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How will the shore be used ?
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What is its condition ?
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REGIONAL INVENTORY REPORTS

What can be done ?

to preserve or enhance the shore,
by using—

e Engineering techniques
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In 1968, the 90th Congress authorized this National appraisal of shore
erosion and shore protection needs. This National Shoreline Study and the
existing Federal shore protection programs recognize beach and shore
erosion as problems for all levels of government and all citizens. To satisfy
the purposes of the authorizing legislation, a family of 12 related reports has
been published. All are available to concerned individuals and organizations
in and out of government.

REGIONAL INVENTORY REPORTS (one for each of the 9
major drainage areas) assess the nature and extent of erosion;
develop conceptual plans for needed shore protection; develop
general order-of-magnitude estimates of cost for the selected shore
protection; and identify shore owners.

SHORE PROTECTION GUIDELINES describe typical erosion
control measures and present examples of shore protection
facilities, and present criteria for planning shore protection
programs.

SHORE MANAGEMENT GUIDELINES provide information to
assist decision makers to develop and implement shore manage-
ment programs.

REPORT ON THE NATIONAL SHORELINE STUDY, addressed
to the Congress, summarizes the findings of the study and
recommends priorities among serious problem areas for action to
stop erosion.
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A. INTRODUCTION

Authority. The National Shoreline Study was

authorized by Section 106 of the River and,

Harbor Act of 1968 as described in Public Law
90-483 and approved 13 August 1968. This
legislation resulted from increased concern in
shoreline erosion as a result of growing demand
for shoreland, increasing erosion and shore-
front damages, lack of progress under existing
beach erosion control law, and national sensi-
tivity to environmental problems.

Purpose and Scope. The study is an appraisal
investigation of the Atlantic, Gulf, and Pacific
Coasts of the United States and the coasts of
Puerto Rico, the Virgin Islands and the Great
Lakes, including estuaries and bays thereof.
The study will (1) determine areas where
significant shoreline erosion occurs; (2)
identify areas where erosion presents a serious
problem with respect to economic, industrial,
recreation, agricultural, navigational, demo-
graphic, ecological, and related values, thus
indicating that action to halt such erosion may
be necessary soon; (3) describe generally the
most suitable type of remedial action for
critical erosion areas; (4) provide state and
local authorities with information and recom-
mendations to assist in the creation and
implementation of state and local shoreline
erosion programs; and (5) develop guidelines
for land use regulations in coastal areas.

The results of the study are presented in
three separate reports each treating one or
more of the specific objectives previously
listed.

General. The three reports developed for the
National Shoreline Study are (1) regional
inventories, (2) shore protection guidelines and
(3) shore management guidelines. Individual
regional inventories are compiled for each
region in the United States while shore protec-
tion and shore management guidelines are
assembled on a national basis.

Some of the objectives of the National
Shoreline Study are treated to a degree in this
regional inventory report; however, a more

complete and detailed account of shore
management and shore protection guidelines is
found in the two previously mentioned
volumes written specifically for these respec-
tive purposes.

The Regional Inventory Report. Preparation
of the Regional Inventory Report for the
North Atlantic Region depended heavily on
available information. Collection and pro-
cessing of new physical data were minimized,
and the judgment of experienced personnel was
used as a major resource. The assistance of

various Federal and non-Federal government

agencies as well as civic and conservation
groups was solicited to obtain imput informa-
tion for the report. The data presented in this
report therefore are a composite of informa-
tion obtained from several sources. The report
contains inventories and statements of prob-
lems without conclusions and recommenda-
tions for specific projects or construction.

This report—the regional inventory for the
North Atlantic Region—includes information
pertaining to the shorelines located in the ten
states between the North Carolina-Virginia
state line and the Canadian border as shown on
plate 1. The study area mainly covers the outer
seacoast of the region and includes shores of
bays and estuaries such as Chesapeake Bay,
Delaware Bay, Delaware River entrance and the
large inner bays landward of the barrier
beaches where erosion is likely to be a prob-
lem.

Information on the ten-state study area has
been broken down into 33 coastal reaches
which are listed in the table of contents and
designated on plates 5 and 6. The report is
divided into two volumes, one containing the
text and another containing photographs and
plates. It is intended that this arrangement will
permit reading the text while facilitating
convenient reference to the photographs and
the plates.

Particular emphasis is placed on the physical
descriptions and shore histories of the coast-



lines in the region. The regional shoreline is
examined to determine where significant
erosion is occurring. Federal projects designed
to improve the quality of our coastal areas and
studies to determine the needs of specific
localities are described and tabulated. Con-
ceptual improvement methods for critical
erosion areas, and shore protection programs
devised by state and local governments, are
presented.

Shore areas undergoing significant erosion
and where action to halt erosion may be
justified are categorized as critical shore
erosion areas. The selection of the critical
erosion areas is largely based on qualitative
analysis and some exercise of judgment giving
careful consideration to economic, industrial,
recreational, navigational, demographic, eco-
logical and other relevant factors. If considera-
tion of these factors indicated that
management to prevent or minimize adverse
effects may be more appropriate than action to
halt erosion in certain areas undergoing signifi-
cant erosion, then those areas were categorized
non-critical.

Conceptual plans for suitable remedial
action along with approximate costs of pro-
tection are presented for areas categorized
critical shore erosion. These conceptual plans
do not consider the implications of land
ownership; they simply show the type of
protection considered suitable. There were
many areas in the region where minimal en-
gineering data were available from which to
formulate plans of shore protection and
construction cost estimates. In those cases a
gross appraisal, consistent with the purpose and
scope of the National Shoreline Study, was
made to determine suitable methods of shore
protection and to develop construction cost
estimates which represent an approximate
order of magnitude.

The remedial measures suggested in this
report for the critical shore erosion areas would
require further study to seek balance in
meeting environmental and developmental
needs. In this connection, a significant study

on the effects of engineering on coastal ecology
is being sponsored by the Corps of Engineers in
conjunction with university consultants. Their
recommendations may affect the implemen-
tation of many future shore protection
projects. A report titled ‘“Effects of Engineer-
ing Activities on Coastal Ecology’ was issued
by the Corps in September 1969 in which a
team of consultants proposes a program to
make an overall analysis of the problem,
identify research and special studies which will
be required, and conduct or advise on such
studies.

Shoreline erosion in the North Atlantic
Region is due to both natural and man-made
effects. The principal factors in shoreline
erosion are damage by hurricanes and other
storms, shoreline construction affecting beach
processes, and the lack of a natural dependable
supply of beach nourishment material to keep
the shore in a stable condition. Erosion prob-
lems are many and varied in the region because
the shoreline itself varies from rocky bluffs in
the north to large expanses of low, sandy
beaches from Southern New England to
Virginia. Of some 8,600 total miles of shoreline
considered in this report, about 1,100 miles
(13 percent) are categorized critical erosion
areas. Natural littoral processes are generally
adding little material to the shorefront, and
loss by erosion is essentially. permanent.

Technology is available to counter erosion
and protect the shoreline; however, the proper
solution must be matched with local con-
ditions. Methods that have been developed and
practiced for protection of the coastline are of
two general types: (1) Restoration of beaches
by initial sand fill and stabilization by sub-
sequent periodic placement of sand to increase
the available rate of supply of sand. This may
include sand bypassing across inlets to nourish
the downdrift shores. There is a critical need to
conserve—or acquire—sand for beach nourish-
ment by practical means. (2) Structures to
protect against wave action and currents to
reduce the energy reaching erodible material
and to control shifting due to littoral forces



(e.g., groins, bulkheads, seawalls, revetments,
and breakwaters).

Under existing Federal laws, beach erosion
control projects constructed with Federal
assistance are limited to shores in public
ownership or public use, unless the erosion
damage is attributable to Federal navigation
works. Privately owned shores, not in public
use, can be protected by such projects only if
the protection is incidental to, or necessary for,
the protection of public property. Addi-
tionally, Public Law 99, 84th Congress,
authorizes the Corps of Engineers to act in
flood and coastal storm emergencies to protect,
repair, and restore Federally authorized hurri-
cane and shore structures. Information on
assistance by the Corps of Engineers in shore
protection is given in a pamphlet titled “Shore
Protection Program” issued by the Office,
Chief of Engineers in June 1971. Assistance
programs provided by the States in the North
Atlantic Region are summarized in table 2 at
the end of this Inventory Report. Progress has
been slow under present Federal and State
policies.

Recreation is the largest scale use of the
region’s coastline. Of some 6,000 miles
(excluding about 2,600 miles of undeveloped
coast) over 3,600 miles, or 60 percent, are
devoted to public and private recreational uses.
Shoreline recreation in the region is particu-
larly important because of the concentration of
population in the area which nearly coincides
with the northeast ‘“Megalopolis.” Public access
to the shorefront and the provision of recrea-
tion-related facilities seem to be priority
problems for the future, and will require
imaginative thinking and renovation of existing
laws, policies, and administrative organization
and practices to provide the kind of institu-
tional structure that will be responsive to these
problems.

Ownership of the region’s shore is pre-
dominantly private, totalling almost 7,200
miles. Non-Federal publicly-owned shore is
around 10 percent of the total coastline. Most
of the Federal ownership is represented by

Arcadia National Park in Maine, Cape Cod
National Seashore in Massachusetts, Fire Island
National Seashore in New York, Assateague
Island National Seashore in Maryland and
Virginia and a number of wildlife refuges, all
administered by the U.S. Department of the
Interior. Under consideration is a proposal to
establish a National Recreation Area at the
gateway to New York Harbor.

A shoreline classification summary con-
taining information on physical characteristics,
historical shore changes, shore ownership and
shore use is presented in table one at the end of
the report.

Coordination. The Division Engineer, North
Atlantic Division, Corps of Engineers had the
responsibility for managing and coordinating
the preparation of this Regional Inventory
Report. The following Corps offices played an
important supporting role in developing input
data for the report covering the coast within
the area of their jurisdiction: New England
Division, New York District, Philadelphia
District, Baltimore District and Norfolk
District. The staff of the Norfolk District
provided invaluable assistance in assembling
and consolidating the data provided by the
other Corps offices, and arranging for the
printing of the report.

Copies of a draft of the Regional Inventory
Report were furnished to each State in the
region for review. The comments and sugges-
tions received were carefully considered in
revising the draft and preparing the final
report.

The cooperation of numerous local, State
and Federal agencies is acknowledged.

The Federal agencies involved are: National
Park Service, Fish and Wildlife Service, Depart-
ment of Agriculture, Soil Conservation Service,
National Ocean Survey, Bureau of Outdoor
Recreation, Department of Housing and Urban
Development.

The state and local agencies involved are:
Southeastern Virginia Regional Planning
Commission; Division of State Planning and



Community Affairs, Virginia; Virginia Institute
of Marine Science; Board of Supervisors (all
coastal counties in Virginia); Maryland Geo-
logical Survey; Delaware State Planning Office;
New Jersey Department of Conservation and
Economic Development; New Jersey State
Department of Environmental Protection; New
York State Department of Environmental
Conservation; New York State Office of Plan-
ning Coordination; Nassau-Suffolk Regional

Planning Board, New York; Westchester
County Planning Board, New York; Depart-
ment of Parks, City of New York; State Water
Resources Commission, Connecticut; State De-
partment of Natural Resources, Rhode Island;
State Department of Natural Resources, Massa-
chusetts; State Department of Resources and
Economic Development, New Hampshire; State
Planning Office, Maine.
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B. DESCRIPTION OF COASTAL AREAS

1. VIRGINIA-CAROLINA LINE
TO ISLE OF WIGHT COUNTY LINE

Physical Chracteristics. The Atlantic Ocean,
Chesapeake Bay, and Hampton Roads frontage
of this reach encompasses 70 miles of diversi-
fied shoreline of which 52 miles are sandy, 4
miles marshy, and 14 miles developed to the
waters edge. The reach is shown on plates 5
and 7. Moving northward from the North
Carolina state line, a narrow undeveloped
barrier strip of land with a sandy beach facing
the Atlantic Ocean on one side and several
picturesque bays on the other extends a dis-
tance of 9 miles before approaching the rapidly
developing resort area of Sandbridge Beach.
This relatively undisturbed zone varies in width
from .25 mile to 1.5 miles and is frequently
breached by both sound and ocean waters
during storm periods. Access to this area is
limited to vehicles capable of traveling on sand
since no paved roads exist.

North of Sandbridge to Rudee Inlet, a
distance of 4.4 miles, the beach narrows and is
separated from the mainland by low dunes.
Beach grasses have been planted along sections
of this reach in an attempt to stabilize the ever
shifting sands.

From Rudee Inlet to Cape Henry, a distance
of 7 miles, a flat unstable sandy beach 100 to
200 feet wide and averaging 5 feet mean sea
level in elevation is visited annually by more
tourists than any resort beach in Virginia.
Photographs V-1 and V-2 show this area. The
3.3 miles of shoreline between 49th Street and
Rudee Inlet are devoid of dunes while the 3.8
miles between Cape Henry and 49th Street are
characterized by an irregular dune line. The
21-mile strip of beach from Cape Henry to just
inside Willoughby Spit fronts the Chesapeake
Bay and is characterized by an irregular dune
line with a beach width varying from 100 to
125 feet at an average elevation of about 5 feet
mean sea level. The dune elevation is generally
about 12 feet mean sea level. Segments of this

reach near the western tip have, of necessity,
been stabilized with timber groins.

The remaining stretch of shoreline in this
reach, facing Hampton Roads and Willoughby
Bay, extends a distance of 21 miles before
reaching the Isle of Wight County line. This
strip is essentially developed to the waters edge
and shows no significant beach area.

There are three tidal inlets along the shoreline
in this reach. They are Little Creek, Lynn-
haven, and Rudee Inlet. Little Creek and
Rudee Inlets are structurally stabilized.

Shore Ownership. Between Sandbridge Beach
and the North Carolina state line, the 12 miles
of beach are divided among Federal, public,
and private interests. Sandbridge Beach, a reach
of 3 miles, is publicly owned. The 4.4-mile
segment from Rudee Inlet to Sandbridge Beach
is largely occupied by the U.S. Anti-Air
Warfare Training Center at Dam Neck. A
segment of publicly owned beach does, how-
ever, exist immediately south of Rudee Inlet.

The 3.3 miles of beach between 49th Street
and Rudee Inlet are publicly owned and
constitute the most significant ocean front area
of Virginia Beach in terms of mass recreational
use and commercial development.

The 2.7-mile segment between 49th Street
and 89th Street, known as North Virginia
Beach, is centered about 3 miles south of Cape
Henry and is publicly owned. The U.S. Army’s
Fort Story extends along the Atlantic Ocean
for a distance of about 1.1 miles from 89th
Street to a point opposite Cape Henry Light-
house which is the south point of Chesapeake
Bay.

The 21-mile stretch of shoreline from Cape
Henry to just inside Willoughby Spit encom-
passes two military reservations, Little Creek
Amphibious Base and Fort Story; the Seashore
State Park, and the resort beach of Ocean
View. Of the shoreline composing Ocean View,
4 miles are owned privately and 5 miles
publicly.



Of the remaining shoreline, 12 miles are
Federally owned, 3 miles are publicly owned
and 6 miles privately owned.

Of the total shore length of 70 miles, 25
miles are Federally owned, 28 publicly owned,
and 17 privately owned. Shore ownership is
shown on plate 8.

Shore Use and Development. The shoreline
south of Sandbridge is generally undeveloped
and publicly used for recreation. The Back Bay
Wildlife Refuge and the Little Island Municipal
Park are located in this reach.

Sandbridge Beach is privately used for
recreational purposes and developed for
summer residence. North of Sandbridge to
Rudee Inlet, development is primarily military,
the U.S. Anti-Air Warfare Training Center
being found here. The stretch of shore north of
Rudee Inlet to Fort Story is publicly used for
recreational purposes. In 1970, the annual
visitation at the Virginia Beach resort areas was
4,320,000 persons. Development is residential
and commercial.

The 21-mile strip of beach from Cape Henry
to just inside Willoughby Spit is used ex-
tensively for public and private recreation.
Several miles of non-recreational shoreline are
devoted to the Little Creek Amphibious Base.

From the U.S. Naval Station to the Isle of
Wight County line, the shore is essentially
privately used and developed. Residential
development accounts for approximately 3
miles of shore, military and industrial develop-
ment for 16 miles of shore and 2 miles remain
undeveloped.

Of the entire reach, 21 miles are Federally
developed, 18 miles are privately developed, 18
publicly developed, and 13 undeveloped. Shore
use and development are shown on plate 8.

Future Development. Summer residential
development south of Sandbridge is expected
to continue. Some additional development as
parks and conservation areas is likely.

Littoral Drift. A nodal point dividing two
littoral drift cells is believed to exist along the

Atlantic shoreline in this reach. Observations
indicate that south of False Cape, an area
approximately 25 miles south of Cape Henry,
the drift is southerly. North of False Cape, the
drift has a net northerly component. The rate
and volume of drift in this zone is relatively
large. Drift west of Cape Henry to Willoughby
Spit is westerly. Rates in this zone are
moderate to small. No information on drift
west of Willoughby is available.

2. ISLE OF WIGHT COUNTY LINE
TO NEW KENT COUNTY LINE, VIRGINIA

Physical Characteristics. The Hampton Roads,
Chesapeake Bay, James River, and York River
frontage of this reach encompasses approxi-
mately 179 miles of shoreline and is shown on
plates 5, 7, and 9. The counties of Surry, Isle
of Wight, James City and York and the cities of
Hampton and Newport News are located in this
reach.

Moving west along the banks of the Isle of
Wight and Surry counties, bluffs ranging from
5 to 60 feet in height as well as large expanses
of marshland border the James River. Narrow
beach zones, interspersed along this strip, total
only 5.5 miles.

Crossing the James and following the river
east along James City County, Newport News,
and Hampton, the shoreline varies from inac-
cessible marshland to heavily developed
frontage.

The 22 miles of shoreline in James City
County facing the James River are almost
totally inaccessible. There are no beach zones
and marshland accounts for approximately
75% of the coastal frontage.

The 33 miles of Newport News shoreline are
fairly linear in outline, include 16 miles of
marshland, and have several man-made beaches.
The banks are characteristically vertical varying
in height from 5 feet to 25 feet. Photograph
V-6 shows a beach area along the Newport
News shoreline.

Hampton, with 21 miles of coastal land
facing the Chesapeake Bay, Hampton Roads,



and several rivers, exhibits reaches of marsh,
sandy beach, and fully developed shoreline.

York County shoreline, 29 miles in length,
faces the Chesapeake Bay and York River and
is very irregular, being incised with numerous
small waterways and channels. No natural
beaches are found along the shores. Practically
this entire length is bordered with tidal flats
and marshland.

The northern shoreline of James City
County fronting the York River totals 8 miles
and is similar to the counties along the James
River shoreline. Being composed mostly of
marshland and tidal flats, the area is relatively
inaccessible. It also lacks adequate highways.

Shore Ownership. The majority of the shore-
line in this reach is privately owned. Tracts of
Federal and public land do, however, exist.
These include Tylers Beach in the Isle of Wight
County, the State Waterfowl Refuge at Hog
Island, and Chippokes State Park in Surry
County, Camp Wallace Military Reservation
and the Colonial National Historical Park and
Parkway, Camp Peary Naval Reservation, and
York River State Park in James City County,
Fort Eustis in the City of Newport News,
Buckroe Beach in Hampton, and Plum Tree
bombing range in York County. Of the total
shoreline in this reach, ownership is about 39
miles Federal, 30 miles public, and 110 miles
private as shown on plates 8 and 10.

Shore Use and Development. The southern
shoreline of the James River remains mostly in
.its natural state, being undeveloped and gen-
erally inaccessible,

Isle of Wight County, Burwells Bay, Mogarts
Beach and Goodwin Point have small clusters
of privately owned beach homes, but aside
from these regions the rest of the shoreline is
uninhabited.

In Surry County the 2 miles of shoreline at
Chippokes State Park (Cobham Bay) are used
for public recreation. At Cobham Wharf, Scot-
land, Pleasant Point and 1 mile north and south
of Sunken Meadow Point, there are small
groups of private houses and summer cottages,

these areas having the only limited beach zones
in the county. The remaining 21 miles are
undeveloped.

The northern shoreline of the James River
shows more diversity in shore use. The City of
Hampton shoreline alone, facing the Chesa-
peake Bay, has an uninhabited beach zone in
its northern region; a residential zone at
Buckroe Beach; and a military reservation
along its southern frontage.

The Hampton Roads-James River shoreline,
including Mulberry Island (Fort Eustis), is
highly developed. This region includes the
Newport News Shipbuilding and Dry Dock
Company, as well as many other industries and
residential homes.

Mulberry Island is a military reservation, its
shoreline consisting mostly of marshland.

The only beaches in Newport News are
man-made and generally very small in size.

James City County shoreline is undeveloped
and generally inaccessible. There is a large
beach by the ferry landing.

The York County shoreline is generally
undeveloped except for military installations
and a national parkway. There is a public beach
at Yorktown. Shore use and development are
shown on plates 8 and 10.

Future Development. Private devélopment of
the shores in this reach is expected to continue
with residential developments experiencing the
largest increases. Industrial development is
expected to be largely confined to the Hamp-
ton-Newport News areas. No increase in public
beaches or facilities is foreseen.

Littoral Drift. Littoral drift in the Chesapeake
Bay is generally southerly. The rate of trans-
port is low to moderate depending upon wave
environment. Net drift in the rivers generally
moves in the direction of Chesapeake Bay.

3. GLOUCESTER COUNTY LINE TO
KING GEORGE COUNTY LINE, VIRGINIA

Physical Characteristics. The York River,
Mobjack Bay, Chesapeake Bay, Rappahannock



River, and Potomac River frontage of this
reach totals approximately 380 miles and is
shown on plates 5, 9 and 11. The counties of
Gloucester, Mathews, Lancaster, Middlesex,
Northumberland, and Westmoreland have
shorelines in this reach. Of the total shoreline
length, about 110 miles are sandy, 250 miles
are marshy, and 20 miles developed to the
waters edge. Tangier Island with 5 miles of
marshy shoreline, and located in the Chesa-
peake Bay, is also included in this section.

The York River shoreline is characterized by
marshland extending almost its entire length.
Small, widely separated clusters of private,
residential homes and summer cottages are
common near the mouth of the river. The
Mobjack and Chesapeake Bay shorelines of
Gloucester and Mathews Counties are very
irregular in outline, being incised by the
Severn, Ware, North, East, and Piankatank
Rivers, as well as dozens of lesser rivers and
streams. This area is characterized by extensive
marshland throughout and -totals approxi-
mately 100 miles of shoreline.

The Rappahannock River, Chesapeake Bay,
and Potomac River frontage found in Lan-
caster, Richmond, Essex, Middlesex, North-
umberland and Westmoreland Counties
encompasses 262 miles of shoreline.

Moving along the Rappahannock River
through Middlesex, Essex, Richmond, and
Lancaster Counties, there are 161 miles of
shoreline which include approximately 65
miles of marshland, 29 miles of wooded shore,
46 miles of clear beach, 14 miles of developed
waterfront property, and 2 miles of sandy
beach.

The Northumberland and Westmoreland
County frontage on the Potomac River is 63
miles, including 10 miles of marshland, 2 miles
of wooded shore, 36 miles of clear beach, and
16 miles of developed property. Colonial
Beach, a recreational beach approximately one
mile south of King George, Westmoreland
County line, is found in this reach.

Shore Ownership. The majority of shoreline in

this reach is privately owned. Tracts of Federal
and public land do, however, exist. Shore
ownership is shown on plates 10 and 12.

Shore Use and Development. The majority of
the shoreline is either inaccessible or unde-
veloped. Residential development does, how-
ever, exist to a limited extent. Few public
beaches are found along this reach, with
Colonial Beach on the western bank of the
Potomac being the most popular. Shore use
and development are shown on plates 10 and
12.

Future Development. The shoreline in this
reach will continue to develop residentially. No
industrial development is foreseen.

Littoral Drift. Littoral drift in the Chesapeake
Bay is generally southerly. The rate of trans-
port is low to moderate depending upon wave
environment. Net drift in the rivers generally
moves toward Chesapeake Bay.

4. EASTERN SHORE AND
BARRIER ISLANDS OF VIRGINIA

Physical Characteristics. The Atlantic Ocean,
Chesapeake Bay, and interior bay frontage of
this reach encompasses 109 miles of sandy
shoreline and 255 miles of marshy shoreline,
and includes the counties of Accomack and
Northampton. This reach is shown on plates 5
and 11.

Moving southward from the Maryland state
line on the Chesapeake Bay side, 84 miles of
brackish water marshes meander to the mouth
of Occohannock Creek. No sandy beaches and
very little development exists here.

The 41-mile segment of shore from Occo-
hannock Creek to Cape Charles fronts Chesa-
peake Bay and is characterized by both marsh
and sandy beaches. Where beach does exist, it
is characteristically narrow and low. Dunes are
not present in this reach.

The 113 miles of mainland shoreline north
of Cape Charles is protected from direct
oceanic attack by numerous barrier and in-



terior islands and fronts a series of brackish
bays. This entire area is characterized by
high-salinity salt marshes.

Barrier islands,l subject to direct oceanic
attack, account for 126 miles of shoreline
between Cape Charles and the Maryland state
line. The windward shores of these islands are
sandy and measure 62 miles. The leeward
shores are marshy and measure 64 miles.
Islands found in this reach that are accessible
by boat only, include Assawoman, Metomkin,
Cedar, Parramore, Hog, Cobb, Wreck, Ship
Shoal, Myrtle, and Smith. Those accessible by
boat and bridge are Assateague, Wallops and
Fisherman Island. Just inland, many marsh
islets encircled by unique natural channels
highlight this area.

Assateague Island has an excellent beach and
a luxuriant growth of vegetation in a relatively
unspoiled state. The beaches are wide and
clean, the foreshore gently sloping. This por-
tion of the island is wider, has higher dunes,
and is less subject to breaching than its
Maryland counterpart. It is an excellent
example of a typical Atlantic seacoast.

Parramore Island is the longest in the chain
of coastal islands lying off the Virginia Eastern
Shore. The island is relatively unspoiled and its
beach offers excellent opportunities for bath-
ing, surf casting, and other forms of seashore
recreation. Some vegetation exists on the
island.

Hog Island is almost a barren strip of sand, 6
miles long and less than one mile wide. The
lower half of the beach is filled with stumps of
trees and bordered with piles of dead tree
trunks and bushes. Vegetation is sparse; there
are some scrub trees and bushes well back from
the beach.

Directly south of Hog Island is Cobb Island.
It is less than 6 miles in length and almost
devoid of vegetation. The beach is wide and
fairly clean and the foreshore dips rather
sharply into the sea.

Wreck Island, south of Cobb Island, is
characterized by low and unstable dunes, with
indications that this island has been washed

over many times. There is no high, firm ground
on the island.

Ship Shoal Island lies directly south of
Wreck Island and is similar in character.

Wallops Island possesses some sizeable por-
tions of forested land, narrow beaches, a few
dunes, and evidences of erosion. Just south of
Wallops Island lies Assawoman, similar in
character but with less cover.

A slender, finger-like island, south of Assa-
woman, Metomkin Island exhibits very little
vegetative cover, narrow beaches, and unstable
dunes.

Cedar Island, lying northeast of Wacha-
preague, has wide sandy beaches and some
good tree and shrub cover.

Myrtle Island has luxuriant vegetation in
spots and has narrow, washed over beaches.

Smith and Fisherman Islands possess narrow
beaches and luxuriant vegetation in spots. The
islands are low and subject to frequent breach-
ing. Fisherman Island is shown in photograph
V-16.

Shore Ownership. The entire mainland shore
of this reach is privately owned. Ownership of
the barrier islands is as follows. All are pri-
vately owned except Fisherman, Wallops, and
Assateague islands which are Federally owned;
Wreck Island, Mackhorn Island, Parkers Marsh
and Saxis Wildlife Management Area which are
State owned. Shore ownership is shown on
plate 12.

Shore Use and Development. Except for a few
small coastal towns, the entire shoreline of this
reach is undeveloped. The marsh reaches, while
of high ecological significance, receive limited
human usage due to the limited extend of
shoreline development in nearby mainland
areas as well as restricted accessibility. Sandy
shores along the Chesapeake Bay are occas-
sionally used for recreation. There is one public
municipal beach at Cape Charles town. The
beach at Assateague National Seashore is long,
wide and public. The beach northward from
there to the Maryland state line is also open to
the public, although it is a part of the



Chincoteague National Wildlife Reserve. Wind-
ward shores of the barrier islands are privately
used for recreational purposes by owners.
Shore use and development are shown on plate
12.

Future Development. Recent studies initiated
by private and Federal interests have suggested
the possibility of Barrier Island development.
However, no extensive development of those
islands or the fringing marshlands is anti-
cipated.

Littoral Drift. Although no quantitative data
are available, observations indicate that drift
moves predominantly from north to south.
Quantities and rates are moderate to heavy on
the windward side of barrier islands.

5. MARYLAND

Physical Characteristics. This reach, as shown
on plates 5, 13, 15, 17 and 19, includes the
shoreline of Chesapeake Bay and its tidal
tributaries lying within the State of Maryland
from near Havre de Grace in the upper Chesa-
peake Bay to the Maryland-Virginia boundary
line. It also includes Maryland’s 31 miles of
coastline along the Atlantic Ocean and its inner
bays.

All of Maryland’s tidewater counties lie
within the Coastal Plain Province. Depending
upon the location, the shorelands are com-
posed of Quaternary-age gravel, sand, silt, clay
and peat, Tertiary-age sand, clay, silt, green
sand and diatomacious earth; and Cretaceous-
age gravel, sand, silt, and clay.

On the Bay proper, the shoreline is fronted
generally by a shallow water belt more than
1,000 feet wide before the 6-foot mean low
water depth contour is encountered. From the
6-foot contour outward, the depth increases at
a more rapid rate. In Maryland, the width of
the Chesapeake Bay ranges from 3 to 16 miles
north to south, and averages about 8 miles.
Across this body of water, maximum mean
wind velocity ranges from 11 miles per hour at
Aberdeen in the north, to 15 miles per hour at

Patuxent in the south, from the direction of
NNW to WNW. Maximum percentage fre-
quency of occurrence is from the northwest,
and ranges from 10 to 18 percent of the year.
Hurricane winds have been recorded up to 75
miles per hour, with gusts up to 97 miles per
hour.

The shoreline of the Bay is indented by
many tributary estuaries and streams. The
largest tributary estuaries are the Patapsco,
Potomac, and Patuxent Rivers on the Western
Shore,and the Chester, Choptank, and Nan-
ticoke Rivers on the Eastern Shore. The shore-
line along the Bay proper totals 280 miles, with
the Western Shore having 154 miles and the
Eastern Shore having 126 miles.

The shoreline of Chesapeake Bay and its tidal
tributaries consists generally of banks and
bluffs ranging in height from a few feet above
high tide to over 100 feet in Calvert County.
Of Maryland’s total detail shore length of over
4,000 miles, an estimated 1,939 miles are
vulnerable to erosion and are considered in this
report. About 15 miles have year-round sandy
beaches. The shoreline along lower Eastern
Shore Counties—Somerset, Wicomico, and
Dorchester—however, is predominantly marsh.

The coast of Maryland is comprised of
portions of the barrier islands—Fenwick and
Assateague along the Atlantic Ocean. Ocean
City, an intensely developed commercial resort,
occupies the entire nine-mile reach of Fenwick
Island in Maryland and extends from the
Maryland-Delaware line to the Ocean City
inlet. About 22 miles of Assateague Island lie
in Maryland, extending from the inlet to the
Maryland-Virginia boundary line. The topo-
graphy of the islands is generally represented
by marsh on the bay side and sand dunes on
the ocean side.

Shore Ownership. Nearly all of the shore
frontage in Chesapeake Bay is privately owned.
There is, however, extensive frontage in
Federal ownership, principally at Department
of Defense installations at Aberdeen Proving
Grounds and Edgewood Arsenal, both in



Harford County; the Naval Academy at
Annapolis; and the Patuxent Naval Air Station
at the mouth of the Patuxent River. In
addition, Assateague Island is being purchased
by the National Park Service for a National
Seashore.

The State of Maryland owns parks at Sandy
Point near Annapolis, Elk Neck and the Gun-
powder River in the upper Bay, Point Lookout
at the mouth of the Potomac River, Cliffs of
Calvert, in Calvert County, James Island in
Somerset County, Purce in Charles County,
and at St. Clements Island in the Potomac
River. The State also owns and operates a park
along a two-mile reach on Assateague Island.
The City of Baltimore owns frontage at Fort
Smallwood, a city park near the mouth of the
Patapsco River.

Of the total shoreline of 1,939 miles, owner-
ship is about 225 miles Federal, 35 miles
non-Federal public, and 1,679 miles private.
Shore ownership is shown on plates 14, 16, 18,
and 20.

Shore Use and Development. Because of its
convenience to the metropolitan areas of Balti-
more and Washington, D.C., much of the
Western Shore of Chesapeake Bay is developed
for residential use, generally for summer occu-
pancy, but also for year-round use in the
immediate vicinity of the population centers.
Industrial development is concentrated in the
Baltimore area on the Patapsco River. The
Eastern Shore of the Bay consists primarily of
farmland waterfronts. Of the Chesapeake Bay
and Atlantic Coast inner bay shoreline, about
80 miles are considered public recreational,
105 miles as private recreational, 1,623 miles as
non-recreational development, and 100 miles as
undeveloped.

The attendance at various park facilities in
the Chesapeake Bay during Fiscal Year 1970 is
as follows:

Sandy Point State Park 520,000
Elk Neck State Park 434,700
Gunpowder State Park 380,500
Point Lookout State Park 161,900

St. Clements Island Not available

*Fort Smallwood 112,000
Calvert Cliff State Park 23,700
James Island State Park 99,500

Purce State Park Not available

*Attendance is for calendar year 1970.

Ocean City is Maryland’s most popular
resort, accommodating nearly 13 million
visitors in 1969. The city is intensely developed
with motels, apartments, restaurants, and other
commercial activities typical of an ocean
resort. About 3 miles of coastline in Ocean
City is considered as public recreational with
the remaining 6 miles considered as private
recreational. Assateague Island, Maryland, on
the other hand, is undeveloped except for the
area near the bridge which has State and
Federal camping facilities. The entire 22-mile
coastline is considered as public recreational.
Shore use and development are shown on
plates 14, 16, 18, and 20. Approximately
1,020,000 people visited the State Park on
Assateague Island in Fiscal Year 1970; the
Federal portion of the park in Maryland
attracted 823,000 visitors in 1970.

Future Development. The Western Shore of
the Bay will continue to develop residentially
with increasing development in Southern Mary-
land. The Eastern Shore will also be subjected
to increasing residential developments with the
counties near the William Preston Lane, Jr.,
Memorial Bridge (Talbot and Queen Annes)
experiencing the largest increases. Industrial
development is expected to be largely confined
to the Baltimore Metropolitan area.

Ocean City will continue to be developed as
a commercial resort. Because of the shortage of
oceanfront lots and the increasing concern over
the filling of marshland on the Bay side, an
increasing number of high-rise apartments can
be expected to be built. Assateague National
Seashore and the State Park on Assateague
Island will be developed along noncommercial
lines.

Littoral Drift. Wave action in Chesapeake Bay
is light except during storms. In general, the
most severe wave action is from the northeast



which causes a southerly littoral drift. The rate
of littoral transport is low. Generally, coarser
grain sediments are found near the shore of the
Bay with grain size diminishing toward the
central or deeper parts of the main channel. In
the Bay, recent bottom sediments as a whole
consist of 50 percent soupy to sticky clay and
silt and 50 percent sand, which ranges from
very fine to coarse.

Along the ocean, the predominant littoral
drift is southerly. It is estimated that an
average of 150,000 cubic yards annually move
southerly along the coast of Ocean City and
that an average of 400,000 cubic yards an-
nually move along the coast of Assateague
Island.

6. CAPE HENLOPEN TO
FENWICK ISLAND, DELAWARE

Physical Characteristics. The Atlantic Ocean
Coast of Delaware extends for about 24.5 miles
from Cape Henlopen at the entrance to Dela-
ware Bay southward to the Delaware-Maryland
state line at Fenwick Island. The entire shore
length in this reach, shown on plates 5 and 21,
has a beach zone. A 7.5-mile section in the
central portion of the ocean frontage consists
of a narrow barrier beach separating Rehoboth
and Indian River Bays from the ocean. About
5.5 miles: to the south, a 3.5-mile section of
narrow barrier beach separates Little Assa-
woman Bay from the ocean. The remaining
reaches of ocean beach front on the mainland.
One inlet, protected by stone jetties, cuts
through the barrier beach at Indian River Bay.

The 2.7 miles of ocean frontage from the tip
of Cape Henlopen southward to the end of the
Fort Miles Federal Military Reservation con-
sists of wide sandy beaches backed up by low
artificially built dunes or natural irregular
dunes ranging up to 60 feet in height.

From the boundary of the Military Reserva-
tion south to Rehoboth Beach, a distance of
about 2.7 miles, the beach consists of a wide
sandy strip separating the ocean from tidal
marshes and flat sands to the rear. The ocean
frontage of Rehoboth Beach totals approxi-

mately 1.7 miles and consists of a beach
generally 100 feet wide fronting a boardwalk.
The beach slope averages 1 on 10. Photograph
D-4 shows the beach condition at Rehoboth
Beach. Adjoining Rehoboth Beach to the
south, the community of Dewey Beach has an
ocean frontage of 1.3 miles. This area is
fronted by dunes with a gently sloping beach
approximately 150 feet wide between the toe
of the dune and the mean high water line.

Between Dewey Beach and Bethany Beach
for a distance of about 7.5 miles, a barrier
beach one-quarter to one mile in width sepa-
rates the ocean from Rehoboth and Indian
River Bays. Most of this area is maintained as a
State Park. The beaches in this reach are 50 to
200 feet in width, and are backed by a belt of
grass-covered sand dunes averaging several
hundred feet in width with maximum heights
of 25 feet. Photograph D-3 shows the beach
condition in the vicinity of the Indian River
Inlet which occurs in this reach.

To the south of this reach is the munici-
pality of Bethany Beach with a total frontage
of one mile. The beach in this area is generally
narrow and is backed by very low dunes.
Photograph D-2 shows the beach condition in
this area. The shorefront between Bethany
Beach and Fenwick Island at the Delaware-
Maryland state line includes the Assawoman
Wildlife area and a state park. The area consists
of a barrier beach and marsh about one-half
mile wide separating the ocean from Little
Assawoman Bay. The beaches are relatively
wide and are backed by dunes up to several
hundred feet in width and 25 feet in height.
Photograph D-1 shows the beach condition at
Fenwick Island.

Shore Ownership. The length of shore frontage
in this reach totals 24.5 miles. Ownership is
divided as follows:

Miles % of Total
Federal 1.0 4
Public (Non-Federal) 17.3 71
Private 2 i
Total 24.5 100%

miles



Locations of reaches of shore by type of
ownership are shown on plate 22,

Shore Use and Development. Of the total
ocean frontage of 24.5 miles, approximately
12.3 miles consist of state parks and conserva-
tion areas. The Fort Miles Federal Military
Reservation occupies about one mile of ocean
frontage. The remainder of the shore consists
of non-Federal public and private properties.
About 6.6 miles of the ocean frontage consists
of residential developments serving permanent
populations as well as summer residents. Vir-
tually the entire reach of ocean shore is open
to public recreation. Annual attendance for
recreational use in this reach is 1,460,000. The
following tabulation is a summary of shore use
and development.

Shore Use Miles % of Total
Recreational - Public 20.8 85
Recreational - Private 2.7 11
Non-Recreational
Development 1.0 4
e ES——
Total 24.5 100%

Reaches of shore by type of use are shown on
plate 22,

Future Devopment. Continued construction of
new motels and summer cottages is expected in
the resort areas. Continued increases in com-
mercial activities directed toward accommodat-
ing visitors seeking recreation and amusement
are also anticipated. Wider use of the parks by
the increasing population will also require
improvements in the existing facilities and
further recreational development in these areas.

E’ Marsh area
Rehoboth Bay 46
Indian River Bay 34
- Little Assawoman Bay 26

Total 106

Littoral Drift. Accretions of sand along the
south side of the south jetty at Indian River
Inlet and along the northside of the North
jetty  at Ocean City Inlet, Maryland indicate
that a nodal area exists in the 20-mile reach
between these inlets. The groins at Bethany
Beach show accretion on the south side in
summer and on the north side in winter, with
the net accretion indicating a slight northerly
littoral drift. It is believed that the nodal area is
not fixed and that it is in the vicinity of
Bethany Beach. North of Bethany Beach the
net littoral movement is to the north, while
south of Bethany Beach the movement is to
the south., '

The rates of littoral movement are moderate.
It is believed that the principal sources of
accretion at Cape Henlopen are the eroding
beaches to the south. Since 1843, approxi-
mately one-third of the eroded beach material
has been deposited on the cape. The remaining
two-thirds has apparently been deposited on
the shoal areas offshore of the Cape.

7. REHOBOTH, INDIAN RIVER
AND LITTLE ASSAWOMAN BAYS,
DELAWARE

Physical Characteristics. The shorelines of
Rehoboth, Indian River and Little Assawoman
Bays consist mostly of marshlands with short
reaches of narrow sandy beaches occurring in
some areas. The following tabulation sum-
marizes the physical characteristics of the
shorelines of these three bays. The reach is
shown on plates 5 and 21.

Shore lengths (miles)

Beach area Total
2 48

11 45

1 27

14 120



Shore Ownership. The length of shore frontage
in this reach totals 120 miles. Ownership is
divided as follows:

Rehoboth Bay

Federal 0

Public (non-Federal) 2.0

Private 46.0
Total 48.0

Locations of reaches of shore by type of
ownership are shown on plate 22.

Shore Use and Development. The publicly
owned and the developed reaches of privately
owned shores are used mainly for recreation.
An environmental study of Rehoboth, Indian
River and Little Assawoman Bays by the joint
efforts of the natural resources and planning
agencies of the State of Delaware dated No-
vember 1969 revealed that between 1938 and
1969 the length of shoreline development
increased from 0% to 25% (12 miles) in
Rehoboth Bay, from 9% to 44% (16 miles) in
Indian River Bay and form 0% to 10% (3 miles)
in Little Assawoman Bay. The development
includes miles of dredged lagoons and hundreds
of acres of marsh fill. Considerable lengths of
bulkhead were constructed to retain the marsh
fill in some areas. Annual attendance for
recreational use is not available for this reach.
The following tabulation summarizes the avail-
able data on shore use and development.

period in 1969, the Water and Air Resources
Commission received 23 applications for

Indian River Bay Little Assawoman Bay
0 0
1.0 12.0
44.0 15.0
45.0 27.0

permission to bulkhead and backfill 2,785 feet
of shoreline. During that same period, applica-
tions for dredging 3,600 feet of navigation
channel averaging 50 feet in width and 8 feet in
depth were received. In addition to these
private operations, the State was considering
(in 1969) the dredging of a total of 918,000
cubic yards from 5 creeks tributary to the
bays. Disposal would be mostly on marsh areas.

For ecological reasons, the above mentioned
environmental study recommended that the
State acquire strategic portions of the shore-
lines in the three bay areas to prevent private
encroachment and to help preserve the bays. A
prior report dated June 1967 by the Delaware
State Planning Office entitled, “Preliminary
Comprehensive Development Plan,” recomm-
ended that most of the shoreline area of the
three bays be preserved as part of a plannned
open space area.

Shore lengths (miles)

Non-Recreational

Recreational
E Public Private
Rehoboth Bay 2 10
Indian River Bay 1 19
Little Assawoman Bay * 3
Total T E

Development Undeveloped Total
0 36 48
0 25 45

9 2 21
0 85 120

*State Conservation area at Little Assawoman Bay includes about 10 miles of undeveloped shoreline.

Reaches of shore by type of use are shown on
plate 22,

Future Development. Much of the shoreline is
currently under development and there is more
in the planning stages. During a ten months

Littoral Drift. The quantity of littoral drift in
motion along the shores of the inland bays is
believed to be low. Where erosion of the



shoreline has occurred, it has usually been due
principally to the action of storm or wind
generated waves and currents, rather than to a
continual process of erosion by littoral forces.
Some areas adjacent to deep channelized
reaches, such as along the shores west of the
inner (bay) end of the Indian River Inlet, do
experience progressive erosion partly due to
the daily action of tidal currents.

8. DELAWARE RIVER AND BAY SHORE
OF DELAWARE
CAPE HENLOPEN TO WILMINGTON

Physical Characteristics. The shoreline in this
reach, shown on plates 5, 23, 25, and 27, totals
81.5 miles. The 49.0-mile reach of shore north
of Pickering Beach consists mainly of marsh
areas and poorly drained low areas with fairly
extensive sections of mud flats which are
exposed at low tide. In the 32.5-mile reach
south of Pickering Beach, marshes and low flat
lands are separated from the Delaware Bay by a
fairly continuous narrow strip of sandy beach.
Of the total 81.5 miles of shore, approximately
37.6 miles consist of sand beach, while the
remainder has virtually no beach zone. Photo-
graphs Nos. D-5 through D-8 show the
condition of the beach at Broadkill Beach,
Primehook Beach, Bowers and Pickering Beach,
respectively.

Shore Ownership. Shore ownership is divided
as follows:

Miles % of Total
Federal 11.0 13
Public (non-Federal) 14.0 17
Private 56.5 70
Total 81.5 100%

Locations of reaches of shore by type of
ownership are shown on plates 24, 26, and 28.

Shore Use and Development. Annual attend-
ance for recreational use in this reach is
350,000. This figure includes only Pickering
Beach, Kitts Hummock, Bowers Big Stone
Beach, Slaughter Beach and Primehook Beach.

11

The following tabulation summarizes the shore
use and existing development:

Miles % of Total
Recreational - Public 9.0 11
Recreational - Private 0 0
Non-Recreational
Development 1.8 2
Undeveloped 70.7 87
Total 81.5 100%

Reaches of shore by type of use are shown on
plates 24, 26, and 28.

Future Development. A preliminary com-
prehensive development plan for the State of
Delaware (mentioned in reach 7 of this report)
proposes preservation of nearly all of the
remaining marsh areas and low lands along the
shores of the study area as planned open space
areas. Development in these areas is not ex-
pected. However, continued development is
expected in the existing residential areas,
particularly in the eight existing recreational
communities between Pickering Beach and
Lewes.

Littoral Drift. There is very little movement of
littoral drift in the reach north of Pickering
Beach as evidenced by the lack of sandy
beaches. Along the sandy reaches to the south,
however, there is a moderate to low movement
of drift. Accretions at the southeast side of
groins at Slaughter Beach and Broadkill Beach
and at the northwest side of the northwest
jetty at Roosevelt Inlet indicate that a nodal
area exists in the reach between Broadkill
Beach and Roosevelt Inlet. The location of the
nodal point is not fixed, but varies with
changing conditions of wind, tides, and waves.

9. DELAWARE RIVER AND BAY SHORE
OF NEW JERSEY
CAPE MAY POINT
TO PENNS GROVE

Physical Characteristics. The greatest portion
of the Delaware Bay shoreline consists of salt
marshes and meadows, often extending inland



for several miles. The salt meadows are always
waterlogged during the growing season, though
rarely entirely covered at high tide. The salt
marshes are covered at high tide with six inches
or more of water during the growing season. Of
the 75 miles of shore between Salem and the
Cape May Canal, 75 percent or approximately
56 miles of the Bay shore consists of such
wetlands, while a sparse 12 -miles are in
residential development. The remaining 7 miles
are devoted to commercial and industrial use.
The residential developments are generally
fronted by narrow sandy beaches. The total
frontage of the study area between Penns
Grove and Cape May Point consists of 48 miles
of wetlands and areas without beaches and 37
miles of beach. This reach is shown on plates 5,
29, 31, and 33. Photographs NJ-1 through NJ-4
show typical beach conditions at Thompson’s
Beach, Moores Beach, Reeds Beach and Wild-
wood Villas, respectively.

Shore Ownership. About half of the shore
frontage between Penns Grove and Cape May
Point is privately owned. Shore ownership is
divided as follows:

Miles % of Total
Federal 23 27
Public (non-Federal) 19 22
Private 43 51
Total g m

Locations of reaches of shore by type of
ownership are shown on plates 30, 32, and 34.

Shore Use and Development. The greatest por-
tion of the Delaware Bay shore is vacant land,
consisting primarily of salt marshes and
meadows. Included among these marshlands are
several State and Federal public hunting and
fishing areas. Wildlife and waterfowl inhabit
the marshes. Fishing and crabbing along the
Salem County (above Stow Creek) and
Cumberland County (between Stow Creek and
West Creek) bay shores are mostly of a
commercial nature, while more recreational
fishing activities are found in Cape May County
(below West Creek). The magnitude of the
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fishing industry is, however, rather limited. The
oyster industry in Cumberland County has a
significant impact on the economy of the State
of New Jersey as well as on the immediate bay
area. The oyster industry is on the road to
recovery following a disastrous invasion of a
fungus parasite in 1958 which severely affected
the oyster crop.

Residential developments along the bay
shore are scattered throughout the area. These
are usually fronted by narrow sandy beaches
whose recreational use is generally limited by
extensive offshore mud flats. Because of the
physical limitations, these beach areas have not
been fully developed and, in many instances,
are not used for bathing. Annual attendance
for recreational use is not available in this
reach.

The extent of shore use and development is
summarized in the following tabulation and are
shown on plates 30, 32, and 34.

Miles % of Total
Recreational - Public 61 72
Recreational - Private 0 0
Non-Recreational
Development 2 2
Undeveloped 22 26
Total 85 100%

Future Development. The bay shore of New
Jersey has not experienced the extensive de-
velopment characteristic of the State in its role
as the “most urban State’ in the Nation. There
are no apparent signs that such extensive
development is imminent. The nature of the
land precludes development directly up to and
including the actual bay frontage. The existing
bay front communities for the most part are
constructed on fill dumped into the marshes.
This type of required construction is not
economically sound for extensive urban or
industrial development since suitable sites
inland are abundant. However, althogh ex-
tensive urban or industrial development of the
bay shore is not expected in the immediate
future, the value of the shore front for recrea-
tion and conservation purposes is of recognized




importance. The bay frontage provides an
excellent location for satisfying a portion of
the recreational needs of New Jersey, especially
with regard to hunting and fishing. In addition,
its potential as a wildlife preserve is of value to
the State as a whole.

Littoral Drift. Littoral drift is generally insig-
nificant along most of the bay shore. The
quantity of drift feeding existing beaches is
generally low, with the possible exception of
the area in the vicinity of the Cape May Canal
entrance where the supply of drift is moderate.

10. ATLANTIC COAST OF NEW JERSEY
MANASQUAN INLET TO CAPE MAY POINT

Physical Characteristics. The ocean coast in
this reach, as shown on plates 3, 35, 37, 39,
and 41, consists mostly of long, sandy barrier
islands separated from the mainland by tidal
marshes, bays, creeks, and lagoons. A number
of inlets separate the individual islands and
provide for the exchange of tidal flow between
the ocean and back bays. The entire shore
length of 97 miles has a beach zone.

The barrier island between Bay Head and
Barnegat Inlet (23.2 miles in length) is char-
acterized by high dunes varying in top
elevation between +14 and +29 feet m.l.w.
Beach slopes in the zone between mean low
water and +10 feet m.l.w. vary between 1 on 8
and 1 on 24. In the zone below mean low
water, the slopes of the bottom out to the
15-foot to 30-foot depth contour generally
vary between 1 on 20 and 1 on 35. Photo-
graphs No. NJ-17 and NJ-18 show beach
conditions at Lavaletta and Bay Head, respec-
tively. The barrier island of Long Beach Island
(20.0 miles in length) is characterized by dunes
with top elevations of between +15 and +20
feet m.l.w. Berms fronting the dunes are
generally less than 100 feet wide with eleva-
tions of about +8 to +10 feet m.l.w. Beaches
fronting the berms slope at about 1 on 40 to
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about 15- and 20-foot depth contour. Photo-
graph No. NJ-16 shows the beach condition at
Holgate near the lower end of the Island. At
Brigantine Island, (5.8 miles in length) dunes
rise to about +15 feet m.l.w. with beach
slopes of about 1 on 60 from mean high water
to the 15-foot m.l.w. depth contour. (See
photograph No. NJ-13.) On Absecon Island,
(8.0 miles in length) berms averaging 300 feet
wide at about +8 feet m.l.w. occur at Atlantic
City, with beach slopes generally flatter than 1
on 35 between mean high water and the 8-foot
m.l.w. depth contour. Along the remainder of
this island, the beaches fronting the com-
munities of Ventnor, Margate and Longport
have slopes of 1 on 20, rising to an elevation of

about +10 feet m.l.w. at the bulkheads in this
reach. Photograph Nos. NJ-11 and NJ-12 show

typical beach conditions at Longport and
Ventnor, respectively. Beach slopes along Peck
Beach (7.6 miles in length) average 1 on 30 to
about the 6-foot m,l.w. depth contour. Photo-
graph No. NJ-10 shows the beach condition at
Ocean City at the north end of Peck Beach.
Ludlam Beach (6.9 miles) and Seven Mile
Beach (7 miles) are characterized by dunes
fronted by narrow to moderately wide berms
and beach slopes of about 1 on 30. Photograph
No. NJ-9 shows the beach condition at
Strathmere near the north end of Ludlam
Beach. Photograph No. NJ-8 shows the beach
at Stone Harbor on Seven Mile Beach. The
beaches at the Wildwoods (5.0 miles in length)
are wide with slopes of about 1 on 30 above
mean low water and 1 on 80 below mean low
water to about the 10-foot m.l.w. depth. From
Cold Spring Inlet to the western limit of Cape
May City, the beach slope above mean low
water is 1 on 30 and is considerably flatter
below m.l.w. Photographs Nos. NJ-5, NJ-6, and
NJ-7 show the condition of the beach at Cape
May Point, Lower Township, and Cape May
City, respectively. Beach slopes at Cape May
Point are relatively steep, averaging 1 on 12 to
about the 5-foot m.l.w. depth.



Shore Ownership. Ownership of the 97-mile
length of shore is divided as follows:

Miles % of Total
Federal 8.1 8
Public 65.7 68
Private 23.2 24
Total 97.0 100%

Locations of reaches of shore by type of
ownership are shown on plates 36, 38, 40, and
42,

Shore Use and Development. Most of the
habitable land in this reach, except for a few
isolated beach front areas, has been developed
primarily for recreational purposes. The de-
velopment provides for a wide variety of
housing accommodations for both visitors and
permanent residents. Major resorts, having
appreciable commercial facilities, are Atlantic
City, Ocean City, and the Wildwoods. Other
areas such as Long Beach Island, Sea Isle City,
and Cape May are primarily residential. Annual
attendance for recreational use is 52,500,000
in this reach. Shore use is divided as follows:

Miles % of Total
Recreational - Public 87.5 90
Recreational - Private 0 0
Non-Recreation
Development 0 0
Undeveloped 9.5 10
1 ‘——
Total 7.0 100%

Reaches of shore by type of use are shown on
plates 36, 38, 40, and 42.

Future Development. Continued development
is anticipated with the increasing population.
Expansion of existing facilities to satisfy the
demand by the increasing number of visitors as
well as permanent residents is likewise antici-
pated. Development of parks and conservation
areas is also expected.

Littoral Drift. The net direction of littoral
drift in the reach below Barnegat Inlet is to the
southwest (downcoast), due primarily to the
predominance of wave activity from the north-
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east quadrant. Due to the shielding effect of
Long Island, New York, wave activity from the
northeast quadrant is significantly reduced in
the reach to the northeast of Barnegat Inlet.
The result is the creation of a nodal zone
generally in the reach near Barnegat Inlet. The
net direction of the littoral drift in the reaches
above Barnegat Inlet is, therefore, to the
northeast.

Local reverses in the direction of littoral
transport sometimes occur at inlets, where tidal
currents intercept the littoral drift. While the
gross rate of transport may be considered
relatively high, the net rate is moderate. Wave
action during storms has been known to move
substantial quantities of sand from the beaches
and deposit it offshore in depths where the
normal littoral forces are generally not suf-
ficient to return all of the material to the
beaches.

11. BARNEGAT BAY TO CAPE MAY
HARBOR, NEW JERSEY

Physical Characteristics. The shoreline of the
tidal bays and lagoons separating the barrier
islands from the New Jersey mainland consist
mainly of marshes, bulkheaded lagoon-type
developments and short reaches of narrow
sandy beaches. Of the total shore length of 240
miles, about 35 miles normally have sandy
beaches. Photographs Nos. NJ-14 and NJ-15
show the beach condition on the mainland
along the west side of Barnegat Bay at Double
Creek. This reach is shown on plates 5, 35, 37,
39, and 41.

Shore Ownership. Ownership of the 240 miles
of shore is divided as follows:

Miles % of Total
Federal EJ- 13
Public (non-Federal) 27 11
Private 183 76
Total % m

Locations or reaches of shore by type of
ownership are shown on plates 36, 38, 40, and
42,



Shore Use and Development. Much of the bay
shore frontage is used for private and public
recreation. The Intracoastal Waterway follows
the natural channels and deep water reaches in
the bays throughout the entire length of this
reach between the Manasquan River and the
Cape May Canal. Consequently, most of the
shoreline development is related to recreational
boating. Development along the bay shores of
the barrier islands is extensive throughout the
entire reach. Along the mainland shores of the
bay areas, development is extensive in the
reach to the north of and including Great Egg
Harbor. Much of this development is of the
lagoon type used primarily for private recrea-
tional boating. Below Great Egg Harbor, the
mainland shore is mostly marshy with little
development. Annual attendance for recrea-
tional use is not available in this reach. The
following tabulation summarizes the shore use
and development characteristics.

Shore Use Miles % of Total
Recreational - Public 119 50
Recreational - Private 23 10
Non-Recreational
Development 1 -
Undeveloped 97 40
Total 240 100%

Reaches of shore by type of use are shown on
plates 36, 38, 40, and 42.

Future Development. Continued development
of the bay shore areas is anticipated. Most of
this development will be related to recreational
boating, similar to the lagoon-type of develop-
ments common on the shores of Barnegat Bay.

Littoral Drift. Except in the immediate
vicinity of the coastal inlets, the quantity of
littoral drift along the shores of the bay areas is
very low. Where shoreline erosion has occurred,
it has usually been due principally to the action
of storm or wind generated waves and currents,
rather than to a continual process of erosion by
littoral forces.
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12. SANDY HOOK TO MANASQUAN
INLET, NEW JERSEY

Physical Characteristics. This reach, as shown
on plates 5 and 43, consists of that portion of
the Atlantic Coast of New Jersey to Monmouth
County, New Jersey, extending from the north-
erly extremity of Sandy Hook Peninsula
southward to Manasquan Inlet. The shoreline

~ of this reach is about 27 miles in length and

comprises about 26 percent of the total ocean
frontage of the shore along the Atlantic Coast
of New dJersey. There are 14 communities along
the shore of this reach entirely in Monmouth
County.

The northern portion of this reach consists
of a peninsula and a narrow beach extending to
Monmouth Beach. The surface of the peninsula
is covered with low sand dunes interspersed
with low sandy beach ridges. The southern
portion of this reach includes a bluff area
immediately adjoining the ocean rising to
elevations of up to 25 feet above mean sea
level, the higher elevations being located along
the northern portions of this section.

Shore Ownership. Along this reach the only
Federally-owned land bordering the shore is
Fort Hancock on the Sandy Hook peninsula.
The Federal ands comprise about 22.7 percent
of the total length of shore of the reach.

Of the total shore length of about 27 miles,
ownership is about 22.7 percent or 6.1 miles
Federal, 42.3 percent or 11.3 miles non-
Federal public, and 35.0 percent or 9.4 miles
private. Shore ownership is shown on plate 44.

Shore Use and Development. This reach is well
known for its recreational development and
one of the most famous sand spits in the world,
known as Sandy Hook. In this reach, shore
development is recreational and residential in
character with some commerce and industry.
Residences along the shore generally consist of
high cost residences fronting the ocean. In
addition to hotels, there are cottage colonies in



the area for the accommodation of the summer
resident population. With the exception of the
usual retail trade connected with the per-
manent population and commercial fishing, the
other activities along the shore municipalities
are generally of a supporting nature to the
recreational activities. Annual attendance for
recreation use is 6,940,000 in this reach. Shore
use and development are shown on plate 44.

Future Development. Recreational and sum-
mer residential development is expected to
continue.

Littoral Drift. The accretion at the south sides
of groins and jetties and the elongation of
Sandy Hook indicate a general predominance of
northward drift north of a nodal region
between Manasquan and Barnegat Inlets.

13. RARITAN BAY AND
SANDY HOOK BAY, NEW JERSEY

Physical Characteristics. This reach, as shown
on plates 5 and 43, consists of that portion of
shore in Middlesex and Monmouth Counties,
New Jersey along Raritan and Sandy Hook
Bays between the entrance to the Raritan River
on the west and Shrewsbury River on the east.
The shoreline of this reach is about 19.9 miles
in length. There are 11 principal communities
along the shore of the study area.

The terrain of the study area ranges from
high bluffs near the west and east ends of the
area to low marshlands which are partially
inundated by spring tides. The shoreline gen-
erally fronted by low narrow beaches is inter-
sected by a number of tidal creeks.

Shore Ownership. Along this reach the only
Federally-owned lands bordering the shore are
the U.S. Navy Depot and U.S. Coast Guard
Conover Beacon Light Station in Middletown
Township.

Of the total shore length of 19.9 miles,
ownership is about 0.5 percent or 0.1 mile
Federal, 32.6 percent or 6.5 miles non-Federal
public, and 66.9 percent or 13.3 miles private.
Shore ownership is shown on plate 44.
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Shore Use and Development. In this reach
shore development is primarily residential and
recreational in character with some commerce
and industry. Residences along the shore are
mainly small cottages, many of which are
summer dwellings. Commercial and industrial
development in this reach include a chemical
and miscellaneous manufacturing plant at
Union Beach, a fish factory producing fertilizer
and fish oils at Port Monmouth, a fuel oil
storage terminal at Atlantic Highlands, and the
usual retail establishments associated with the
local population. A U.S. Navy Depot is located
at Leonardo. Recreational boating is a popular
activity in this area. There are numerous small
piers and bulkheads along the shore including a
large marina at Atlantic Highlands to accom-
modate recreational craft. An amusement cen-
ter is located in Keansburg. Shore use and
development are shown on plate 44.

Future Development. Summer residential de-
velopment is expected to continue as is de-
velopment of recreational areas.

Littoral Drift. The supply of littoral drift is
limited since only small quantities of sand are
trapped at groins. The material that is available
is believed to originate from sedimentation of
streams, erosion of the shore itself and long-
shore currents carrying material around Sandy
Hook from the Atlantic Coast of New Jersey.

14. FORT WADSWORTH TO ARTHUR KILL,
STATEN ISLAND, NEW YORK

Physical Characteristics. This reach, as shown
on plates 5 and 45, consists of that portion of
Staten Island, New York, extending along
Lower New York and Raritan Bays from Fort
Wadsworth at the Narrows to Tottenville at the
mouth of Arthur Kill entirely within the
Borough of Richmond, Middlesex and Mon-
mouth Counties, New Jersey, from the south
shore of Raritan Bay and Sandy Hook Bay
which is contiguous to Lower New York Bay.
The shoreline of this reach is about 13 miles in
length.



The terrain of this reach ranges from high
bluffs near the east and west limits to low
marshlands. The shoreline which is mostly
fronted by low beaches of varying width is
intersected by several tidal creeks, some of
which discharge through gated flumes.

Shore Ownership. Along this reach the only
Federally-owned land bordering the shore is at
Miller Army Air Field, a satellite of Fort
Wadsworth.

Of the total shore length of 13 miles,
ownership is about 2.0 percent or 0.3 mile
Federal, 69.0 percent or 9.0 miles non-Federal
public, and 29.0 percent or 3.7 miles private.
Shore ownership is shown on plate 46.

Shore Use and Development. In this reach,
shore development is primarily recreational and
residential in character with some commerce
and industry. Residences near the shore are
mostly small cottages, some of which are
summer dwellings. Commercial and industrial
developments in the study area include a dental
manufacturing plant at Princess Bay, boatyards
at Princess Bay and Great Kills, and the usual
retail establishments associated with the local
population. Numerous public and private rec-
reational facilities are found at several loca-
tions. South Beach, Great Kills Park, and
wolfe’s Pond Park owned by the City of New
York offers for public use the largest bathing
beaches in this reach, and had an estimated
annual attendance of about 698,000 persons in
1970. An example of the demand for recrea-
tional facilities is shown by the acquisition of
the shore between Miller Air Field and Great
Kills Park and on both sides of Lemon Creek
for park purposes. Shore use and development
are shown on plate 46.

Future Development. Residential and recrea-
tional development is expected to be continued
in this reach.

Littoral Drift. The predominant direction of
littoral drift is westward, as indicated by
accumulations of material at existing groins
and other shore structures.
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15. ROCKAWAY INLET TO
NORTON POINT, NEW YORK

Physical Characteristics. This reach, as shown
on plates 5 and 45, consists of that portion of
the New York City shore in the Borough of
Brooklyn fronting Lower New York Bay from
Rockaway Inlet on the east to Norton Point on
the west. The shoreline between these limits is
about 5.1 miles in length. This reach is more
commonly referred to as Coney Island.

The terrain of the Coney Island area is
relatively flat with ground elevations generally
less than 10 feet above mean sea level. Except
for navigation channels and several previous
dredge cuts, shallow water depths of less than
20 feet below mean sea level generally border
the reach. There are several sandy beaches
along the shore of the reach including Plumb
Beach, Manhattan Beach Park, Coney Island
Beach, and Sea Gate Beach. Most of the
remaining portion of the shore is either rip-
rapped or bulkheaded. Offshore of Coney
Island is a large shoal, the East Bank Shoal,
which provides a limited measure of protection
against ocean wave attack to the more exposed
western portion of the reach.

The communities which comprise the Coney
Island area include, from east to west, Ger-
ritsen, Sheepshead Bay, Manhattan Beach,
Brighton Beach, Gravesend, Coney Island, Ben-
sonhurst, and Sea Gate. The permanent popula-
tion of the communities in this area is approxi-
mately 200,000 persons.

Shore Ownership. In this reach the only
Federally-owned shore is a small parcel of land
on which the Norton Point Lighthouse stands.
The Federal land comprises about 0.3 percent
of the total length of shore. The City of New
York has title to the following blocks of land
which form three-quarters of this shorefront
which faces the Atlantic Ocean; Kingsborough
Community College; former U.S. Public Service
Hospital; Manhattan Beach Park; and Coney
Island Beach. The remaining quarter of this
shorefront is privately-owned and includes the
Manhattan Beach esplanade and Sea Gate



Beach. Access to the City-owned Coney Island
Beach and Manhattan Beach Park is available to
the public, but access to the privately-owned
Sea Gate Beach is restricted to residents of this
community. Of the total shore length of 5.1
miles, ownership is about 0.4 percent or 0.02
mile Federal; 68.3 percent or 3.5 miles non-
Federal public, and 31.3 percent or 1.6 miles
private. Shore ownership is shown on plate 46.

Shore Use and Development. Recreational de-
velopment and activities predominate along the
shore of the study area along with some
residential, commercial, industrial, public
utility, and educational facility development.
The most important recreational development,
in terms of size and usage, is the City-owned
Coney Island Beach, boardwalk and fishing pier
which lie on the south side of the communities
of Coney Island and Brighton Beach in the
central portion of the reach. Adjacent to the
north side of Coney Island Beach and board-
walk are several additional recreational facili-
ties, the New York City Aquarium and several
private health resorts. In the community of
Manhattan Beach there is an esplanade in poor
condition. Manhattan Beach Park is a public
beach with supporting recreational facilities.
The attendances at Coney Island Beach and
Manhattan Beach Park were about 20,121,400
persons and 1,696,700 persons, respectively,
during the 1970 beach season.

East of Manhattan Beach Park, there is the
vacant U.S. Public Service Hospital and the
Kingsborough Community College which occu-
pies the site formerly used by the U.S. Air
Force as a reserve training station. On the
north side of Manhattan Beach lies Sheepshead
Bay which harbors a recreational boating fleet
and a sport fishing fleet of substantial size. East
of Sheepshead Bay is the Plumb Beach portion
of the City-owned Marine Park which is gen-
erally undeveloped except for a small picnic
area and marina facilities.

West of Coney Island Beach, along the south
shore of the adjacent community of Sea Gate,
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recreational development consists of Sea Gate
Beach which is privately owned by the resi-
dents of this community. Continuing around
the west and north shore of Sea Gate, develop-
ment is primarily residential with the exception
of Lindbergh Park and the Norton Point
Lighthouse.

On the north side of Coney Island lies Coney
Island Creek which is bordered by recreational
facilities such as a marina, the Leon S. Kaiser
Playground, and Dreier-Offerman Park, educa-
tional facilities, residential and industrial de-
velopment, public utilities, vacant lots and junk
yards. North of Coney Island Creek, along the
shore of Gravesend Bay, shorefront develop-
ment consists of a marina, public utilities,
commerce and industry. Shore use and de-
velopment are shown on plate 46.

Future Development. Considerable redevelop-
ment of the older, more densely developed
portions of the area is currently being under-
taken. The most extensive redevelopment is
occurring in the community of Coney Island
where construction of high-rise multi-family
apartment houses is replacing much of the
existing development which is predominately
“old-law’® tenements. A large portion of this
redevelopment is being financed by the Federal
Government under various sections of its urban
renewal program which is administered by the
U.S. Department of Housing and Urban De-
velopment. In anticipation of further rede-
velopment in Coney Island, New York City has
investigated and is considering increasing the
minimum elevation of the legal grade system in
this community in order to reconstruct a more
effective interior drainage system,

Littoral Drift. The predominant direction of
littoral drift has, over the long period generally
been in a westerly direction, as evidenced by
the accumulations of material at existing groins
and jetties. However, at Manhattan Beach Park
in the easterly part of the reach, the littoral
drift is in an easterly direction.



16. EAST ROCKAWAY INLET TO
ROCKAWAY INLET, NEW YORK

Physical Characteristics. This reach, as shown
on plates 5 and 45, which is in the form of a
peninsula, consists of that portion of the
Atlantic Coast of New York City extending
from East Rockaway Inlet to Rockaway Inlet.
This peninsula generally referred to as the
Rockaways, separates the Atlantic Ocean from
Jamaica Bay immediately to the north. The
shoreline of this reach is about 10 miles in
length and comprises about 8.0 percent of the
total shore frontage of the Atlantic Coast of
New York City and the South Shore of Long
Island. There are 10 communities along the
shore of this reach all entirely within the
Borough of Queens.

The terrain of the Rockaway peninsula is
low-lying and flat, with elevations generally less
than 10 feet above mean sea level. Several
gently rolling hills in Far Rockaway rise to
elevations of 20 to 25 feet above mean sea
level. Shallow water depths of less than 20 feet
fringe the ocean shoreline, while the drop-off
on the bay side to depths of 30 to 40 feet is
much more rapid. The ocean shoreline consists
of a continuous beach strip which attains its
maximum width at Rockaway Point. A series
of groins have been constructed along the
beach. A stone jetty has also been constructed
off the western tip of Rockaway Point, extend-
ing approximately 8,400 feet into the ocean.
Sand has naturally deposited to the east of the
jetty and in recent years it has caused the
extreme westerly portion of the peninsula to
increase substantially in width.

Jamaica Bay or the back bay area of this
reach is not covered in this report as it contains
a great number of tidal marsh islands and
hassocks as well as an extensive marsh and
wetlands area around its periphery. There are
no known erosion problems in the bay area.

Shore Ownership. Along this reach the only
Federally-owned land bordering the shore is at
the U.S. Military Reservation at Fort Tilden.
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The Federal land comprises about 10 percent
of the total length of shore of the reach.

Of the total shore length of 10 miles,
ownership is about 10 percent or 1.0 mile
Federal, 70 percent or 7.0 miles non-Federal
public and 20 percent or 2.0 miles private.
Shore ownership is shown on plate 46.

Shore Use and Development. In this reach
shore development is primarily residential and
recreational in character with the usual com-
mercial enterprises serving the needs of
vacationers. Residences along the shore vary in
size from summer bungalows and cottages to
high-rise multi-family housing projects. This
reach is dominated by the presence of the
continuous strip of sandy beach, and a lengthy
boardwalk, and a public park. Jacob Riis Park,
Rockaway Beach operated by the City of New
York offers for public use in the area, bathing
and related park beach facilities. The
attendance figures of Rockaway Beach and
Jacob Riis Park were 21,000,000 persons and
1,372,000 persons, respectively, for the beach
season of 1970, which includes the last week of
May to the second week of September. Shore
use and development are shown on plate 46.

Future Development. With wurban renewal
under way in the area, residential development
is expected to continue as well as recreational
and shopping facilities.

Littoral Drift. The direction of littoral drift in
this reach is generally westward, as evidenced
by accumulations of material at existing groins.

17. SOUTH SHORE OF LONG ISLAND,
NASSAU AND SUFFOLK COUNTIES,
NEW YORK

Physical Characteristics. The reach consists of
that portion of the south shore of Long Island
in Nassau and Suffolk Counties, New York,
extending from East Rockaway Inlet in the
Town of Hempstead to Montauk Point in the
Town of East Hampton and is shown on plates
5, 45, 47, and 49. The shoreline of this reach is
about 108 miles in length and comprises about



92 percent of the total frontage of south shore
of Long Island along the Atlantic Coast. There
are 17 villages along the shore of the area in
four of the seven towns of Nassau and Suffolk
Counties.

The shore area is characterized by a series of
narrow Iqarrier beaches, separated from the
mainland by a number of tidal bays varying in
width from 500 feet to about 5 miles. The
width of the barrier beaches is generally less
than 2,500 feet and in many locations is less
than 1,000 feet. The beaches generally rise
gradually from the ocean on a slope of about 1
on 30 until they reach sand dunes just above
the high tide line. Dune ridges are more or less
continuous but irregular and range in height up
to about 30 feet. The ocean sides of the dunes
have steep slopes carved by the wind while the
inshore sides slope gradually and are usually
covered with beach grass. From Southampton
eastward for a distance of about 20 miles the
beaches rise from the ocean on a somewhat
steeper slope than that of the barrier beaches
and the dunes are not as extensive. Eastward to
Montauk Point, the shoreline is characterized
by a series of cliffed headlands fronted by a
narrow beach with some nearby vertical bluffs
rising to a maximum height of nearly 70 feet
above the water.

Shore Ownership. Along this reach the only
Federally-owned lands bordering the shore are
at the Coast Guard Reservation in the Town of
Islip; the Fire Island National Seashore in the
Towns of Islip and Brookhaven; the Bellport
Coast Guard Station in the Town of Brook-
haven; the Shinnecock Coast Guard Station in
the Town of Southampton; and at U.S. Navy
Radio Station; U.S. Army Reservation and
Montauk Point Coast Guard Station in the
Town of East Hampton.

Of the total shore length of about 108 miles,
ownership is about 13 percent or about 14
miles Federal, 33 percent or 36 miles non-
Federal public, and 54 percent or 58 miles
private. Shore ownership is shown on plates 46,
48, and 50.
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Shore Use and Development. In this reach,
shore development is primarily residential and
recreational in character. Residences along the
shore vary from small cottages to large estates,
with the latter category being more common at
Westhampton Beach and Southampton and the
smaller cottages are more common from Fire
Island to the west. Some of the shore frontage
is undeveloped, particularly along barrier beach
east of Fire Island Inlet. The reach is well
known for its recreational and seasonal resi-
dential development which is found in the
form of a National park, State parks, numerous
public and private beaches and marina facilities
for recreational fleets at several locations.
Jones Beach State Park and the Captree State
Park are operated by the Long Island State
Park Commission. Jones Beach State Park
offers for public use the largest single bathing
beach in the study area. Gilgo State Park just
east of Jones Beach is relatively unimproved
for recreational use and will aid in servicing
future recreational needs. In 1970, the annual
attendance figure for Jones Beach and the
Captree State Parks was about 13,900,000
persons. The Fire Island National Seashore will
provide additional facilities to help meet the
recreational demands of the area. Robert Moses
State Park, located on the west end of Fire
Island, had a 1970 attendance of about
1,766,900 persons. Hither Hills State Park near
East Hampton Beach, offers camping and
trailer areas for public use as well as a bathing
beach. Montauk Point State Park is principally
scenic and none of its frontage is suitable for
use as a bathing beach. In 1970, the annual
attendance figure for Hither Hills and Montauk
Point State Parks, operated by the Long Island
State Park Commission, was about 534,300
persons. In addition to annual attendances at
the State Parks, beaches and parks operated by
local government units had an annual atten-
dance of 2,620,000 persons during 1970. Shore
use and development are shown on plates 46,
48, and 50.

Future Development. Recreational develop-
ment and summer residential development is



expected to continue as is the development of
conservation areas due to this area’s suitability
for recreational and seasonal residential use.

Littoral Drift. The predominant direction of
littoral drift is generally from east to west. This
is evident by the westward growth of Fire
Island over a 115-year period and material
impounded by jetties at Rockaway, East Rock-
away, Jones, Fire Island, Moriches and Shinne-
cock Inlets. At Fire Island Inlet, the drift is
estimated at 600,000 cubic yards annually. An
approximation of the westerly drift at
Moriches Inlet is in the order of 300,000 cubic
yards annually. At Shinnecock Inlet, it is
somewhat less than at Moriches Inlet because
of the somewhat greater exposure of the
easterly area to the effects of westerly winds
and waves which tend to reduce the net littoral
drift from the east.

18. SHORES OF GREAT SOUTH BAY
AND ADJOINING LESSER BAYS,
LONG ISLAND, NEW YORK

Physical Characteristics. This reach, as shown
on plates 5, 47, and 49, consists of the shores
of those interconnected shallow tidal water-
ways extending eastward from the Wantagh
State Parkway Bridge, South Oyster Bay in the
Town of Hempstead to Shinnecock Bay in the
Town of Southampton along the south shore
of Long Island. It is immediately north of a
series of sandy barrier beaches. The shoreline
of this reach is about 172 miles in length.
There are 39 communities along the shore of
the area in six of the seven Towns of Nassau
and Suffolk Counties. Jones, Fire Island,
Moriches and Shinnecock Inlets, which are 33,
50, 8, and 95 miles, respectively, by water east
of the Battery, New York City, connect the
Atlantic Ocean with the Inner Bays.

Much of the land along the bays is fringed
by marshes and a shallow water shelf having
depths less than 3 feet below mean low water.
The topography of the mainland is generally
gently sloping and is intersected by drowned
valleys of numerous streams that drain into the
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bays. Peninsulas jut out from the mainland in
the Smith Point-Mastic Beach and West-
hampton Beach-Quogue areas and form a sepa-
ration between the bays. Narrow Bay, in the
Smith Point-Mastic Beach area, is the connect-
ing link between Great South Bay and
Moriches Bay and is 4 miles long, 1,000 to
4,000 feet wide with depths up to 10 feet. The
Quantuck and Quogue Canals, in the West-
hampton Beach-Quogue area, serve as a con-
necting link between Moriches and Shinnecock
Bays and are 4 miles long, generally 100 to 300
feet wide with depths up to 8 feet. The barrier
beaches along the southern side of the bays are
narrow and low and have irregular sand dunes
which range in height up to about 30 feet near
the oceanfront.

The portion of the back bay area from East
Rockaway Inlet to the Wantagh State Parkway,
generally known as Hempstead Bay, is not
covered in this report as the greater part of the
bay area is sited by a large number of tidal
marsh islands and an extensive marsh and
wetland area around its periphery. There are no
known erosion problems in this area.

Shore Ownership. Along this reach the only
Federally-owned lands bordering the shore are
at various locations in the portion of reach
between Fire Island Inlet and Shinnecock Bay
in the Towns of Islip, Brookhaven and South-
ampton. These include the Fire Island National
Seashore and Coast Guard installations.

Of the total shore length of about 172 miles,
ownership is 8.6 percent or 14.7 miles Federal,
39.2 percent or 67.4 miles non-Federal pubic,
and 52.2 percent or 89.6 miles private. Shore
ownership is shown on plates 48 and 50.

Shore Use and Development. In this reach
shore development is primarily residential and
recreational in character. A number of small
manufacturing and commercial establishments
are found in the larger communities. The major
commercial establishments consist of boat re-
pair and storage yards, lumber and planing
mills, printing plants, laundries and dry clean-
ing establishments. Other establishments are



generally of a supporting nature to the recrea-
tional activities of the area. Shellfish and
commercial fishing industries are located ad-
jacent to the bays, while large quantities of
agricultural products are produced in the tribu-
tary areas.

The reach is well known for its recreational
and residential development which is found in
the form of a National Park, State Parks,
numerous public and private beaches and
marina facilities for recreational fleets at
several locations. Heckscher State Park, oper-
ated by the Long Island State Park Com-
mission, is located on the shores of Great
South Bay. In 1970, the annual attendance
figure at Hechscher Park was 846,100 persons.
In addition to Heckscher State Park in the
immediate area, Jones Beach State Park in-
cluded in the South Shore of Long Island,
Nassau and Suffolk Counties portion of this
study offers for public use the largest single
bathing beach adjacent to this reach. The Fire
Island National Seashore will provide addi-
tional facilities to help meet the recreational
demands of the area. In addition to annual
attendance at Heckscher State Park, beaches
and parks operated by governmental units had
an attendance of about 587,000 persons during
the 1970 beach season. Shore use and develop-
ment are shown on plates 48 and 50.

Future Development. The communities bor-
dering the bays are experiencing a very rapid
growth in residential construction, which is
expected to continue as is the development of
recreational, summer residential, and conserva-
tion areas due to this area’s suitability for
recreational and seasonal residential use.

Littoral Drift. The direction of littoral drift
along this reach varies depending on the orien-
tation of the shoreline and its exposure to the
bay waters.

19. EASTERN FORKS OF LONG ISLAND,
SUFFOLK COUNTY, NEW YORK

Physical Characteristics. This reach, shown on
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plates 5 and 49, consists of the eastern forks of
Long Island in Suffolk County, New York,
from Orient Point on the nor<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>