes, and toxins. Rainfall is an
important parameter for studying water quality; runoff leads to non-point source pollution and
fresh water (rainfall, ground water seepage, runoff, and river discharge) can ultimately affect
hydrodynamic circulation in the ocean. Total and fecal coliform bacteria are used as indicators
for pathogens in measuring water quality. When the fecal coliform level exceeds state criteria
(i.e. greater than 200 per 100 ml of water) for two consecutive water samples, taken 24 hours
apart, beach closures may result.

Elevated total and fecal coliform counts along the coast of New Jersey may result
from failing septic tanks, wastewater treatment plant discharges, combined sewer overflows,
stormwater drainage, runoff from developed areas, domestic animals, wildlife and sewage
discharge from boats.

Point source discharges from coastal wastewater treatment facilities can affect
water quality at bathing beaches. Accordingly, the NJDEP routinely monitors the treatment of
effluent at these facilities, to ensure that they operate in accordance with the requirements of
their permits. For recreational beaches, the health agency also surveys the area visually and
collects additional samples ("bracket samples") at either side of the station to determine the
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extent of the pollution and possible pollution sources. The results of the bracket samples
determine the extent of restrictions imposed along the shore and the number of beaches closed.

In 1998, the Cape May County Health Department sampled recreational
beachwater for bacteria and pathogens. Sampling was conducted once a week during the
swimming season. During the 1998 summer swimming season in Cape May County, water
quality criteria were never exceeded; therefore, there were no beach closings (U.S. EPA, 1999).

In addition, the NJDEP monitors coastal waters for human pathogens and
indicator bacteria to determine the suitability for shellfish harvest. There are three distinct areas
along the ocean coast within the study area where shellfish harvests are prohibited based on
water quality (Figure 2.3.4-1). Prohibited shellfish areas are waters condemned for the harvest
of oysters, clams and mussels. The first prohibited area extends from the northern terminal groin
of Ocean City along Great Egg Harbor Inlet and extends south to 34" St. This area is delineated
by width from the beach to the seaward edges of the groins. This classification is based on urban
runoff entering into storm drains that discharge into the ocean along this stretch. The second
prohibited shellfish area extends from Ocean City 34" st (Beach Patrol Building) and extends
south to the Anglers Fishing Pier (just North of Corson’s Inlet State Park). This area is
delineated by width from the beach extending seaward approximately 2.75 kilometers (1.5
nautical miles). This area is based on the existence of a sanitary sewer line that extends seaward
approximately 1.68 kilometers (5,500 feet) from the shoreline. This sanitary sewer line is
operated by the Cape May Municipal Utilities Authority’s Ocean City Wastewater Treatment
Plant. This prohibited area may be decreased based on a survey that recommends that 591
hectares (1,460 acres) of the 1,109 hectare (2,740 acre) prohibited area surrounding the facility’s
outfall be upgraded to an approved status (NJDEP, 1997). This is based on a draft survey that
shows acceptable water quality during the period of 1989 through 1995. Borrow Area M3 lies
adjacent to this prohibited area, however, it is outside of the boundary delineated by NJDEP.
The third prohibited area within the study area is located along the ocean coast from the
Townsends Inlet area of Sea Isle City south to Stone Harbor. This classification is based on the
Cape May County Municipal Authority’s Avalon Wastewater Treatment Plant, which has a
sanitary sewer outfall that extends approximately 1.46 kilometers (4,800 feet) seaward from the
shoreline in Avalon (NJDEP, 1996 and NJDEP, 1997).

Scott and Bruce (1999) and Scott and Wirth (2000) found that surficial sediments in the
borrow areas (L1, L3, M3, M8, O1, and Corson Inlet) were predominantly composed of medium
to fine sands with some stations containing higher percentages of coarse sands and some gravels.
However, there were several stations that contained sediments with silt/clay content above 30%,
which classifies them as muddy sands to muds. Organic contaminants and metals are typically
low in sediments dominated by sands and are normally correlated with fine-grained sediments
high in organic content (Louis Berger, 1999). There is no specific sediment quality
(contaminant) data on the sediments within the proposed sand sources. Generally, the State of
New Jersey does not require sediment testing if the material to be dredged is greater than 90%
sand (grain size >0.0625 mm) and there is no other background information (for example, no
known historical spills or discharges of pollutants in the project area, previous sediment
chemistry data, etc.) that would provide evidence for potential contamination (NJDEP, 1997c).
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There are no known significant contamination sources in the vicinity of the project area
such as industrial outfalls or known dumpsites, however, the possibility for unknown illegal
discharges or accidental spills exists. Based on this, it is generally expected that there is a low
potential for contamination within the sand borrow areas because the substrate is primarily sand
that has been subjected to high circulation and flushing from oceanic currents. However, this
cannot be conclusively supported without analytical data to confirm that no contamination exists
within the borrow sites.

2.3.5 Wetland Habitats

The estuarine waters of New Jersey, together with their associated salt marshes and tidal
creeks, constitute a highly productive ecosystem of considerable importance to marine fisheries,
wildlife, shore protection and recreation. Wetlands are very important in flood control, help to
preserve water quality, are significant as wildlife habitats, provide nursery habitats and refuge
for juvenile finfish, and encourage shellfish growth and harvest. In the project vicinity, tidal salt
marsh systems are associated with back bay complexes including: Great Egg Harbor Bay, Peck
Bay, Ludlam Bay and Townsends Sound, all located on the landward side of the barrier islands.
Behind Sea Isle City, the tidal salt marsh system that encompasses Townsends Sound is
interspersed with shallow bays, forested fringe wetlands and mesic uplands to the west.

The backbays are comprised of open water, a low marsh zone, tidal flats, a high marsh
zone, and a transition zone. Vegetation of open water is primarily composed of algal species like
sea lettuce (Ulva lactuca), which is dominant in backbays, and SAV’s (submerged aquatic
vegetation) such as eelgrass (Zostera marina). Eelgrass is a common SAV in the back bays,
which can form extensive beds important for fish, shellfish and other wildlife species. The low
marsh zone is typically dominated by saltmarsh cordgrass (Spartina alterniflora). There are two
forms of saltmarsh cordgrass: high vigor (taller, robust form) and low vigor (shorter form). High
vigor usually occurs in areas adjacent to open water areas such as tidal guts, ditches and ponds
where inundation and flushing is greatest. Low vigor usually occurs in the interior marsh areas
where tidal flushing is not as great and salinity may be a little higher due to high evaporation.
Tidal flats are areas that are muddy or sandy areas covered with water at high tide and exposed at
low tide. Some of these flats may be pannes, which are mudflats within the interior of the
marshes where high salinity may preclude most forms of vegetation, with the exception of a few
plant species such as glasswort (Salicornia spp.). The high marsh zone, which is slightly lower
in elevation than the transition zone, is dominated by saltmeadow cordgrass (Spartina patens)
and salt grass (Distichlis spicata). This zone is typically flooded by spring high tide.

The transition zone, or upland edge of the wetlands, is crucial for the survival of those
coastal zone species that rely on this habitat for breeding, food source, cover, and travel
corridors. It also acts as a buffer from non-point source pollution and activities affecting
wildlife. Plants typical of the transition zone include both upland and marsh species such as
marsh elder (lva frutescens), groundsel-tree (Baccharis halimifolia), bayberry (Myrica spp.),
saltgrass (D. spicata), sea-blite (Sueda maritima), poison ivy (Rhus radicans), and common reed
(Phragmites australis).
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2.3.6 Dune Habitat

Natural dunes or remnants of ones are present within the study area, especially at
Corson’s Inlet State Park and Strathmere State Natural Area. However, large segments of
shoreline contain heavy development consisting primarily of residential houses or commercial
structures with a maintained dune or no dune at all. The presence and sizes of dunes vary
throughout the project area. In typical natural beach profiles along New Jersey’s Coast, more
than one dune may exist. The primary dune is the first dune or sometimes the only dune
landward from the beach. The flora of the primary dune are adapted to the harsh conditions
present such as low fertility, heat, and high energy from the ocean and wind. The dominant plant
on these dunes is American beachgrass (Ammophila breviligulata), which is tolerant to salt
spray, shifting sands and temperature extremes. American beachgrass is a rapid colonizer that
can spread by horizontal rhizomes, and also has fibrous roots that can descend to depths of 3 feet
to reach moisture. Beachgrass is instrumental in the development of dune stability, which opens
up the dune to further colonization with more species like seaside goldenrod (Solidago
sempervirens), sea rocket (Cakile edentula) and beach clotbur (Xanthium echinatum).

The secondary dunes lie landward of the primary dunes, and tend to be more stable
resulting from the protection provided by the primary dunes. The increased stability also allows
an increase in plant species diversity. Some of the plant species in this zone include: beach
heather (Hudsonia tomentosa), coastal panic grass (Panicum amarum), saltmeadow hay
(Spartina patens), broom sedge (Andropogon virginicus), beach plum (Prunus maritima),
seabeach evening primrose (Oenothera humifusa), sand spur (Cenchrus tribuloides), seaside
spurge (Ephorbia polygonifolia), joint-weed (Polygonella articulata), slender-leaved goldenrod
(Solidago tenuifolia), and prickly pear (Opuntia humifusa).

Along undeveloped portions of the study area such as Corson’s Inlet State Park and
Strathmere Natural Area, the primary and secondary dunes grade into a zone of shrubby
vegetation. These zones are typically located on the barrier flats of the barrier beaches. This
zone is called the scrub-thicket zone where sand movement is more diminished. Many of the
flora are dwarf trees and shrubs which include: wax-myrtle (Myrica cerifera), bayberry (M.
pensylvanica), dwarf sumac (Rhus copallina), poison ivy (Toxicodendron radicans), black
cherry (Prunus serotina), American holly (llex opaca), greenbrier (Smilax spp.), groundsel bush
(Baccharis halimifolia), loblolly pine (Pinus taeda), pitch pine (Pinus rigida), Virginia creeper
(Parthenocissus quinquefolia), beach plum (Prunus maritima), and the non-native Japanese
black pine (Pinus thunbergiti).

2.3.7 Upper Beach Habitat

The upper beach or supralittoral zone typically lies below the primary dune and above the
intertidal zone. An upper beach zone is present within the study area; however, it is subject to
high disturbance from human activity. The upper beach zone is only covered with water during
periods of extremely high tides and large storm waves. Sparse vegetation and few animals
characterize the upper beach habitat. This zone has fewer biological interactions than the dunes,
and organic inputs are scarce. Many of the organisms are either terrestrial or semi-terrestrial.
Although more common on southern beaches, the ghost crab (Ocypode quadrata) is the most
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active organism in this zone. This crab lives in semi-permanent burrows near the upland edge of
the beach, and it is known to be a scavenger, predator, and deposit sorter. The ghost crab is
nocturnal in its foraging activities, and it remains in its burrow during the day. In addition to
ghost crabs, species of sand fleas or amphipods (Talitridae), predatory and scavenger beetles and
other transient animals may be found in this zone.

2.3.8 Intertidal Zone Habitat

The upper marine intertidal zone is also primarily barren; however, more biological
activity is present in comparison to the upper beach. Organic inputs are derived primarily from
the ocean in the form of beach wrack, which is composed of drying seaweed, tidal marsh plant
debris, decaying marine animals, and miscellaneous debris that washed up and deposited on the
beach. The beach wrack provides a cooler, moist microhabitat suitable to crustaceans such as
the amphipods: Orchestia spp. and Talorchestia spp., which are also known as beach fleas.
Beach fleas are important prey to ghost crabs. Various foraging birds and some mammals are
attracted to the beach fleas, ghost crabs, carrion and plant parts that are commonly found in
beach wrack. The birds include gulls, shorebirds, fish crows, and grackles.

2.3.8.1 Benthos of Intertidal and Subtidal Zone

Benthic macroinvertebrates refer to those organisms living along the bottom of aquatic
environments. They can be classified as those organisms dwelling in the substrate (infauna) or
on the substrate (epifauna). Benthic invertebrates are an important link in the aquatic food chain,
and provide a food source for a variety of bottom feeding fish species. Various factors such as
hydrography, sediment type, depth, temperature, irregular patterns of recruitment and biotic
interactions (predation and competition) may influence species dominance in benthic
communities. Benthic assemblages in New Jersey coastal waters can exhibit seasonal and spatial
variability. Generally, coarse sandy sediments are inhabited by filter feeders and areas of soft
silt or mud are more utilized by deposit feeders, however, benthic investigations reveal that there
is a lot of overlap of these feeding groups in these sediment types.

The intertidal zone contains more intensive biological activity than the other zones.
Shifting sand and pounding surf dominate a habitat, which is inhabited by a specialized fauna.
The beach fauna forms an extensive food-filtering system, which removes detritus, dissolved
materials, plankton, and larger organisms from in-rushing water. The organisms inhabiting the
beach intertidal zone have evolved special locomotory, respiratory, and morphological
adaptations, which enable them to survive in this extreme habitat. Organisms of this zone are
agile, mobile, and capable of resisting long periods of environmental stress. Most are excellent
and rapid burrowers. Frequent inundation of water provides suitable habitat for benthic infauna;
however, there may be a paucity in numbers of species. Intertidal benthic organisms tend to
have a high rate of reproduction and a short (1 to 2 years) life span (Hurme and Pullen, 1988).
This zone contains an admixture of deposit feeders and carnivores. In October 1998, benthic
macroinfauna of the intertidal zone and nearshore subtidal zone was sampled by Scott and Bruce
(1999) throughout the study area. The most dominant taxa found in both of these zones was the
small common surf-zone clam (Donax variabilis), the highly mobile haustorid amphipod
(Amphiporeia virginiana), the mole crab (Emerita talpoida), and the mobile polychaete
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(Scolelepis squamata). Comparisons were made in this study between the sand-filled area of
Ocean City where the currently authorized Federal beach replenishment project is located and
remaining undisturbed areas throughout the study area. Scott and Bruce (1999) found that the
mean number of taxa, total abundance, and total biomass were higher in the sand-filled area
samples of the intertidal zone, however, total biomass was significantly lower in the sand-filled
area of the nearshore subtidal zone.

Naturally occurring rocky intertidal zones are absent from the project area. However,
man-made structures such as seawalls, jetties, and groins are present and provide suitable
habitats for aquatic and avian species. Benthic marcoinvertebrates such as barnacles (Balanus
balanoides), polychaetes, molluscs (Donax sp.), small crustaceans such as, mysid shrimp
(Heteromysis formosa), amphipods (Gammarus sp.), and uropods (ldotea baltica), reside on and
around these structures. The blue mussel, Mytilus edulis, is a dominant member of this
community.

A number of interstitial animals (meiofauna) are present feeding among the sand grains
for bacteria and unicellular algae, which are important in the beach food chain. Meiofauna are
generally < 0.5 mm in size and are either juveniles of larger macrofauna or exist as meiofauna
during their entire life cycle. Some common meiofauna include Rotifera, Gastrotricha,
Kinorhyncha, Nematoda, Archiannelida, Tardigrada, Copepoda, Ostracoda, Mystacocarida,
Halacarida, and many groups of Turbellaria, Oligochaeta, and some Polychaeta.

2.3.9 Nearshore and Offshore Zone

The nearshore coastal zone generally extends seaward from the subtidal zone to well
beyond the breaker zone (U.S. Army Corps of Engineers, 1984). This zone is characterized by
intense wave energies that displace and transport coastal sediments. The offshore zone generally
lies beyond the breakers and is a flat zone of variable width extending to the seaward edge of the
Continental Shelf. Hurme and Pullen (1988) describe the nearshore zone as an indefinite area
that includes parts of the surf and offshore areas affected by nearshore currents (Figure 2.3.9-1).
The boundaries of these zones may vary depending on relative depths and wave heights present.
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Figure 2.3-2 Beach, Intertidal, Nearshore, and Offshore Zones

2.3.9.1 Benthos of Nearshore and Offshore Zones
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New Jersey Atlantic nearshore waters provide a dynamic environment heavily influenced
by the tidal flows and long-shore currents. The nearshore and offshore waters of the New Jersey
Coast contain a wide assemblage of invertebrate species inhabiting the benthic substrate and
open water. Invertebrate Phyla existing along the coast are represented by Cnidaria (corals,
anemones, and jellyfish), Annelida (Polychaetes, Oligochaetes), Platyhelminthes (flatworms),
Nemertinea (ribbon worms), Nematoda (roundworms), Bryozoa, Mollusca (chitons, clams,
mussels, etc.), Echinodermata (sea urchins, sea cucumbers, sand dollars, starfish), Arthropoda
(Crustaceans), and the Urochordata (tunicates). Some of the more common marine invertebrates
recorded in the nearshore area of Peck Beach are presented in Appendix B — Table 1.

In October 1998 and November 1999, benthic investigations were performed by Scott
and Bruce (1999) and Scott and Wirth (2000) at several potential offshore sand borrow sites (L1,
L3, M3, M8, O1 and Corson Inlet Ebb Shoal) (Figure 2.2.11-1). In addition, several outside
reference sites were sampled to offer for comparison. The community composition of the
offshore borrow areas and reference areas were very similar and are considered to be relatively
diverse (Table 2.3.9-1). Overall, a total of 148 taxa were identified from all of the borrow and
reference areas in Scott and Bruce (1999) and 132 taxa were identified in the added sites of L1-
west, L3, and M8 in Scott and Wirth (2000). The Corson Inlet Site was analyzed separately
because it exhibited a distinctly different benthic community due to significant habitat
differences with the other sites. The mean number of taxa per sample ranged from 20.2 (L3) to
28.85 (L1). The Corson Inlet Site had a mean number of 11.25 taxa per sample. The diversity
indices, as measured by the Shannon Wiener Index and the Simpson’s Dominance Index,
indicated that the benthic community was relatively evenly distributed for all of the offshore
sites. The diversity indices were low for the Corson Inlet Site, which is expected given that it is
a high-energy environment. All of the offshore areas were dominated (over 60%) by polychaete
worms. The Corson Inlet area was dominated by the bivalve, Donax fossor. Amphipod
crustaceans also contributed substantially to the faunal composition, but to a lesser extent in the
offshore areas and at the Corson Inlet area. The mean abundance of the top 10 dominant taxa of
each borrow area contributed to over 80% of the mean total abundance in each of the offshore
areas. Of the 27 dominant taxa (from both Scott and Bruce, 1999 and Scott and Wirth, 2000)
collected from the offshore areas, twelve were polychaete taxa. Most of the dominant
polychaete taxa were small, surface dwelling organisms. The small surface dwelling spionid
worm

(Apoprionspio pygmaea) and the small bristle worm (Polygordius spp.) were the most dominant
taxa in all of the offshore areas. These two taxa alone contributed between 50% (Area L1) and
74% (Area M3) of the mean total abundance of these areas. In contrast, the small surfzone clam
(Donax fossor) alone contributed 72% of the mean total abundance in the Corson Inlet area. For
the offshore areas, Polychaetes were the highest in mean biomass ranging from 22% to 53% of
the biomass among the major taxonomic groups. In the Corson Inlet area, bivalves (Donax
fossor) were the highest in mean biomass, which represented nearly 49% of the total mean
biomass. Other prominent taxa found include the polychaete, Spiophanes bombyx, Oligochaeta,
dwarf tellin (Tellina agilis), surfclam (Spisula solidissima), a tanaid arthropod (Tanaissus
psammophilus) and several amphipod taxa (Ampelisca spp., Acanthohaustorius spp.,
Protohaustorius cf. deichmannae).
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Table 2.3.9-1 Summary of Benthic Community Parameters at the Borrow Sites and
Nearby Reference Areas. (Scott and Wirth, 2000)

Standard error of estimate is in parenthesis. Means with the same letter are not significantly different as indicated by Duncan’s
Multiple Range Test.
Parameter Areall Area M3 Area O1 Area Ll Area L3 Area M8 Corson Inlet
West Area*
139 101 88 69 106 88 25
Total
Number of (69) (40) (20) (15) (40) (16)
Taxa
28.86©) 23.20@D 24.40® 22.40@D 20.20@ 21.25GD 11.25
Number of 263
Taxa (0.53) (0.95) (1.31) (0.88) (0.64) (0.94) (2.63)
(#/sample)
2.86@0) 2.59@ 2.32@ 2.83@0) 2.58@ 2.72@ 1.49
Shannon- (0.43)
Wiener Index (0.09) (0.15) 0.22) (0.24) (0.13) (0.20) :
0.7209 0.66@0 0.58@ 0.71@D 0.67@0 0.70@®) 0.45
Simpson’s (0.13)
Dominance (0.02) (0.04) (0.06) (0.05) (0.03) (0.05) :
Index
12823® 13502® 12343® 5683© 6599@ 6180@ 5608
Total (1665)
Abundance (845) (3524) (2080) (787) (880) (1088)
(#m?)

. 1675@ 558@0) 425® 1674® 4059 770@P) 1091
Amphipod (496)
Abundance (251) (81) (86) (451) (107) (244)

(#m?)
. 239.13@ 286@D 389® 174@ 259@D) 369® 4045
Bivalve (1623)
Abundance (27) (57) (94) (53) (73) (184)
#m?)
9027® 11481@D 10396® 34279 4439® 4416 421
Polychaete (268)
Abundance (847) (3396) (2107) (828) (871) (1135)
#m?)
2.93@0) 1.90@0 1.43® 1.60® 3.17@ 1.98@D 0.82

Total (0 24)

Biomass 0.23) (0.30) 0.21) (0.45) (0.94) (0.80) :
(gim?)

. 0.68© 0.186@0) 0.11@P 0.28® 0.186@0) 0.21@P 0.14

Amphipod (0.04)
Biomass (0.10) (0.04) (0.03) (0.05) (0.04) (0.04) .
(gim?)

. 0.16@ 0.18® 0.17@ 0.53@ 0.46® 0.05@ 0.40
Bivalve (0.13)
Biomass (0.03) (0.07) (0.06) (0.48) (0.37) (0.02) .

(gim?)
1.06@ 0.886@0) 0.76@0 0.57@P 1.11@ 0.4309 0.20
Polychaete (0.08)
Biomass (0.09) (0.13) 0.11) (0.09) (0.19) (0.09) :
(gim?)
2.00® 1.34 @0 1.40 @0 1.47 @0 1.65 @0 1.44 @D 0.75
Mean (0.48)
Number of (0.15) (0.15) (0.20) (0.26) (0.15) (0.33) .
Taxa>2cm
in length

*Corson Inlet Area was not compared directly to other areas due to significant differences in habitat.
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Larger benthic macroinvertebrates not easily sampled in the grab samples of the 0.04 sq.
M. Young sampler were obtained from commercial surfclam dredges in the same areas. The
most frequently collected invertebrates included: surfclam, knobbed whelk (Buscyon carica ),
channel whelk (Buscyon canaliculatum), horseshoe crab (Limulus polyphemus), moon snail
(Polinices sp., Lunatia sp.), spider crab (Libinia emarginata), and hermit crab (Pagarus sp.)
(Scott and Bruce, 1999). In Scott and Wirth (2000), the surfclam and starfish (Echinodermata)
were the most frequently sampled larger invertebrates in areas L1-west, L3, and M8.

2.3.10 Plankton and Marine Macroalgae

Plankton are collectively a group of interacting minute organisms adrift in the water
column. Plankton are commonly broken into two main categories: phytoplankton (plant
kingdom) and zooplankton (animal kingdom). Phytoplankton are the primary producers in the
aquatic marine ecosystem, and are assimilated by higher organisms in the food chain.
Phytoplankton production is dependent on light penetration, available nutrients, temperature and
wind stress. Phytoplankton production is generally highest in nearshore waters. Seasonal shifts
in species dominance of phytoplankton are frequent. Phytoplankton can be broken down into
two major seasonal species associations. One is a spring-summer dinoflagellate dominated
regime. October and November are periods of transition in the phytoplankton community. A
second regime exists during the winter, which is predominantly diatoms.

A number of species of marine macroalgae have been identified in the project region.
The habitats include jetties, sand beaches, enclosed bays, and tidal creeks. The productivity is
primarily seasonal with the densest population occurring in June through August. Distribution
and abundance of algae is closely related to seasonal temperature, salinity variations and nutrient
levels coming from tributary streams. Rhodophyta (red algae) are the predominant benthic algae
while Chlorophyta (green algae) comprise the largest number of intertidal algae species.
Phaeophyta (brown algae) such as rockweed (Fucus spp.) may be found attached or floating free
around rock jetties and pilings or washed onto the shore to make up part of the wrack line.

Zooplankton provide an essential trophic link between primary producers and higher
organisms. Zooplankton represent the animals (vertebrates and invertebrates) that are adrift in
the water column, and are generally unable to move against major ocean currents. Many
organisms may be zooplankton at early stages in their respective life cycles only to be able to
swim against the currents (nektonic) in a later life stage, or become part of the benthic
community. Zooplankton are generally either microscopic or barely visible to the naked eye.
Zooplankton typically exhibit seasonal variances in species abundance and distribution, which
may be attributed to temperature, salinity and food availability. In marine environments,
seasonal peaks in abundance of zooplankton distinctly correlate with seasonal phytoplankton
peaks. These peaks usually occur in the spring and fall. Zooplankton species that are
characteristic of coastal areas include: Acartia tonsa, Centropages humatus, C. furatus, Temora
longicornis, Tortanus discaudatus, Eucalanus pileatus, Mysidopsis bigelowi (mysid shrimp), and
Crangon septemspinosa (sand shrimp). Zooplankton species within the geographic area
generally fall within two seasonal groups. The copepod, Acartia clausi, is a dominant species
during winter-spring, and is replaced in spring by A. tonsa. Peak densities usually occur in late
spring to early summer following the phytoplankton bloom.
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2.3.11 Fisheries

2.3.11.1 Finfish

The proximity of several embayments allows the coastal waters of New Jersey to have a
productive fishery. Many species utilize the estuaries behind Ludlam Island and Peck Beach for
forage and nursery grounds. The finfish found along the Atlantic Coast of New Jersey are
principally seasonal migrants. Winter is a time of low abundance and diversity as most species
leave the area for warmer waters offshore and southward. During the spring, increasing numbers
of fish are attracted to the New Jersey Coast, because of its proximity to several estuaries, which
are utilized by these fish for spawning and nurseries.

Species known to utilize estuaries along the Atlantic Coast of New Jersey include
summer flounder (Paralichtys dentatus), sea bass (Centropristis striata), striped bass (Morone
saxatilis), bluefish (Pomatomus saltatrix), winter flounder (Pseudopleuronectes americanus),
tautog (Tautoga onitiss), weakfish (Cynoscion regalis), scup (Stenotomus chrysops), white perch
(Morone americana), and Atlantic menhaden (Brevoortia tyrannus). In a study conducted at
Peck Beach, 178 species of saltwater fishes were recorded (Appendix B — Table 2). Of these,
156 were from the nearshore waters. Of the 124 species recorded in Great Egg Harbor Inlet, 28
are found in large number in offshore waters. Eighty-seven species were found in the near shore
ocean, bay and inlets adjacent to Peck Beach. Of these, 46 were located in the near shore waters.
Sixty-two species were identified in Great Egg Harbor Inlet. Many species inhabit estuaries
year-round; however, a large number of species only use estuaries for specific parts of their life
history. Most of these latter species fall into four general categories: 1) diadromous species,
which use estuaries as migration corridors, and in some instances, nursery areas; 2) species that
use estuaries for spawning, often at specific salinities; 3) species that spawn in marine waters
near the mouths of estuaries and depend on tidal and wind-driven currents to carry eggs, larvae,
or early juveniles into estuarine nursery areas; and 4) species that enter estuaries during certain
times of the year to feed on abundant prey and/or utilize preferred habitats.

A comprehensive survey of finfish in the nearby Hereford Inlet Estuary was conducted
by Lehigh University from June 1973 through December 1977. A total of 105 species of finfish
were identified. Among the most frequent year-round residents were the Atlantic silverside
(Menidia menidia), bay anchovy (Anchoa mitchilli), mummichog (F. heteroclitus), sheepshead
minnow (Cyprinodon variegatus), winter flounder, windowpane (Scophthalmus aquosus), and
tidewater silverside (Menidia peninsulae). Spring migrant species included the spot, black sea
bass, white mullet (Mugil curema), and summer flounder.

The estuarine marsh complex is an important nursery area for coastal New Jersey
fisheries. Larval and/or juvenile individuals were present for 90 of the 105 species collected in
the nearby Hereford Inlet Estuary survey. The protection afforded by the relatively calm waters,
added protection from offshore predators and abundant food sources enhance this habitat for
early life stages. At least 28 of the 105 species reproduced in the area while the majority of the
most commercially valuable species spawned in the adjacent coastal waters.
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Man-made structures within the study area such as groins and jetties add more habitat
diversity within the study area for finfish. Juvenile and larval finfish such as black sea bass
(Centropristis striata), summer flounder (Paralichthys dentatus), winter flounder
(Pseudoharengus dentatus) and striped bass (Morone saxatilis) utilize these areas for feeding,
protection from predators, and nursery habitat.

Recreational fishing in southern New Jersey consists of scup (Stenotomus chrysops),
black sea bass (Centropristis striata), summer flounder (Paralichtys dentatus), weakfish
(Cynoscion regalis), bluefish (Pomatomus saltatrix), red hake (Urophycis chuss), white hake
(Urophycis tenuis), silver hake (Merluccius bilinearis), Atlantic mackerel (Scomber scombrus),
chub mackerel (S. japonicus), Atlantic cod (Gadus morhua), northern kingfish (Menticirrhus
saxatilis), and tautog (Tautoga onitiss). Northern puffer (Sphaeroides maculatus), spot
(Leiostomus xanthurus), red drum (Sciaenops ocellatus), pollock (Pollachius virens), and
Atlantic bonito (Sarda sarda) may also be taken occasionally.

Commercially important species include menhaden (Brevoortia tyrannus), winter
flounder, weakfish, bluefish, scup, mackerel, silver hake, red hake, yellow flounder, black sea
bass, butterfish (Perpilus triacanthus), and shad (Alosa mediocris). Harvesting is accomplished
by use of purse seines, otter trawls, pots, and gill nets.

2.3.11.2 Shellfish

Extensive shellfish beds, which fluctuate in quality and productivity are found in the back
bays and shallow ocean waters of the study area. Atlantic surfclams (Spisula solidissima), hard
clams (Mercenaria mercenaria), blue mussels (Mytilus edulis) and blue crabs (Callinectes
sapidus) are common commercial and recreational shellfish within the coastal waters of the
study area. Surfclams are the largest bivalve community found off the Atlantic coast from the
Gulf of Saint Lawrence, Canada to North Carolina. The blue crab and the hard clam are two of
the most important invertebrates of recreational and commercial value along the New Jersey
Coast, and are common in backbays and inlets.

The surfclam has a wide distribution and abundance within the mid-Atlantic Region
(Figure 2.3.11-1). Surfclams most commonly inhabit substrates composed of medium to coarse
sand and gravel in turbulent marine waters just beyond the breaker zone (Fay et al., 1983; Ropes,
1980). The abundance of adults varies from loose, evenly distributed aggregations to patchy,
dense aggregations in the substrate (Fay et al., 1983). Surfclams may reach sexual maturity their
first year, with the entire population being sexually mature during their second year. Spawning
may occur twice annually from mid-July to early August and from mid-October to early
November. The surfclam fishery supports the largest molluscan fishery in New Jersey,
accounting for, by weight, 67% of the State's total molluscan commercial landing in 1999. This
catch represents over 84% of the total Mid-Atlantic and New England area catch for 1999, with a
value of over 21 million dollars. Recently, surfclam stocks have been increasing in Cape May
County Waters. Surfclam resources in Cape May County (ie. below Great Egg Harbor Inlet)
have contributed 14.4% to the total harvest in the 1999-2000 season, and had been as high as
24.8% in the 1998-1999 season. In 1999, this region contributed 24.8% of the total New Jersey
estimated standing stock of surfclam (NJDEP letter from L.Schmidt, dated 6/28/01). The
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NJDEP has established surfclam conservation zones along the NJ coast, which prohibits harvest
in these areas. However, there are no areas identified within the study area (NJDEP, 1996). The
NJDEP has recently noted that based on data collected during the NJDEP surfclam inventory
surveys of 1996 and 1997, surfclam stocks within this region are improving (NJDEP letter dated
4/23/98).

For the feasibility study, several potential sand borrow areas were investigated for
juvenile and commercial adult surfclam stocks. Scott and Bruce (1999) and Scott and Wirth
(2000) found that the density of juvenile surfclams within Areas L1, M3, O1, L3, M8 and
Corson Inlet were within the ranges and intermediate of densities of other borrow area studies
(Brigantine and Long Beach Island) along the New Jersey Coast. A commercial surfclam survey
was also performed by Scott and Bruce (1999) and Scott and Wirth (2000). Commercial
densities were estimated by the number of tows and the areas of coverage of the tows (Table
2.3.11-1).

Area L1 east and L3, the largest of the sites that were investigated, also had the largest
surfclam stocks with an estimate of 1.37 million and 2.17 million commercial clams,
respectively. The Corson Inlet Area had the highest density of surfclams estimated at 3.06
bushels per five-minute tow. The Corson Inlet Area also had the third highest estimated stock of
1.13 million commercial clams over the smallest area (81.7 ha). Areas L1-east and L3 had the
next highest densities of 1.99 and 1.12 bushels per five-minute tow, respectively. Areas M3 and
O1 had significantly lower densities with 0.01 and 0.47 bushels per five-minute tow,
respectively. Scott and Bruce (1999) and Scott and Wirth (2000) noted that the average numbers
of bushels per dredge tow was less for these sites when compared with other regional studies
conducted by NJDEP along the New Jersey Coast. The mean number of bushels per five-minute
tow for C1 (Corson Inlet Ebb Shoal Area) (3.06), which had the greatest mean number of
bushels collected per five-minute tow among all of the sites, was approximately 56% less than
the calculated mean value of 7.04 bushels per five-minute tow for nearby NJDEP sample stations
16-25, which are scattered around the vicinity of all of the borrow sites (NJDEP, 1997b).
However, the wide ranges in surfclam densities in some of the sites suggest that the large
densities demonstrate “patchiness” in their distribution within these sites.
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Figure 2.3-3 Distribution of Mid-Atlantic Surfclams within the Mid-Atlantic Bight (Fay et
al. 1983).
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Table 2.3.11-1 Summary of Adult Surfclam Stocks of Potential Borrow Areas (from
Scott and Bruce, 1999, and Scott and Wirth, 2000 )

Borrow Areain Mean # of Mean # of Mean Area Estimated Total Estimated
Area hectares (ha) | Juvenile CommercialD | CommercialC | Dredged per | Commercial Surfclam Stock
or acres (ac) Surfclam redge Tows lams/Tow Tow Surfclam Densities
Densities (Mean #bushels/5-
From Benthic minute tow) (Range
Grabs (#/M?) is in parenthesis
Lleast | 449 ha 46.8 22 154 624.7m? | 1.99 1,370,000
1109.75 ac 6725 ft? (0.02 - 18.82)
M3 237.60 ha 129.0 11 0.45 264.1 m? 0.01 10,000
587.13 ac 2842 ft2 | (0.0-0.03)
o1 122.3 ha 72.0 7 46 298.1m* | 0.47 160,000
302.24 ac 3209 ft2 | (0.0-1.26)
L1- 326.6 ha 40.9 15 46 446.8 m? 0.73 344,660
West 807 ac 4810 ft? (0.0-3.8)
L3 843.8 ha 19.9 43 69 327.6m? | 1.12 2,172,375
2,085 ac 3526 ft? | (0.0 -10.7)
M8 342.8 ha 22.7 17 62 332.7 m? 1.03 679,161
847 ac 3581 ft? (0.0 -5.5)
C1 81.7 ha 5.68 4 327 226.8m” | 3.06 1,131,809
(Corson | 202 ac 24411 | (1.0-6.3)
Inlet
Ebb
Shoal)

The hard clam is the most economically important shellfish of the back bays, supporting
both commercial and recreational fisheries (N.J. Bureau of Fisheries, 1979). Although data on
exact locations and densities of adult hard clams within the study area is limited, they are known
to be found in the intertidal and subtidal zones of bays and lower estuaries.

In addition to supporting some of the best hard clam resources in the State, the bays in
the project area also support other species of shellfish. American oysters (Crassostrea virginica)
are not usually present in commercially harvestable densities, but can be found throughout the
project area. Soft clams (Mya arenaria) and blue mussels are primarily harvested for recreation,
but occasionally commercial densities are present. Blue crabs are an important species in the
backbay estuaries. Of all New Jersey's marine fish and shellfish, more effort is expended in
catching the blue crab than any other single species. Surveys indicate that three-quarters of the
state's saltwater fishermen go crabbing and that crabbing accounts for roughly 30 percent of all
marine fishing activity (NJDEP, 1998).

As described in the water quality section, there are three primary areas identified as
prohibited from shellfish harvesting along the ocean coast within the study area. These areas are
along the beaches of northern Ocean City, a large area between 34" St. and the Angler’s Pier
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near Corson’s Inlet State Park and an area extending from Townsends Inlet to Stone Harbor. In
prohibited areas, the waters are condemned for the harvest of oysters, clams, and mussels
because of the potential for human pathogens and toxins.

2.3.11.3 Prime Fishing Areas

Several locations within the study area such as the “Sea Isle Lump” (part of Borrow Area
L2) and “Sea Isle Shoal” are classified as Prime Fishing Areas (NJAC 7:7E-3.4) by NJDEP
(Figure 2.3.11-2). Prime Fishing Areas include tidal water areas and water’s edge areas, which
have a demonstrable history of supporting a significant local quantity of recreational or
commercial fishing activity. These areas were delineated by Long and Figley (1984) in a
publication titled “New Jersey’s Recreational and Commercial Ocean Fishing Grounds”. Other
fish habitats of value, within the study area include artificial reefs, wreck sites, groins and jetties.
An artificial reef composed of tires is located approximately 7.3 kilometers (4 nautical miles)
offshore from Corson Inlet, and is approximately 0.7 kilometers (0.38 nautical miles) southeast
of borrow area M8.

2.3.11.4 Essential Fish Habitat

Under provisions of the reauthorized Magnuson-Stevens Fishery Conservation and
Management Act of 1996, the entire study area including the borrow areas, nearshore and
intertidal areas were designated as Essential Fish Habitat (EFH) for species with Fishery
Management Plans (FMP’s), and their important prey species. The National Marine Fisheries
Service has identified EFH within 10 minute X 10 minute squares (Figure 2.3.11-2). The study
area contains EFH for various life stages for 26 species of managed fish and shellfish. Table
2.3.11-2 presents the managed species and their life stage that EFH is identified for within the 10
x 10 minute squares (#52, 53, 63, and 64) that cover the study area. These squares are within the
seawater biosalinity zone (NOAA, 1999). The habitat requirements for identified EFH species
and their representative life stages are provided in Table 2.3.11-3.

A review of EFH designations and the corresponding 10 x 10 minute squares, which
encompasses numbers 52, 53, and 63 contain areas designated as “Habitat Areas of Particular
Concern” (HAPC) for the sandbar shark. HAPC are areas of EFH that are judged to be
particularly important to the long-term productivity of populations of one or more managed
species, or to be particularly vulnerable to degradation (NOAA, 1999). Although not formally
listed as a HAPC, offshore shoal areas, also called “lumps” are sandy areas in the offshore zone
that are generally 10 meters (30 feet) or less in depth surrounded by deeper, flatter areas. These
areas are believed to attract higher numbers of finfish species and are frequently targeted by
recreational fishermen. It is believed that these lumps provide some bottom structure as well as
a hydrodynamic environment attractive to resident or migratory fish and/or their prey.
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Sand Borrow Areass.

Table 2.3.11-2 Summary of Species with EFH Designation in the 10 Min. X 10 Min.
Squares of 52, 53, 63 and 64 (NOAA, 1999)
Managed Species Eggs Larvae Juveniles Adults
Atlantic cod (Gadus morhua) 52, 53, 63, 64
Whiting (Merluccius bilinearis) 63 63 63
Red hake (Urophycis chuss) 52, 53,63, 52,53, 63, 64 52,53, 63, 64
64
Winter flounder (Pleuronectes americanus) 53, 63 53, 63 53, 63 53, 63
Windowpane flounder (Scopthalmus aquosus) 52, 53, 63, 52,53, 63, 64 52,53, 63, 64 52,53, 63, 64
64
Atlantic sea herring (Clupea harengus) 52, 53, 64 52, 53, 63, 64
Monkfish (Lophius americanus) 52, 53, 63, 52,53, 63, 64
64
Bluefish (Pomatomus saltatrix) 52, 53, 63, 64 52, 53, 63, 64
Long finned squid (Loligo pealei) n/a n/a 64
Short finned squid (Illex ilecebrosus) n/a n/a
Atlantic butterfish (Peprilus tricanthus) 52,53, 63
Summer flounder (Paralicthys dentatus) 52,53, 63 52, 53, 63, 64 52, 53, 63, 64
Scup (Stenotomus chrysops) n/a n/a 52, 53, 63, 64 52, 53, 63, 64
Black sea bass (Centropristus striata) n/a 52,53, 63, 64 52,53, 63, 64
Surfclam (Spisula solidissima) n/a n/a 52,53, 64 52,53, 64
Ocean quahog (Artica islandica) n/a n/a
Spiny dogfish (Squalus acanthias) n/a n/a
King mackerel (Scomberomorus cavalla) 52,53, 63, 52,53, 63, 64 52,53, 63, 64 52,53, 63, 64
64
Spanish mackerel (Scomberomorus maculatus) 52,53, 63, 52,53, 63, 64 52,53, 63, 64 52,53, 63, 64
64
Cobia (Rachycentron canadum) 52,53, 63, 52,53, 63, 64 52,53, 63, 64 52,53, 63, 64
64
Sand tiger shark (Odontaspis taurus) 52,53, 63, 64 52, 63, 64
Atlantic angel shark (Squatina dumerili) 63,64 63,64 63,64
Dusky shark (Charcharinus obscurus) 52, 53, 63, 64
Sandbar shark (Charcharinus plumbeus) HAPC (52,53, | HAPC (52, 53, 63) HAPC (52,
63) , 64 , 64 53, 63) , 64
Tiger shark (Galeocerdo cuvieri) 53, 63, 64
Atl. Sharpnose shark (Rhizopriondon terraenovae) 63

5 Area O1 was eliminated from consideration for geotechical reasons and areas L2 and M3 due

to habitat concerns expressed by NJDEP
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Table 2.3.11-3

Habitat Utilization of Identified EFH Species and their Summary of

Species with EFH Designation in the 10 Min. X 10 Min. Squares of 52, 53, 63 and 64

(NOAA, 1999)

Managed Species

Eggs

Larvae

Juveniles

Adults

Atlantic cod (Gadus morhua)
(Fahay, 1998)

Habitat: Bottom
(rocks, pebbles, or
gravel) winter for
Mid-Atlantic
Prey: shellfish,
crabs, and other
crustaceans
(amphipods) and
polychaetes, squid
and fish (capelin
redfish, herring,
plaice, haddock).

Whiting (Merluccius bilinearis)
(Morse et al. 1998)

Habitat: Pelagic
continental shelf
waters in preferred
depths from 50-
150 m.

Habitat: Pelagic
continental shelf
waters in preferred
depths from 50-
130 m. (Morse et
al. 1998)

Habitat: Bottom
(silt-sand)
nearshore waters
in preferred depths
from 150-270 min
spring and 25-75
min fall.

Prey: fish,
crustaceans
(euphasids,
shrimp), and
squids (Morse et
al. 1998)

Winter flounder (Pseudopleuronectes
americanus)

(NOAA, 1999); Pereira et al, 1998;
McClane, 1978)

Habitat: Mud to
sand or gravel;
from Jan to May
with peak from
Mar to April in 0.3
to 4.5 meters
inshore; 90 meters
or less on Georges
Bank. 10 to 32 ppt
salinity.

Habitat:
Planktonic, then
bottom oriented in
fine sand or
gravel, 1to 4.5 m
inshore. 3,2 to 30
ppt. salinity.
Prey:nauplii,
harpacticoids,
calanoids,
polychaetes,
invertebrate eggs,
phytoplankton.

Habitat: Shallow
water. Winter in
estuaries and outer
continental shelf.
Equally abundant
on mud or sand
shell.

Prey: copepods,
harpacticoids,
amphipods,
polychaetes

Habitat: 1-30 m
inshore; less than
100m offshore;
mud, sand, cobble,
rocks, boulders.
Prey: omnivorous,
polychaetes and
crustaceans.

Red hake (Urophycis chuss)
(Steimle et al. 1998)

Habitat: Surface
waters, May —
Nov.

Habitat: Surface
waters, May —Dec.
Abundant in mid-
and outer
continental shelf
of Mid-Atl. Bight.
Prey: copepods
and other
microcrustaceans
under floating
eelgrass or algae.

Habitat: Pelagic
at 25-30 mm and
bottom at 35-40
mm. Young
inhabit
depressions on
open seabed.
Older juveniles
inhabit shelter
provided by shells
and shell
fragments.

Prey: small
benthic and
pelagic
crustaceans
(decapod shrimp,
crabs, mysids,
euphasiids, and
amphipods) and
polychaetes).

Windowpane flounder (Scopthalmus

Habitat: Surface

Habitat: Initially

Habitat: Bottom

Habitat: Bottom
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Managed Species

Eggs

Larvae

Juveniles

Adults

aguosus)
(Chang, 1998)

waters <70 m,
Feb-July; Sept-
Nov.

in pelagic waters,
then bottom
<70m,. May-July
and Oct-Nov.
Prey: copepods
and other
zooplankton

(fine sands) 5-
125m in depth, in
nearshore bays
and estuaries less
than 75 m

Prey: small
crustaceans
(mysids and
decapod shrimp)
polychaetes and
various fish larvae

(fine sands), peak
spawning in May ,
in nearshore bays
and estuaries less
than 75 m

Prey: small
crustaceans
(mysids and
decapod shrimp)
polychaetes and
various fish larvae

Atlantic sea herring (Clupea harengus)
(Reid et al., 1998)

Habitat: Pelagic
waters and bottom,
<10 Cand 15-130
m depths

Prey: zooplankton
(copepods,
decapod larvae,
cirriped larvae,
cladocerans, and
pelecypod larvae)

Habitat: Pelagic
waters and bottom
habitats;

Prey:
chaetognath,
euphausiids,
pteropods and
copepods.

Monkfish (Lophius americanus)
(Steimle et al., 1998)

Habitat: Surface
waters, Mar. —
Sept. peak in June

Habitat: Pelagic
waters in depths of
15 - 1000 m along

in upper water mid-shelf also

column of innerto | found in surf zone

mid Continental Prey:

shelf zooplankton
(copepods,
crustacean larvae,
chaetognaths)

Bluefish (Pomatomus saltatrix)

Habitat: Pelagic

Habitat: Pelagic

Pre-recruits is
pelagic waters
over the
Continental Shelf

waters of waters; found in
continental shelf Mid-Atlantic
and in Mid- estuaries April —
Atlantic estuaries Oct.
from May-Oct. Prey: squids,
Prey: squids, smaller fish
smaller fish
Long finned squid (Loligo pealei) nla Habitat: EFH for
Pre-recruits is
pelagic waters
over the
Continental Shelf
Short finned squid (Illex ilecebrosus) n/a Habitat: EFH for

Atlantic butterfish (Peprilus tricanthus)

Habitat: Pelagic
waters

Habitat: Pelagic
waters in 10 — 360
m

Habitat: Pelagic
waters

Prey: jellyfish,
crustaceans,
worms, and small
fishes

Summer flounder (Paralicthys dentatus)

Habitat: Pelagic
waters, nearshore
at depths of 10 -

Habitat:
Demersal waters
(mud and sandy

Habitat:
Demersal waters
(mud and sandy

70 m from Nov. — | substrates) substrates).

May Shallow coastal
areas in warm
months, offshore
in cold months

Scup (Stenotomus chrysops) n/a n/a Habitat: Habitat: Demersal
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Managed Species

Eggs

Larvae

Juveniles

Adults

Demersal waters

waters offshore
from Nov — April

Black sea bass (Centropristus striata) n/a Habitat: Demersal | Habitat: Demersal
waters over rough | waters over
bottom, shellfish structured habitats
and eelgrass beds, | (natural and man-
man-made made), and sand
structures in and shell areas
sandy-shelly areas

Surfclam (Spisula solidissima) n/a n/a Habitat:

Throughout
bottom sandy
substrate to 3’ in
depth from beach
zone to 60 m.
Ocean quahog (Artica islandica) n/a n/a
Spiny dogfish (Squalus acanthias) n/a n/a

King mackerel (Scomberomorus
cavalla)

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.

Prey: zooplankton
and fish eggs

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone

Prey: zoo-
plankton, shrimps,
crab larvae,
squids, herrings,
silversides, and
lances.

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone

Prey: squids,
herrings,
silversides, and
lances.

Spanish mackerel (Scomberomorus
maculatus)

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Prey: zooplankton
and fish eggs

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Prey: zoo-
plankton, shrimps,
crab larvae,
squids, herrings,
silversides, and
lances.

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Prey: squids,
herrings,
silversides, and
lances

Cobia (Rachycentron canadum)

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Prey: crabs,
shrimps, and small
fishes

Habitat: Pelagic
waters with sandy
shoals of capes
and offshore bars,
high profile rocky
bottom and barrier
island ocean-side
waters from the
surf to the shelf
break zone.
Migratory

Prey: crabs,
shrimps, and small
fishes

Sand tiger shark (Odontaspis taurus)

Habitat: Shallow

Habitat: Shallow
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Managed Species Eggs Larvae Juveniles Adults
coastal waters, coastal waters,
bottom or bottom or
demersal demersal

Prey: small fishies
(including
mackerels,
menhaden,

flounders, skates,
sea trouts, and
porgies), crabs and
squids.

Atlantic angel shark (Squatina dumerili)

Habitat: Shallow
coastal waters

Habitat: Shallow
coastal waters

Habitat: Shallow
coastal waters,
bottom (sand or
mud near reefs)

Dusky shark (Charcharinus obscurus)

Habitat: Shallow
coastal waters

Sandbar shark (Charcharinus
plumbeus)

Habitat: Shallow
coastal waters
HAPC is
identified for
pupping areas.

Habitat: Coastal
and pelagic waters
HAPC is
identified for
pupping areas.

Habitat: Shallow
coastal waters
HAPC is
identified for
pupping areas.

Scalloped hammerhead shark (Sphyrna Habitat: Shallow
lewini) coastal waters
Tiger shark (Galeocerdo cuvieri) Habitat: Shallow
coastal waters

Habitat: Shallow
coastal waters

Atl. Sharpnose shark (Rhizopriondon
terraenovae)

2.3.12 Birds

2.3.12.1 Beaches and Dunes

One hundred and twenty-nine bird species are believed to utilize dune areas at the
south end of Peck Beach Island, in the region of Corson's Inlet State Park (Appendix B. Table 1).
Forty-one species may also nest there. This remnant of a formerly widespread habitat on Peck
Beach still is intensively utilized by birds, and is a potential habitat for species that were former
inhabitants. A number of hawks, herons, shorebirds and a wide variety of terrestrial species are
expected to occur.

Abundant food in the intertidal zone provides excellent feeding conditions for
many birds. Relatively undisturbed sandy areas above the mean high tide level are utilized by
shorebirds as nest sites. The beaches throughout the study area along with any associated dunes
are nesting grounds for the Federally threatened, state endangered piping plover (Charadrius
melodus), large colonies of State threatened least tern (Sterna dougallii), common tern (Sterna
hirundo), and black skimmer (Rynchops niger), with occasional use by spotted sandpiper (Actitis
macularia) and gull-billed tern (Gelochelidon nilotica). The State’s Non-game and Endangered
Species Program monitors the occurrence of black skimmer, piping plover, and least tern within
the study area. According to recent surveys there are prime nesting areas on southern sections of
Peck Beach Island, in Corson's Inlet State Park near Corson Inlet, and at the northern extent of
Ludlam Island in Strathmere, north of Whale Beach (per. comm. Dave Jenkins, NJDEP). The
largest recorded colony of black skimmer in this area inhabit the Strathmere Natural Area at
Corson Inlet. On the outer coastal plain behind Ludlam Island, salt marsh complexes and
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patches of forest along the mainland edge support nesting and feeding activity for migrating
neotropical passerines, and other birds along the Atlantic flyway.

The following transient species may use dune and intertidal beach habitats on
Peck Beach during their spring and winter migrations: ruddy turnstone (Arenaria interpres),
northern horned lark (Octocoris alpestris), snowy owl (Nyctia sandvicensis), and brown pelican
(Pelecanus occidentalis). Several gull species also breed in the intertidal zone such as, herring
gull (Larus argentatus), great black-backed gull (Larus marinus), and laughing gull (Larus
atricilla).

Several species of gulls are common along New Jersey’s shores, and are attracted to
forage on components of the beach wrack such as carrion and plant parts. These gulls include
the laughing gull (Larus atricilla), herring gull (L. argentatus), and ring-billed gull (L.
delawarensis).

The beaches and upper dune areas may be inhabited by a number of non-marine birds
such as the savannah sparrow (Passerculus sandwichensis), song sparrow (Melospiza melodia),
mourning dove (Zenaida macroura), gray catbird (Dumetella carolinensis), northern
mockingbird (Mimus polyglottos), and brown thrasher (Toxostoma rufum). Other birds common
to the area include boat-tailed grackle (Quiscalus major), sharp-tailed sparrow (Ammodramus
caudacutus), seaside sparrow (A. maritimus), eastern kingbird (Tyrannus tyrannus), tree swallow
(Tachycineta bicolor), northern bobwhite (Colinus virginianus) and red-winged blackbird.

2.3.12.2 Back Bays

The shallow marsh habitat and dredged material disposal islands in back bay
areas provide habitat for a variety of wading birds including: cattle egret (Bubulcus ibis), great
egret (Casmerodius albus), little blue heron (Egretta caerulea), snowy egret (Egretta thula),
tricolored heron (Egretta tricolor), yellow-crowned night-heron (Nyctanassa violacea), and
black-crowned night-heron (Nycticorax nycticorax). Heron rookeries and gulleries have been
sited on marsh islands, although not as numerous as in regions immediately to the north and
south of Townsends Inlet.

Appendix B - Table 2 lists waterfowl surveyed during mid-winter 1995 and
spring 1995 by the Division of Fish, Game and Wildlife, NJDEP. The flight segments were
divided into zones. Zone 1 includes Great Egg Harbor and Peck Bay, and extends from Longport
Boulevard to Roosevelt Boulevard, and west to Route 9. Zone 2 includes Corson Sound and
Ludlam Bay, with its coastal extent between Roosevelt and Sea Isle City Boulevard. Zone 3
covers Townsends and States Sound along the backbay, and Sea Isle City Boulevard to
Townsends Inlet along the coast. To summarize the findings of this survey, bufflehead, mallard,
black duck, and brant are the most plentiful, with greater occurrences during the winter
migration.

Nesting activity by mallards (Anas platyrhynchos) and black ducks has been documented
in the study area. In New Jersey, black ducks winter primarily in tidal estuary systems where
they feed on macroinvertebrates and aquatic vegetation. Other species of waterfowl likely to
utilize back bays for wintering include: American widgeon (Anas americana); canvasback
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(Aythya valisineria); greater scaup (Aythya marila); goldeneye (Bucephala clangula); oldsquaw
(Clangula hyemalis); common merganser (Mergus merganser); and canada goose (Branta
canadensis).

Migrating birds following both the ocean coastline and the Delaware River Valley may
converge in Cape May County and use the coastal wetlands and adjoining areas for nesting
habitat. There are