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CHARACTERIZATION OF OFFSHORE SEDIMENTS IN
FEDERAL WATERS AS POTENTIAL SOURCES OF
BEACH REPLENISHMENT SAND--PHASE I

Jane Uptegrove', Lioyd G. Mullikin®, Jeffrey S. Waldner!, Gail Ashley?, Robert E. Sheridan?,
David W. Hall!, James T. Giltroy", and Stewart C. Farrell®

ABSTRACT

In 1992, the Minerals Management Service (MMS) of the U.S. Department of the Interior and the New
Jersey Geological Survey (NJGS), New Jersey Department of Environmental Protection (NJDEP) formed a
multi- agency task force and began atwo-phase study to investigate potential beach-replenishment-sand sources
in federal waters offshore of New Jersey.

Phase I consists of the collection of geologic and geophysical data, including the following: 1) a review
of previous investigations; 2) identification of shoreline areas with severe erosion problems; 3) identification
of potential sources of beach replenishment sands; and 4) acquisition of seismic data and vibracores. Prior work
in the federal waters area of the New Jersey offshore were transposed to the Geographic Information System
(GIS) at NJGS and an extensive reference list of studies was compiled.

Analysis of beach profile data utilized the Interactive Survey Reduction Program (ISRF} software to
estimate volume and shoreline change at 83 beach profile stations along the coast, and derive estimates of
replenishment volumes for beach sections between profile stations. Resulting data and cross-sectional profiles
were compiled on individual data sheets. Also, a record of recent (1984-1993) replenishment projects for the

entire coast was compiled. Reaches 2, 3,4, 7, 10, 11, 12 and 14 seem most affected by coastal erosion.

NIGS and Rutgers University deployed the combination analog/digital seismic system, to collect more
than 150 line miles of data in 1993. Subsequently, twenty vibracores were collected in 1994,

Phase T of the MMS study includes analysis of the seismic data and vibracores, sand volume estimates,
economic analysis of onshore vs. offshore sand for replenishment, and related environmental studies.

INTRODUCTION

The fate of New Jersey’s coastal areas (and in par-
ticular, its beaches) is increasingly the subject of public
concern and debate as population and recreation pressures
intensify in coastal communities. The state is committed
‘to maintaining beaches, in part with extensive sand-re-
plenishment projects. Concurrently, the federal govern-
ment is mandated to manage the public waters offshore of
New Jersey on the Atlantic Inner Continental Shelf. This
mandate includes expansion of knowledge about potential

resources of the offshore area. To promote this expansion,
the Minerals Management Service (MMS) of the U.S.
Dept. of Interior initiated Cooperative Agreement #14-
35-0001-30666 with the New Jersey Geological Survey
(NJGS), Division of Science and Research, New Jersey
Dept. of Environmental Protection (NJDEP) to obtain
basic geological, economic and environmental data on
sand deposits in federal waters offshore of New Jersey
with potential for use in beach-replenishment efforts.



Accordingly, the NJGS established a Task Force with
representatives from participating agencies, including Di-
vision of Engineering and Construction (DEC) and the
Division of Fish, Game and Wildlife at NJDEP, Rutgers
University Geosciences Dept., and the Philadelphia Dis-
trict Office of the U.S. Amy Corps of Engincers
(USACE). Data compilation and acquisition services
were contracted to Rutgers Geosciences and the New
Jersey Marine Sciences Consortium. Also, to expand the
technical background of project staff at NJGS and en-
hance the research opportunities afforded by the MMS
grant, the NJGS established liaisons with the New York
District of the USACE, Rutgers University’s Institute of
Marine and Coastal Sciences, the Coastal Research Center
(CRC) at Stockton State College, and the Bureay of
Marine Water Classification and Analysis, NJDEP. The
technical assistance provided by all these agencies was
key to the completion of the project.

Phase I of this study, the collection of geologic and
geophysical data started on July 1, 1992, and included the
following: 1) areview of previous investigations for back-
ground data; 2)identification of shoreline areas with se-
vere erosion problems; 3)identification of offshore sites
within federal jurisdiction as potential sources of beach
replenishment sands; and 4) acquisition of seismic data
and vibracores from these potential source areas. Follow-
ing is a brief summary of the work performed on these
tasks.

1) Review of previous investigations. Gail M.
Ashley and Robert E. Sheridan of Rutgers Geosciences
appointed Frederick L. Muller to compile references and
interview investigators, including the USACE, Philadel-
phia and New York Districts. He also studied data on
vibracores archived by Rutgers, USACE and Alpine
Ocean Seismic Survey, Inc. In addition, Rutgers Geosci-
ences graduate students John S. Carey, Matthew C. Goss,
and Peter C. Smith compiled summaries of the major New
Jersey seismic/vibracore studies and their locations. The
map data were transposed onto the Geographic Informa-
tion System (GIS) at NJGS to produce figures 1 and 2 of
this report. Review of the previous studies revealed that
there has been prior work in the federal waters area of the
New Jersey offshore, specifically 1)Cousins, Dillon, and
Oldale (1977), 2)McClennan (1983), 3)Williams and
Duane (1974), and 4)Meisburger and Williams (1980).
The Meisburger and Williams (1980) Cape May study
included seismic and vibracore data from several shoals

located in federal waters. Their work provides a firm basis
for additional work in this area. Also, Rutgers staff com-
piled references on coastal processes active on the Atlan-
tic Inner Continental Shelf as well as studies of specific
sites in the New Jersey offshore area. Selected references
are listed at the end of this report.

2) Identification of eroding shoreline in New Jer-
sey and prioritization of replenishment need, With the
cooperation of the USACE, DEC and the CRC, Lloyd G.
Mullikin and James T. Gilroy of the NJGS analyzed beach
profile data collected by Stewart C. Farrell of Stockion
State's Coastal Research Center (CRC) for NJDEP’s Di-
vision of Engineering and Construction (DEC), utilizing
ISRP software to estimate volume and shoreline change
at 83 beach profile stations along the New Jersey Coast.
These data were combined with the available record of
beach restoration projects from the DEC and with anec-
dotal data from the public to identify beaches subjected to
the most severe erosion. Data on the volume and shore-
line change and the cross section of the profile were
compiled on a data sheet for each profile station. The
profile data sheets are grouped by reach segments along
the New Jersey Atlantic Coast, together with summary
data for each reach. These findings were transferred to
map form by ranking the volume gain/loss along the New
Jersey Coast (figs. 3A and 3B),

NJGS’ analysis of Stockton State’s quantitative data
is in general agreement with the information from DEC
and the public, particularly for beaches with extreme gain
or loss of sand,

The DEC and the USACE have derived volume
estimates of needed beach sand at sites along the New
Jersey coast under evaluation for replenishment projects.
Accordingly, NJGS did not attempt to derive summary
figures for these quantities. Moreover, beach dynamics
differ considerably from one area to another. Thus, accu-
rate estimates of comprehensive replenishment-sand vol-
umes were beyond the capability of this analysis. Alter-
natively, utilizing the ISRP software, NJGS staff derived
estimates of hypothetical replenishment volumes for sec-
tions of the coast between profile stations (see tables 2E
through 14E). This information can be used on the profile
or reach scale by coastal planners and others to delineate
specific replenishment sand needs.  Also, NJGS staff
compiled several data sources to produce the record of
recent (1984-1993) replenishment projects for the entire
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New Jersey coast (tables 2B through 14B), This informa-
tion is essential in any analysis of erosion pattemns. For
instance, profiles located near replenishment projects can
provide information about the fate of replenishment
sands. Already, this compilation has proved helpful in
recommending additional profile stations for expansion
of the New Jersey Beach Profile Network.

3) Identification of offshore sand sites within fed-
eral jurisdiction as potential source areas for beach
replenishment sands. Rutgers Geosciences led this task
of the project; reviewing previous studies to avoid dupli-
cation and consulting NJDEP staff on areas of significant
beach erosion, Of two key areas chosen, economic and
logistical constraints restricted detailed investigation to
one, situated offshore of Townsends Inlet, New Jersey.,

4) Acquisition of seismic data and vibracores from
the identified areas. Geophysicists Jeffrey S. Waldner
and David W. Halt of NJGS and Robert E. Sheridan and
Peter C. Smith of Rutgers University deployed the com-
bination analog/digital seismic system, first developed
under the auspices of the MMS® Continental Margins
Program (Year 9}, to collect more than 150 line miles of
data during the summer of 1993 (fig, 2). Sheridan sub-
sequently designated vibracore locations based on initial
review of the analog seismic data. The original vibracore
contract, arranged to piggyback on a vibracore project of
the USACE, encountered unresolved legal issues between
the USACE and NJDEP. Eventually, a vibracoring con-
tract was awarded by NJDEP to New Jersey Marine
Sciences Consortium in June, 1994, Twenty vibracores
were collected during late August and early September,
1994, Analysis of the seismic data and the vibracores is
scheduled for Phase 11 of the MMS study.

PREVIOUS STUDIES

Listed below are brief descriptions of 11 major stud-
ies of the New Jersey offshore area, keyed by number,
author(s} and date of publication to the locations in figure
1. The studies are of three types:

1) seismic/stratigraphic,
2.) resource evaluation, and
3.) environmental.

The following descriptions were compiled from the
text of the studies and thus may include dated material.

For instance, in Meisburger and Williams® Cape May
study (1980), some of the shoals identified as promising
sources of replenishment sand have already been dredged
for the Cape May replenishment projects. Also, because
systems of units varied by study, units are reported as
found in each study with a conversion to inch-pound or
metric, as needed. Review of these studies preceded site
selection for the seismic and vibracore work of the current
project. Table 1A lists the types of data that were col-
lected and analyzed in these studies. Figure 2 shows the
location of vibracores collected as part of these studies.
Complete references are included in the reference list.

1. Cousins, Dillon, and Oldale, 1977: A regional
seismic study of the continental shelf from Long Island
to Chesapeake Bay. Its major objectives were to search
for potential environmental hazards such as mobile
sand sheets or recent faulting, and tentatively to identify
the shallow subsurface sedimentary structure and strati-
graphy. The authors cite several significant seismic or
bathymetric studies of this region that precede their
work, including those of Veatch and Smith (1939), Em-
ery (1965,1966,1968), Stearns (1967, ESSA C&GS se-
ries), Uchupi (1968, 1970), Emery and Uchupi (1972),
and Schlee and Pratt (1972) (see Cousins, Dillon, and
Oldale, (1977) for complete references).

This survey was conducted during April and May of
1975, funded by the Bureau of Land Management and by
the U.S. Geological Survey, Office of Marine Geology,
Branch of Atlantic-Gulf of Mexico Geology, at Woods
Hole, Massachusetts.

The data are presented in three sections: 1) the Long
Island shelf; 2) the New Jersey shelf to Delaware Bay
(area no. 1 in fig. 1), and 3) the Delaware shelf south to
the entrance of Chesapeake Bay and the entire Virginia shelf.

2, Williams and Duane, 1974: A total of 445 miles
(716 km) of continuous seismic reflection profiles (50-
200 joule sparker) and 61 vibracores were obtained from
the Inner New York Bight, an area of about 250 square
miles (650 square kilometers) offshore of northern New
Jersey and western Long Island. Shrewsbury Rocks, a
submarine outcrop of resistant coastal plain sediments,
demarcates two distinct geomorphic provinces. The
northemn province is underlain by coastal plain strata
which have been deeply eroded by Pleistocene glacial
processes and covered by sand-and-gravel outwash. In the



southern province, the coastal plain strata have been
evenly truncated and are now covered by a veneer of more
recent material, Seismic records reveal three primary
types of bedding: 1) Coastal Plain strata which exhibit a
gentle, regional, southeastward dip, 2) steeply inclined
crossbeds of fluvial origin which are restricted to an
elongate basin east of Sandy Hook, and 3) Pleistocene-
Holocene stratified fluvial sands and gravels which are
regionally discontinuous and dip gently seaward. Cores
show that fine to medium sand predominates on the inner
shelf. Isolated patches of coarse sand and rounded pea
gravel are present offshore of Long Island. Coarse sedi-
ment offshore of New Jersey is considered to originate
from sea floor outcrops of coastal plain strata. Very fine
sand, silt and clay comprise the sea floor materials occu-
pying the head of the Hudson River Channel. Sand suit-
able for beach nourishment blankets the shallow parts of
the Inner New York Bight. An estimated 2 billion cubic
yards (1.52 billion cu. meters) of clean sand is recoverable
by dredging. Significant parts of the Hudson Channel
have been filled by ocean disposal of as much as 1 billion
cubic yards {0.76 billion cu. meters) of anthropogenic
waste material.

3. Fray and Ewing, 1961: Sparker survey and
echosounder data were taken along two transects parallel
to the northern New Jersey shoreline, Twenty piston
cores taken in the summer and fall of 1960 were drilled to
a maximum depth of 220 cm.(approx. 7 feet). Gross core
lithology, grain size, mineral content, cementing material
and organic content were described for each lithologic
unit. Offshore components of the Navesink, Red Bank,
Manasquan and Kirkwood formations were tentatively
identified using sparker survey, macrofossil and core data.

4. Alpine Ocean Seismic Survey, Inc., 1988: Dur-
ing February and March of 1988 the Sea Bright Borrow
Area was further investigated to delineate additional off-
shore areas of suitable borrow material. This was in

_response 1o a revised requirement of 47.2 million cubic
yards (36 million cu. meters) of sand for nourishment of
Section One project beaches. The entire Sea Bright Bor-
row was investigated by geophysical lines operated with
a UNIBOOM subbottom seismic profiler capable of pene-
trating and delineating the deeper subbottom strata.
Based on the interpretation of the seismic reflections, 30
vibracores were taken at selected locations. Cores and
geophysical data of this survey and its predecessors were
correlated and analyzed. These activities delineated a

total of 54.46 million cubic yards (41.4 million cubic
meters) of sand from the Sea Bright Borrow Area suitable
for replenishment of nearby beaches.

5. McClennan, 1983: High-resolution seismic pro-
files and sidescan sonar data were collected offshore of
New Jersey in June, 1980. The sidescan sonar images
indicated some potentially active megaripples with 2- to
3-meter (6- to 10-foot) crestal spacing within an area of
general image darkening. The darkened area may consist
of a group of indistinguishable ripples. The megaripples
cluster in patches of 10 to 50 sequential ripples in the
northern part of the study area. Most are concentrated in
water depths of 20 to 22 meters (65 to 72 feet); others are
in water as shallow as 12 to 15 meters (39 to 49 feet) and
extend laterally as far as 9 o 17 km (5.6 to 10,6 miles)
offshore. The seismic reflection profiles recorded subbot-
tom reflectors as deep as 42 meters (138 feet) below
seabed. Horizontal reflectors, sediment-filled valleys,
buried channels, and multiply-dipping reflectors were
recorded. Flat-lying reflectors were observed south of
Barnegat Inlet with locally buried valleys or inlets cutting
the sediments southeast of Great Egg, Litlle Egg, and
Barmnegat Inlets. North of Barnegat Inlet, subbottom re-
flectors are traceable as far as 4 km (2.5 miles); they are
separated by 5 10 12 meters (16 to 40 feet) of sediment. A
2-km (1.24-mile) transition zone separates the northemn
and southern parts. Surficial sediments in this transition
zone typically are less than 1 meter (3.28 feet) thick but
may be very active, as indicated by numerous megaripples
and linear sand stringers.

6. Ashley, Wellner, Esker, and Sheridan, 1991:
Analysis of 100 km (62 miles) of seismic reflection
{GEOPULSE) profiles from a47-km> (18-square-mile)
grid on the low-mesotidal inner continental shelf near
Barnegat Inlet revealed that the upper 30 meters (100
feet) is composed of three unconformity-bounded
units. Vibracores 1 to 6 meters (3 to 20 feet) long
recovered from 12 sites contain several lithofacies,
reflecting a variety of depositional environments that
existed during late Quatemary glacio-eustatic sea-level
fluctuations on this slowly subsiding passive margin
with low sediment supply. Environments include 1)
rivers active during glacial and stadial lowstands of the
sea, 2) a barrier island- lagoon complex, 3) pro-barrier
ebb-tidal delta, 4) shore-attached and shore-detached
ridges, and 5) below-storm-wavebase shelf dating to
interglacial or interstadial highstands.
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Following the last major interglacial (approx, 125
ka), sea level fell and riverine erosion produced a planar,
seaward-dipping surface (R1) by early Wisconsinan time
{approx. 70 ka). As sea level rose during the mid-Wis-
consinan (approx. 55 ka), a barrier island system migrated
shoreward to within 0.2-1.7 km (0.1 to 1.1 miles) of the
modem barrier shoreline, leaving a 4- to 6-meter (13- (o
20-foot)-thick record (Depositional Sequence I). Maxi-
mum highstand of the mid-Wisconsinan sea was 20 me-
ters (66 feet) below present sea level. Sea level fell again
during the late Wisconsinan {approx. 20 ka) and rivers
again flowed across the exposed shelf, creating an uncon-
formity (R2). Subsequently, a barrier/lagoonal system
developed following rising sea level at least by early
mid-Holocene time, based on peat (8,800 £ 130 BP) cored
from a depth of 12 meters (39 feet). The mid-Wisconsi-
nan (approx. 55 ka) barrier system was preserved under
these early Holocene transgressive sediments (Lower
Unit of Depositional Sequence II, lower transgressive
tract). The modem barrier and inner continental shelf
deposits (Upper Unit of Depositional Sequence II, upper
transgressive tract) are thin (typically 3 to 4 meters, or 10
to 13 feet) pebbly sands overlying a prominent unconfor-
mity (a transgressive surface, R3) formed by marine ero-
sion during the Holocene sea-level rise. The ebb tidal
delta and shore-attached linear sand ridges both act as
partial shields against wave and tidal current erosion of
the muddy substrate directly beneath R3. In the nearshore
area, this shielding produces a transgressive surface (ma-
rine unconformity) of relatively high relief (3 to 7 meters,
or 10 to 23 feet).

7. Miller, Dill, and Tirey, 1973: High-resolution
seismic data (3.5 kHz Sparker and UNIBOOM) disclosed
the sand thickness of the Beach Haven Ridge, site of the
proposed Atlantic Generating Station, It is only 5 ft. (1.5
meters) thick on the northem end of the ridge but thickens
to 20 ft. (6 meters) on the southern end. The ridge is
underlain by a north-south trending valley at depths of
more than 60 ft. (18 meters) that is filled with Holocene
(7,000-8,000 years before present) mud. The valley is
incised into clay units of Pleistocene age, probably depos-
ited during the Bo isotope stage- 5 highstand of sea level.
The sparker seismic signal penetrated more deeply into
the Tertiary and Pleistocene formations which dip south-
eastward as deep as 500 ft (152 meters) below the sedi-
ment surface. Also, the Tertiary formations are at a very
shallow depth north of Bamegat Inlet where they crop out
on the sea floor,
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8. Meisburger and Williams, 1982: About 1800
km? (700 sq. miles) of the central New Jersey Inner
Continental Shelf between Avalon and a line 7.5 km (4.7
miles) north of Bamegat Inlet was surveyed to assess and
quantify marine sand and gravel resources as deep as 6
meters (20 ft.) below the sea floor. A total of 1133 km
(704 miles) of high-resolution seismic reflection profiles
and limited sidescan-sonar coverage were combined with
analysis of 97 vibracores to quantify the offshore sand
resources. Study results show that many linear and arcu-
ate shoals appear to be Holocene in age and overlie
pre-Holocene deposits. The pre-Holocene deposits con-
tain shells, shell fragments, and other calcareous material
and commonly are yellowish-brown, suggesting deposi-
tion in a subaerial setting or exposure to leaching proc-
esses. The heterogeneous character, extremely poor sort-
ing, oxidation-type color of the coarser material, and the
coincidence with channel-like subbottom reflectors on seis-
mic records suggest a fluvial origin. An estimated 172
million cubic meters (225 million cu. yards) of suitable sand,
in 15 areas, is available, but requires further evaluation.

9. Waldner and Hall, 1991: Deeper penetrating
seismic reflection data revealed the Miocene "800-ft.
aquifer” dipping southeastward. Correlation to the
U.S.G.S. offshore monitoring well yields reliable identi-
fication of the seismic reflection horizons. The higher-
resolution GEOPULSE seismic data revealed an incised
valley higher in the stratigraphic section with a southeast
trend . The age of incision and subsequent filling are
unknown,

10. Dill and Miller, 1982: Geophysical survey data
were collected off Avalon, NJ in the area proposed for
installation of an outfall pipe. Using a DE 719-B Echo
Sounder, detailed bathymetry of the adjacent coastal wa-
ters was surveyed. The bathymelric data showed that the
ocean bottom descends to the 40-foot (12-meter) contour
within 5000 feet (1524 meters) of the beach and remains
relatively flat seaward from that line to the boundary of
the survey area. An ORE 3,5 kHz subbottom profiler was
used along 20 transects parallel to the shoreline and 13
transects perpendicular to the shoreline. The profiling
penetrated to a maximum depth of 60 feet (18 meters)
below the sea floor and disclosed a series of flat lying
reflectors; the uppermost reflectors are truncated by the
sloping ocean bottom on their seaward edge. Eleven
vibracores taken to a depth of 30 feet (9 meters) show that
the sediments corresponding to the prominent reflectors



consist primarily of sand and gravel with some layers of
silt. An upper unit of dense, medium-to-fine sand extends
from the beach and thins rapidly seaward. An intermedi-
ate unit consists of organic silt mixed with gravel, inter-
preted as Late Pleistocene-Holocene material. The under-
lying third unit is much older and contains abundant clean
sand and fine gravel,

11. Meisburger and Williams, 1980: A geologic
study of the Inner Continental Shelf region off of Cape
May, NJ was conducted inorder to find and delineate sand
and gravel for beach restoration and maintenance. This
study included analysis of 1258 kilometers (782 miles) of
seismic reflection profiles and 104 sedimentary cores as
much as 3.7 meters (12.14 feet) in length. Results of the
study indicated that 18 sites, identified on isopach maps,
contain nearly 1.09 billion cubic meters (1.43 billion cu.
yds.)of sand. Allbut two of the sites are linear and arcuate
shoals of Holocene age consisting of clean, quartz sand of
marine origin. The shoals are about 6 meters (20 feet)
thick and appear to rest on a pre-Holocene fluvial surface
composed of dense silty sand and gravel. The six shoals
closest to the Cape May beaches contain about 216 mil-
lion cubic meters (283 million cu. yds.) of sand, making
them the most promising southem sites for future consid-
cration,

IDENTIFICATION OF ERODING SHORELINE

The New Jersey Beach Profile Network

The concept for a New Jersey Beach Profile Network
(NJBPN) developed in March 1986 at the New Jersey
Dept. of Environmental Protection’s Division of Engi-
neering and Construction (DEC), formerly the Division
of Coastal Resources. The DEC contracted with the
Stockton State College Coastal Research Center (CRC) to
assist in the planning and implementation of the program.
The CRC staff began data collection at the NIBPN survey
stations in 1986.

The NJBPN developed in response to coastal damage
caused by a March 1984 northeast storm and Hurricane
Gloria in 1985. This damage occurred at a time when the
state had scant quantifiable survey data to substantiate the
amount or severity of sediment loss on the state’s beaches.
Municipalities with damaged beaches could only estimate
losses as "low", "moderate”, or "severe”. Also, there was
no way to document whether losses had been chronic or
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related to a particular storm event. After the March, 1984
storm, Federal Emergency Management Agency's
(FEMA) Interagency Hazard Mitigation Report (FEMA-
701-DR-NJ) recommended an updated mapping program
every five years or after the next severe storm, comple-
mented by annual beach-dune profiling surveys, The pro-
posal pointed out the need for beach volume data to
determine both short- and long-term trends in beach sta-
bility. The short term events, such as storm recovery and
beach nourishment activity, would be reflected in the long
term history of shoreline advance or retreat at each of the
project sites.

In 1985, documentation of beach condition was nec-
essary to satisfy the Damage Survey Report (DSR) re-
quirements of FEMA for losses to municipally engineered
and funded beaches and dunes. In the aftermath of Hurri-
cane Gloria, FEMA strongly recommended that the siate
initiate a monitoring program so that the documentation
would be available in the future.

The beach and dune profiling program involves an-
nual monitoring of general shoreline and beach face con-
ditions, including erosional and depositional trends.
These data permit determination of potential erosion
problems and areas in need of beach and dune protection
programs. The profiling program has the potential to help
reduce development risks in high hazard areas and to aid
in the coordination of federal assistance through FEMA
following major coastal storms.

Methodology

During the summer of 1986, scientists from the DEC
and CRC visited each New Jersey municipality along the
Atlantic Coast, and parts of Raritan and Delaware Bay.
Beach survey sites were selected based on the following
criteria:

1. Location represents typical community beach
condition.

2. Each shoreline community has at least one site.

3. Existing survey data are used to determine the
site.

4, Surveys are to be conducted annually in the
Fall.



5. No federal property is included in the program.

6. Control points for profile stations are sited on
State or County property.

In the Fall of 1986, the survey team collected the first
set of measurements. A team from the CRC has collected
follow-up measurements ¢very year through 1993, The
1992 survey was completed three weeks prior to the
December 1992 northeast storm, the damage from which
resulted in the New Jersey shore being declared a Federal
disaster area. The analysis in this report is based on the
data collected annually from 1986 to 1992.

There are 9C beach profile stations, 83 along the
Atlantic Coast, 3 on Raritan Bay, and 4 on Delaware Bay.
The beach profiles are surveyed each autumn,

The profile lines are surveyed with a Lietz Set-4 Total
Station Electronic Transit which feeds data to a SDR-22
survey data logger. The unit is activated over the first
known point, the Instrument Station (IS), with data en-
tered concerning survey location, benchmark elevation
and position for two known points as well as several
environmental variables (such as temperature), collima-
tion, transit height, and prism height. The survey points
are obtained using a reflecting prism, A back shot is taken
at the second known point, (called the Back Shot (BS)).
Then a line of points is shot across the dunes, back beach,
shore face and into the water to a minimum water depth
of 12.0 feet below NGVD (National Geodetic Vertical
Datum of 1929), formerly called mean sea level. A typical
beach profile consists of 35 to 50 individual data points.
The prism pole height can be changed between data points
to reflect shot conditions so that entry into the ocean only
requires added pole height to overcome water depth,

Next, the stored data are transferred to a personal
computer via Lictz SDR software. The survey team
checks the data against field data before transferring 1o
database storage. The profile plots {as seen on the profile
data sheets) and some of the volume calculations are
computed with the Interactive Survey Reduction Program
(ISRP) of Birkemeier and Leffler (1992). With this soft-
ware, one can plot as many as five surveys of a single
profile site and compute the unit volume change between
any two of the surveys. The unit volumes are measured in
cubic yards of sand per linear foot of shoreline. Typically,
the calculated volume estimates generated with the soft-
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ware can provide approximate volume change values for
the beach area within 1000 feet of the profile site (or to
any groin/jetty structure--the structures invalidate the cal-
culation becavse of their sand-collecting or sand-starving
effect). Because some of the survey sites are over 6000
feet apart, one cannot compute volume change for an
entire beach or total volume gain/loss between sites with-
out understanding that such estimates are a gross approxi-
mation of the complex, variable and dynamic sand-supply
systems that characterize the New Jersey coast.

The New Jersey Coastline

The New Jersey Coast is 130 miles in length. Iis
beaches are composed primarily of unconsolidated sand,
silt and gravel reworked from Cretaceous, Tertiary, and
Quaternary Coastal Plain sediments (McMaster, 1954).
The unconsolidated material is eroded either from on-
shore Coastal Plain Formations in the northem section of
the coast or from submerged coastal plain sediments
redistributed along the Coast by wave action and long-
shore transport. The New Jersey Coast is the landward
boundary of the Atantic Continental Shelf, a slowly
subsiding passive margin with low sediment supply that
has undergone several glacially- controlled sea-level fluc-
tuations (Ashley and others, 1991a). Sea level has risen
along the New Jersey Coast, and the nearshore zone is
being inundated at a rate of about 8.7 inches per century,
with accompanying shoreline retreat landward of as much
as 12 feet per year (Psuty, 1986, Nordstrom and others,
1977).

The Northern Coast

Cretaceous, Tertiary and Quaternary Coastal Plain
sediments are directly exposed to wave action from Long
Branch south to Point Pleasant Beach (see figs, 4-7). In
this part of the coast, called the Headlands by Fisher
(1965) and by Nordstrom and others (1977), the modem
beach lies directly seaward of a bluff which rises as much
as 26 feet above the beach, Prior to extensive human
development in the last half of the 19th century, nammow
dunes had covered the bluff and migrated over it a short
distance inland. Nowadays, major storms erode the
beach/dune cover and the bluff itself. The eroded material
is reworked by wave action and is thus incorporated into
the present-day sediment supply. Longshore curmrents
may carry the sand northward or southward along the
coast to be deposited at a spit, on another beach, or at an



inlet. In the northem coastal area, a barrierisland stretches
from Monmouth Beach to Sea Bright (see fig. 4). The spit
at Sandy Hook marks the temporary northern endpoint of
sand deposition by longshore transport on the New Jersey
coast.

As development expanded toward and along the edge
of the bluff in the northern coastal area, property owners
asked for help to protect their property. The enginecring
solution to the landward erosion of the Monmouth County
bluffs took the form of bulkheads, steel pilings and rock
revetments (reinforcement of shoreline with large quarry
stones, some emplaced to protect a bulkhead). The armor-
ing of the shoreline cut off the supply of sand to the beach
and longshore transport system, with the long term result
that the beaches are nearly nonexistent in much of north-
ermn Monmouth County., '

The Southern Coast

By contrast, there are no exposed Cretaceous and
Tertiary Coastal Plain sediments along the southern New
Jersey coast (from Mantoloking to Cape May Point, see
figs. 7-16). Here, the sands reworked from submerged
Coastal Plain sediments mingled with eroded onshore
sediments transported from the northem bluffs by long-
shore currents to form a series of barrier islands ranging
inlength from 5 miles (the Wildwoods, fig, 15) to 18 miles
(Long Beach Island, fig. 9). Along the coast from Point
Pleasant southward (fig. 7), the beaches consist of pro-
gressively less material derived from the bluffs in Mon-
mouth County. (McMaster, 1954). South of Long Beach
Island (Reach 7), the average diameter of sand grains is
half that of those on the northern beaches; moreover, the
suite of trace minerals interspersed with the predomi-
nantly quartz sand differs from that found in the northem
sands. This suggests either that the sand on the southern
coast barrier islands has been derived from sources other
than the northern biluffs or that it has been reworked after
deposition and'later sea-level rise.

Inlets

From Mantoloking to Cape May, large lagoonal sys-
tems of open bay and salt marshes lie between the barrier
islands and the mainland. Tidal inlets divide the barrier
islands from each other (see figs. 8-16). These inlets
interrupt the longshore transport of beach sand, restricting
sediment transport to cells that extend from inlet to inlet
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along the barrier islands. Some material is transferred to
neighboring barrier islands by the complex tidal currents
that occur at the inlets and by migration of the inlets
(Ashley, 1987; Halsey and others, 1982).

Of New Jersey’s 11 inlets, 5 are confined between
rock jetties (at Shark River, Manasquan, Bamegat, Ab-
secon and Cold Springs), and no longer shift position,
Three inlets (Beach Haven/Little Egg, Brigantine and
Corsons) are still "natural” in that no engineered structures
modify their natural equilibrium. Three inlets (Great Egg,
Townsends and Hereford) have one jetty or one shoreline
armored with rock to control inlet channel migration.

In many undeveloped coastal areas, tidal inlets have
a greater impact on beach erosion or accretion on individ-
ual barrier islands than does longshore transport. For Cape
May Point and Cape May City, if sediment transport by
longshore currents were the dominant factor shaping the
barrier islands, these two communities at the southem
endpoint of longshore transport on the New Jersey Coast
would be buried in beach sand. Instead, both southern-
most communities are sand starved. In addition, changes
resulting from coastal development and shoreline con-
struction have affected shoreline stability.

Along the New Jersey coast, several beach replenish-
ment projects have been completed, and others are
planned. These projects are an attempt to restore balance
between sediment loss and sediment supply on both bluff
shoreline and the barrier island environments, Monitoring
of these replenishment projects will provide quantitative
data on beach sand requirements and loss rates, and may
enable State and municipal planners to establish nourish-
ment schedules for maintaining coastal beaches,

Data Analysis

Staff at The New Jersey Geological Survey examined
beach profile data collected by Stockton State’s CRC,
1986-1992, from all 83 Atlantic Coast profile sta-
tions {(Reaches 2-14). Using ISRP, this information
was analyzed and organized into data sets, one for

each profile line. Each profile data set includes the
following:

1) A cross section of the 1986 and 1992 pro-
files to show change in the profile between
these years.



2) A graph and table showing approximate sand
volume change from 1986 to 1992,

3) A graph and table showing shoreline change
from 1986 to 1992,

The profile is based on the 35 to 50 measurements
logged in the field.

Yolume Change

The volume of sand in cubic yards per linear foot of
shoreline is calculated, factoring in both that part of the
beach above and below the water line to a water depth of
3.7 meters (12 feet). The annual total is the combined
value of the above- and below-sca-level values. The
approximate 6-year volume change is the combined value
of all 6 annual totals. The mean annual volume change is
the average value of the annual totals. The standard
deviation indicates the range of values around the mean.
Negative values indicate loss of sand. Each additional
year of data extends the time series for each profile, thus
improving the reliability of the values.

For profiles located within or near areas of recent
beach replenishment projects, the data may reflect the
added sand volume. However, not all profiles at replen-
ishment sites show this increase. In some instances, the
beach appears to lose the replenished sand, as indicated
by a sharp decrease in the following year (for example,
profile 126, Longport Borough, where 129,000 cubic
yards of sand were added in 1990). Likewise, a more
subtle increase in velume for neighboring profiles may be
evident as the replenished sand is redistributed by long-
shore transport. Or, the replenished sand may have been
transported by longshore currents to an area between

profiles and thus not be evident in this analysis. Informa-

tion on replenishment projects is listed in tables 2B-14B.
Also, the location of the profiles with respect to the munici-
palities is shown in figs. 4-16 and tables 2A-14A,

As noted above, in the northern coast area (Reaches
2-4), the beaches are armored with jetties and a sea wall.
The apparent small volume change shown for these areas
reflects initial lack of sand. Likewise, accumulation of
sand is limited becaunse the high tide laps up along the sea
wall at many of the northern coast beaches. Also, the
mean slope of the beach (including its extension under
water) in the north is approximately twice as steep as it is
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in the south. In addition, there is a less extensive system
of offshore shoals to break the force of incoming waves.
These factors combine to inhibit sand deposition on the
northern beaches.

Profiles in natural areas (for example pi‘oﬁle 247,
located in Island Beach State Park) may show a more
stable volume change pattemn. Many of the profiles for
Reach 6, including those in Island Beach State Park, are
stable compared to other profiles on the coast. However
nearby jetties and structured inlets affect these areas also.
Given these influences, the profile data are most effec-
tively used to monitor local beach dynamics. In some
instances, a trend in neighboring profiles may reflect a
broader beach dynamic, but one cannot define such atrend
solely on the basis of the profile data.

Shoreline Change

On all shoreline change data herein reported, the
changes are based on the distance of the shoreline from a
known reference marker on land in 1986, the first year of
the survey. Migration of the shoreline seaward or land-
ward is represented as a positive or negative value, respec-
tively, in relation to the 1986 shoreline. Although the
volume change data are caiculated based on a line con-
structed from 35-50 measurements, the shoreline data are
direct measurements.

Shoreline change may reflect an actual increase in beach
size or only a shift of sand along the profile. If the shoreline
has retreated significantly, the sand may have moved directly
offshore within the range of the profile measurement (to a
water depth of 12 feet). In such instances, the shift in sand
volume to the underwater area would be evident in the cross
section or in the volume change graph. The 1992 measure-
ments for profile 145 illustrate this. The planned expansion
of the survey program to collect data semi-annually instead
of annually may reveal seasonal erosion and accretion pat-
terns such as short-range shifting of sediments offshore and
onshore.

In other cases, the shoreline change data closcly
parallel the volume change data (for example, profiles 126
and 134). Refer to both graphs and the cross sections to
compare trends.

In the shoreline change table for each profile, the net
shoreline change value is the combined value of the



increase/decrease of the shoreline from 1986 through
1992. A high positive value reflects significant natural or
engineered seaward migration of the shoreline; for exam-
ple, profiles 105 and 108, both of which are in an area of
replenishment,

By contrast, on Long Beach Island, though replenish-
ment sand was emplaced in Barnegat Light Borough and
Long Beach Township, Section I, this replenishment does
not show up in the net change value (see profiles 144 and
145), This could be due to:; 1)location of the profiles
outside the area of the replenishment, 2)shift of sand
offshore, or 3)longshore transport of sand beyond the
profile area.

Grouping by Reach

The New Jersey Atlantic Coast profile data are or-
ganized into 13 segments called reaches. Most reach
boundaries are -along natural breaks, typically at coastal
river mouths in the north and at inlets in the south. The
few exceptions-are those between Reaches 2 and 3, 5 and
6, and 14 and 15, which are at municipal boundaries.

The 13 reach maps {at the beginning of each reach
section) include information on the municipalities, pro-
files and calculated volume change between profiles (as-
suming no engineered structures and uniform beach dy-
namics between profiles). Facing each reach map are
tables summarizing reach data for the years 1986- 1992,
Tables 2B-14B list the dates of previous beach replenish-
ment projects by municipality, based on information pro-
vided by DEC, New Jersey Dept. of Environmental Pro-
tection (NJDEP). The shoreline change and volume
change data for profiles located within the reach are
summarized in tables 2C-14C and 2D-14D, respectively.
Tables 2E-14E list values for approximate sand gain or
loss based on the calculated average volume change of
two neighboring profiles for an entire reach. As stated
above, such a calculation assumes that erosionfaccretion
conditions in the area of a profile extend uniformly as far
as the midpoint of the distance to the next profile and that
no engineered structures are situated between the profiles.
This is, in many cases, farther than the 1000-foot distance
indicated by Farrell (1993) as the valid limit of the data
on each side of a profile. This table provides an approxi-
mation of volume change between profiles and thus along
the length of a reach rather than actual measured values,
A detailed analysis of local volume change (between
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profiles within areach) would require more profiles (1 per
1000 feef) to more accurately characterize the volume
change. No data are shown for inlet arcas owing to the
complexity of their sediment transport dynamics.

The volume change calculations were compared to
estimates made by 1) the U.S. Army Corps of Engineers
{(USACE) 2) DEC and 3) some anecdotal information
from the public. The calculated average values generally
supported all three, particularly for areas of extreme gain
or loss.

The calculated-volume-change data were entered
into the Geographic Information System at New Jersey
Geological Survey to produce the volume-change maps
for the New Jersey Atlantic Coast (figs. 3A and 3B). On
these maps, locations of completed beach replenishment
projects are indicated just offshore of the replenishment
sites by the letter "R”.

Results

Data shown in the various reach and profile tables
demonstrate the complex nature of the New Jersey Atlan-
tic Coast. Longshore drift, hurricanes, winter storms and
rising sea level maintain a constant state of coastal flux.
Some areas were stable during the 7-year period of beach
profiling, 1986-1992 (for example, profile 161, Spring
Lake Borough, Reach 4). Others, however, were very
volatile (for example, profile 168, Allenhurst Borough,
Reach 3),

Apparent increase in sand volume and/or seaward
shoreline migration in these data may indicate little or no
major storm activity, or may reflect beach replenishment
or other engineering activity. For example, a groin may
cause sand buildup on one beach while starving the beach
downdrift of the groin. An explanation of the causes of
prevailing beach conditions is beyond the scope of this
report. Accordingly, the reader is urged to check the table
of beach replenishment projects against the profile data in
order to distinguish natural from artificial changes.

Beach Replenis] Project Design--USACE and DEC
NIDEP

All beach restoration or construction activity funded
by the state or federal government is preceded by a series
of site evaluations performed by DEC and USACE re-



spectively. On many projects the agencies work coopera-
tively. The first investigative step, called reconnaissance,
includes a data search for documentation of previous
projects, a review of air photes, recent and historic, and
identification of potential funding sources. The second
step, called the feasibility study, includes the collection of
new data, such as marine seismic surveying, and analysis
of vibracores, to evaluate potential sand excavation sites.
Also, securing funding commitments and developing pre-
liminary design criteria are part of the feasibility phase.
The final step is project implementation, during which
contracts are negotiated and finalized and the contractor
completes the replenishment. All shore protection pro-
jects administered by the USACE include a 50-year
schedule of restoration and beach maintenance involving
channel dredging, beach sand replenishment, and/or con-
struction/maintenance of engineered structures such as
jetties, groins or bulkheads.

S ¢ shoreli it { USACE/DEC re-
lenist o i I

The beaches in Reaches 2, 3 and 4 are the most
intensely developed and heavily armored in New Jersey,
with groins, jetties and miles of sea wall. The stable
appearance of these beaches from 1986 through 1992 is
misleading. Thé ocean laps up against the sea wall be-
tween profile stations 183 and 184. There are very narrow
beaches between profile stations 178 and 179, The steep
seaward slope of the beach and seabed here adds to the
area’s lack of sand stability, A shore protection project for
the area from Sea Bright to Monmouth Beach (the shore-
line section encompassing profiles 182-178) initiated by
USACE in cooperation with NJDEPE includes beach
replenishment which started in the spring of 1994,

Reaches 5 and 6 comprise some of the most stable
sections of the New Jersey Atlantic Coast. The beaches
are somewhat steep, but seabed slope is more gradual than
it is to the north, and hardened shoreline structures are
few. No sand replenishment or construction activity has
occurred from 1985 through 1994. The USACE is plan-
ning a reconnaissance study here for engineered beach
stabilization or replenishment to begin in 1995.

Reach 7 (Long Beach Island) is a low-lying barrier
island with gently sloping beaches and few hardened
shoreline structures. It sustained substantial erosional
damage during several recent coastal storms (Eugene
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Keller, oral commun., 1993). Except for sand dredged
from Bamegat Inletin 1992 and pumped to a few northem
beaches, this Reach has had little shore protection activity
from 1985 through 1994, USACE started a reconnais-
sance study of this area in March, 1994,

Reach 8 includes Pullen and Brigantine Islands.
Pullen Istand and the northern 2 miles of Brigantine Island
are undeveloped natural areas (profile 134 is within this
area). Brigantine City occupies the rest of Brigantine
Island. Both islands are low-lying, gently sloping, and
both have very changeable sherelines, particularly in the
northemn natural arcas. USACE and DEC started a feasi-
bility study of this reach in 1994,

Reach 9 {Absecon Island) has undergone replenish-
ment activity in Atlantic City and Longport Borough, and
sand redistribution in Margate City. Profiles 130, 129, and
128, on the northeastern end of Absecon Inlet at Atlantic
City and Ventnor, show positive net volume change,
whereas profiles 127 and 126 show negative net volume
change. As with Reach 8, USACE and DEC began a
feasibility study in Reach 9 in 1994,

Reach 10 (Peck Beach, the barrier island occupied by
Ocean City) received a major replenishment in 1992, and
a smaller one at its northeastern end in 1989. These
replenishments, along with periodic maintenance work
(emplacement of additional smaller volumes of sand) by
the USACE, are designed to maintain sand volume on
these beaches.

Reach 11 (Ludlam Beach) is a low-lying shoreline
under intense erosional pressure. Several replenishments
were completed from 1984 through 1992. The USACE
plans to start a reconnaissance study following a groin-
construction project at Whale Beach, Upper Township by
DEC, scheduled for completion in 1996.

Reach 12 (Seven Mile Beach) has had several replen-
ishments and some construction activity in the Avalon
Borough part of the island (profiles 116, 115, and 114).
Graph 1 for profile 116 shows the volume change resuli-
ing from the large replenishments. Farther down the island
(profiles #115-113) the evidence is less clear. The Stone
Harber Borough part of the island (profile 113) has had
no replenishment projects. The spit at the southwestern
end of the island is eroding rapidly, Hereford Inlet is
widening, and the downdrift barrier island (Reach 13) is



receiving abundant sediment (see Ashley, 1987).
USACE and DEC are cooperating on a feasibility study
for the island as a whole (Eugene Keller, oral commun.,
1993).

Reach 13 (Five Mile Beach, the Wildwoods) has
some of the widest, high-sand-volume beaches on the
New Jersey Coast. As noted above, it lies downdrift of
Hereford Inlet .and it accumulates sediments moved
downshore from the inlet by longshore transport. How-
ever, water has inundated the lower-lying landward side
of the protective coastal dunes. Hereford Inlet is wide and
shallow, except:for the navigation channel on its south-

western side (directly along the northeastern end of Reach

13). Inlet dynamics are active in a cycle of spit growth,
spiterosion and spit breaching (Ashley, 1987). As aresult,
frequent dredging is required to maintain the navigation
channel. As documented in table 13B, there have been
several replenishments of dredge material at North Wild-
wood City (area including profile 111) since 1985. Also,
some of the dredged sand is used to build up the lower-
elevation back dune area. The southem 1.2 miles of the
island is part of a U.S. Coast Guard Siation. With the
exception of the ongoing redistribution of the dredged
sand from Hereford Inlet, this reach is not part of a
USACE or DEC shore protection project.

Reach 14 is another section of low lying shoreline
vulnerable to erosion. The developed parts of this reach
contain numerous groins and other engineered structures,
The U.S. Coast Guard Station, situated on both sides of
Cape May Inlet, comprises the eastern 1 mile of the island.
In 1990, the USACE initiated a 50-year replenishment
project for the Reach. As part of this project, Cape May
City is already (1994) receiving sand; Lower Township is
the subject of a USACE feasibility study; Cape May Point
Borough, located at the mouth of Delaware Bay is next in
line as the subject of a USACE reconnaissance study.

As seen in table 14B, there are documented replen-
ishment projects in Cape May City, Lower Township and
Cape May Point Borough from 1986 through 1992. The
volume change data for profiles 104-108 reflect the re-
plenishment activity. This reach, with its complex wave-
current interaction, has displayed some of New Jersey’s
most severe shoreline losses.

New Jersey’s intensely developed Atlantic Coast is
susceptible to the natural changes affecting many Atlantic
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Coastal areas, including landward migration of barrier
islands, rising sea level, and inlet migration. Reaches 2,
3,4,7, 10, 11, 12, and 14 appear to be more strongly
affected by these changes. Fixed engineered structures to
maintain channels or to protect real estate have both
positive and negative effects on nearby beaches, and
affect natural longshore sediment transport processes.

Given the state’s commitment to shore protection, the
USACE and DEC have planned cooperative studies for
Reaches 5,6, 7, 11 (these are at reconnaissance stage) and
8,9, and 12 (these are at feasibility stage) (Eugene Keller,
oral commun., 1994),

Reach 13, with its accreting shoreline, is not part of
any shore protection preject, except for the maintenance
dredging of Hereford Inlet.

As previously noted, the profile surveys of volume
change and shoreline change provide only discrete snap-
shots of beach dynamics along the New Jersey Coast. The
analysis is an effort to quantify the complex and varied
dynamics at work. In particular, calculations of volume
change between profiles assume constant beach condi-
tions and no engineered structures between profiles, The
shoreline and volume change data provide baseline data
for monitoring the fate of replenishment sands. As the
duration of the study lengthens each year, the validity of
the profile data is correspondingly enhanced (Farrell,
1993). In light of New Jersey’s commitment to shore
protection, such data will be increasingly valuable to
federal, state, and local officials, home buyers, coastal
planners and engineers, insurance companies, the scien-
tific community and the coastal community at large.

SELECTION OF HIGH PRIORITY SURVEY AREAS

Compilation of available geologic and geophysical
information, together with the beach replenishment
critical areas assessment disclosed areas lacking neces-
sary seismic and sedimentological information. The
area off Townsends Inlet, between the 3-mile state and
12-mile federal limit was chosen for collection of addi-
tional seismic and core data. The additional data were
needed to:

1) enable assessment of the quality and volume
of sand in federal waters as much as 3 to 12
miles offshore;



2) address a lack of seismic and coring data in the
target area at these depths;

3) collect new data directly offshore of a known
"problem area”, where coastal erosion is significant
and where replenishment projects are imminent;

4) possibly connect and extend the active seismic and
coring operations of other agencies, such as the U.S.
Army Cerps of Engineers or state agencies; and

5) possibly arrange a "piggyback” contract on
Corps of Engineers vibracoring contracts, thus sav-
ing on mobilization costs.

The data compilation disclosed information gaps at
two locations: 1) off Townsends Inlet (figs. 13 and 14),
and 2) off Loveladies (near Harvey Cedars, north end of
Long Beach Island, fig. 9). These are both areas of
continuing beach erosion problems and may be supplied
by artificial beach replenishment in the near future. Both
areas have prominent submarine features in the federal
waters area (3 to 12 miles offshore). These are northeast-
trending elongate linear topographic ridges 10 to 30 feet
high. In addition, both are locations where new seismic
and coring data could greatly extend knowledge of the
Holocene and Late Pleistocene stratigraphy of the New
Jersey Continental Shelf.

The Townsends Inlet area was selected because,
within the time and funding available, the survey could
adequately evaluate the sand resources. In addition, the
current seismic and coring studies of the Corps of Engi-
neers off Townsends Inlet provide good coverage in the
adjacent area within state waters, 0 to 3 miles offshore
(Brian Murtaugh, oral commun., 1993). An adequate grid
and coring density could be obtained in either the Town-
sends Inlet or the Loveladies area, but not in both. The
potential for cooperation on the vibracoring contract with
the Corps of Engineers (scheduled for the Fall of 1993)
prompted selection of the Townsends Inlet area for the
1993 survey.

ACQUISITION OF NEW DATA
Seismi

The seismic data acquisition for the MMS study,
which took place during the summer of 1993 (hereafter
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referred to as "the survey") was based on investigating
beyond the 3-mile state limit the offshore extension of
some features found in the nearshore area of the USACE
study, as well as other features farther offshore. The
linking of the two studies by integration of the data sets
should result in enhanced analytical capacity for both
studies.

The survey focuses on sand ridges--linear features
10-30 feet high, trending northeast roughly parallel to the
coast along the inner continental shelf offshore of New
Jersey (Ferland, M. A., 1990; Stubblefield and others
1983; Field and Duane, 1976; Stubblefield and Swift
1976; McKinney, and others, 1975; Stahl and others,
1974; and Duane and others 1972). These ridges are large
accumulations of sand, the upper parts of which have been
reworked by currents. Active reworking of sediments of
the inner shelf is important as a source of beach and
backbarrier sediment and in onshore transport. (Ferland,
1990). Typically, sand ridges are among the most suitable
and economical sources of sand for beach replenishment
{Meisburger and Williams, 1980).

The survey grid consists of a series of intersecting
lines, roughly parallel and perpendicular to the predomi-
nant northeast trend of the ridges (see fig. 2). Real-time
cursory interpretation of the analog data paper records
made it possible to collect additional seismic data over
areas of interest.

Development of data acquisition methods

For the past two years (1992-1994), the New Jersey
Geological Survey and Rutgers University, Department
of Geological Sciences, have developed a digital high-
resolution single-channel marine seismic system. Initially
funded under the Minerals Management Service Conti-
nental Margins Program (Year 9), this system combines
conventional analog equipment with a land-based engi-
neering seismograph (Waldner and others, 1993;1994),
The system capitalizes on the processing and archival
capabilities of digital data.

Data acquisition system

The analog equipment is an ORE Geopulse™ sys-
tem in which a towed catamaran with a magnetorestric-
tive diaphragm having a peak frequency of about 1.0
kilohertz is the seismic source. The power supply (Model



5420A) provides energy levels of 105, 175, 280, 350 and
455 joules. A Geopulse™ receiver (Model 5210A) and
EPC graphic data recorder control the firing rate, fre-
quency filtering, and gain scaling, before plotting the data
on electrosensitive paper. A digitizing dual trace oscillo-
scope (Hewlett Packard Model 54200A/D} monitors the
incoming raw and filtered signal.

Digital system cemponents

The digital system receiver is a Bison Instruments
9024™ 24-channel engineering seismograph. Analog-to-
digital conversion is 16-bit with digital instantaneous float-
ing point. Wavenoise (a low-frequency, high-energy signal)
is attenuated by analog-receiver low-cut frequency filters
before entering the first channel of the digital seismograph,
Digital filters on the digital seismograph are, therefore,
selected with due regard to the analog filters to minimize
signal aliasing, The selsmogmph is equipped with an auto-
save feature which mutfs to internal storage after a pre-set
number of enhancemems In the marine surveys, each shot-
point is saved w1lhout signal enhancement. Intemal data
storage is on an 80-megabyte hard disk.

Digital data storage restrictions

The digital operating system limits downloading to
999 files or fewer, although more can be saved by the
seismograph. In qdditlion. download time for hundreds of
small files to a microcomputer increases geometrically to
unfeasible limits, For most survey situations, at 12 traces
perfile, the 80-megabyte hard disk can hold nearly 12,000
recorded traces. This|is enough for a single day of data
collection, permitting downloading overnight, For exam-
ple, with an analog f‘iring rate of three shots per second
and a trigger-divider (detailed in the next section) ratio of
10:1, approximately 11 hours of continuous digital re-
cording is possible.

Digital system enhancements added in Townsends In-
let survey

A trigger-divider and automatic roll-along switch
overcomes digital recording and storage problems. A
trigger-divider sends!a stower trigger rate to the digital
seismograph while mamtmmng the fast firing-rate for
analog records. The slower digital trigger-rate serves three
purposes, First, it ad:'tpts the firing rate nommally used by
analog units that is too fast (often 2-3 triggers per second)
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for the cycle time of the enginecring seismograph; second,
it maintains output of an analog paper copy for cursory
interpretation and general quality control; and third, it
reduces the digital data collected to a manageable but
representative size. An automatic roll-along switch (de-
veloped by Bison Instruments) overcomes limitations of
the seismograph’s mass- storage device and the micro
computer by grouping adjacent traces to files. The 12-
channel roli-along switches the single channel input to the
next trace after each trace-sampling cycle. With the auto-
save feature set to 12 enhancements per SAVE, the roll-
along groups 12 sequential traces to a single file. The
system is limited to 12 instead of 24 channel-files so that
the auto-save cycle time is shorter than the digital firing-rate.

Survey positioning

Survey positioning via the Global Positioning Sys-
tem (GPS} enables one to plot real-time position and to
obtain navigation accuracy to within 10 meters following
processing. The seismic data are correlated to the GPS
data by synchronization of the seismograph clock to the
GPS clock, thereby matching seismic data file-header
time-tags to geodetic coordinates. This reduces the rub-
ber-sheeting error of analog data caused by interpolation
of data points between manuat time marks on the analog
paper record. Vibracores and bottom grab-samples that
are similarly surveyed with GPS can be projected accu-
rately onto the seismic section,

Table 1B compares GPS positioning accuracy with
other methods employed in water covered areas for van-
ous survey classes. For the offshore New Jersey survey,
real-time positioning conformed to absolute point posi-
tioning with selective availability (SA). Using a stable
GPS base station (maintained at the Department of Envi-
ronmental Protection building, 401 E. State Street, Tren-
ton, New Jersey} post-processing accuracy conformed to
differential pseudo ranging standards. Discussion of GPS
positioning including processing can be found in Hoffman-
Wellenhof and others (1993} and Puterski and others (1992).

Townsends Inlet Seismic Survey

More than 150 line-miles of data were collected at
the Townsends Inlet site in both analog and digital
format. The analog data were used for optimum place-
ment of vibracores, collected as part of Phase I of the
MMS grant.



The file format of the engineering seismograph is
SEG-2, a standard magnetic tape format recognized by the
Society of Exploration Geophysicists (SEG). In prepara-
tion for processing, the data are converted to SEG-Y
format (SEG Technical Standards Committee, 1980). As
a part of Phase II of the MMS study, the data were
processed using EAVESDROPPER™, a common-mid-
point (CMP) processing software developed by the Kan-
sas Geological Survey (Kansas Geological Survey, 1993;
Bennett and Chung, 1986; Somanas and others, 1987).
The digital data will be processed with conventional seis-
mic processing routines such as; trace sorting, removal of
defective data traces, residual static corrections, source
receiver offset comections, deconvolution, horizontal
stacking, digital frequency filtering, muting and gain scal-
ing. Seismic processing theory is thoroughly reviewed by
Robinson and Treitel (1980); Robinson (1983); Waters
{1978): Yilmaz (1988); Sheriff and Geldart (1982-83).

Seismic Interpretation

After processing, the seismic data will be correlated
with the vibracores and with data from previous studies
to identify sand deposits and estimate their volumes by
seismic stratigraphy. Seismic stratigraphy as applied to
marine unconsolidated sediments is a method of deter-
mining the nature and geologic history of the sediments
and their depositional environment from seismic evidence
(Sheriff, 1984). Its basic assumption is that a reflection
alignment corresponds to a time-stratigraphic horizon, a
representation of the surface of the solid earth at a particu-
lar geologic time (Anstey, 1977) rather than a record of
the time- transgressive lithostratigraphy (rock stratigra-
phy). Seismic stratigraphic methods are discussed in:
Berg and Woolverton (1985) Sheriff (1980); Brown and
Fischer (1980); Sangree and Widmer (1979); Anstey
(1977); and Payton, (1977).

Using the premise of seismic stratigraphy, Vail and
others (1977) identified seven-types of stratigraphic inter-
pretations besides post depositional structural deforma-
tion based on the geometry of seismic reflection correla-
tion patiemns: (1) geologic time correlations, (2) definition
of genetic depositional units, {3) thickness and deposi-
tional environment of genetic units, (4) palecbathymetry,
(5) burial history, (6} relief and topography on unconfor-
mities and (7) paleogeography and geologic history when
combined with geologic data. However, a limiting factor

is that lithofacies and rock type cannot be determined
directly from geometry of reflection correlation pattems.

Seismic Sequence Analysis

Seismic sequence analysis defines separate, geneti-
cally related strata, termed depositional sequences, by
locating their boundaries, usually by evidence of uncon-
formities. The time interval represented by strata of a
given sequence may differ from place to place, but the
range is confined to synchronous limits marked by ages
of the sequence boundaries where they become conform-
ities, Depositional sequence boundaries are recognized on
seismic data by identifying reflection pattemns caused by
lateral terminations due to sediment or eustatic change.

For the study area off New Jersey, the glacial mecha-
nisms that influenced sea-level cycles in the Holo-
cene/Wisconsinan are very useful for seismic sequence
analysis because amplitudes of the eustatic sea-level
changes vary for the different components of the Milank-
ovitch cycles {Ashley and others, 1991a). The deep-sea
oxygen isotope records (Ruddiman 1977; Sancetta and
others, 1973) indicate that the last two major glaciations
in the late Wisconsinan (approximately seventy thousand
years ago) (Stage 4) would be of a magnitude to canse
major sea-level falls across New Jersey. These sea-level
falls would create the exposures of the shelf that corre-
spond to the type 1 sequence boundaries of Vail and others
(1977) and Haq and others (1987).

Seismic Facies Analysis

Seismic facies analysis delves further into the char-
acter of a group of reflections by investigating the general
amplitude, frequency, interval velocity, abundance, con-
tinuity and configuration of the reflections (Sheriff,
1980). Where the seismic facies are described and
mapped, an interpretation of the environmental setting
and sedimentary processes enables the interpreter to pre-
dict the litholegy of seismic facies (Vail and others, 1977).

Seismic facies units are mappable, three-dimensional
seismic units composed of groups of reflections whose
parameters differ from those of adjacent units. Where the
internal reflection parameters, the extemal form, and the
three-dimensional associations of those seismic facies
units are delineated, the units can then be interpreted in



Table 1B. Allowable horizontal positioning system criteria’

Estimated Positional Allowable for Survey Class
Positionlng system Accuracy
(Meters RMS)* 1 2 3

Visual Range Intersection 31020 No No Yes
Sextant Angle Resection 2010 Ne Yes Yes
Transit/ Theodolite Aﬁgle Intersection 1105 Yes Yes Yes
Range Azimuth Intersection 05t03 Yes Yes Yes
Tag Line (Static Measurements from Bank)

<1500 f: from baseline 03t01 Yes Yes Yes

>1500 fi but <2000 f lws No Yes Yes

>3000 fi from baseline 5 1o 50+ No No Yes
Tag Line (Dynamic)

<1000 f1 from baseline o3 Yes Yes Yes

>1000 fi but <2000 ft 3o No Yes Yes

>2000 fi from baseline 6 to 50+ No No Yes
Tag Line (Baseline Boat) 510 50+ No No Yes
High Frequency EPS (Microwave or UHF) l1tod Yes Yes Yes
Medium Frequency EPS 310 10 No Yes Yes
Low Frequency EPS fLORAN) 50 to 2000 No No Yes
Satellite Positioning:

Doppler 100 to 300 No No No

Starfix 5 No Yes Yes
NAVSTAR GPS:

Absolute Point Positioning {no SA)® 15 No No Yes

Absolute Point Positioning (with SA) 5010 100 No No Yes

Differential Pseudo Ranging 205 Yes Yes Yes

Differential Kinematic (future) 0.1t0 1.0 Yes Yes Yes

! from U.S. Army Corps of Engineers, 1991
RMS: root mean square

3SA: selective availability, a U.S. Department of Defense accuracy limitation

Table 1C. Latitude/longitude locations for the 20 vibracores collected during the summer, 1994

Site Latitude Longitude Site Latitude Longitude
1 39°07' 159" N 74°38° 104" W 11 WO 11I'02.1"N 74°35' 316" W
2 39°07° 49.0" N 74037 32.9" W 12 39°09° ST.9" N 74°33' S2.2° W
3 39°07" 43.6" N 74° 35" 544" W 13 39°09" 53.9" N 74°35° 15.1" W
4 36° 07" 09.4" N 74° 36" 33.2" W 14 39°09" 10.5" N 74° 36" 52.1" W
5 3910 18.6" N 74° 33 05.6" W 15 39°07° 31.8" N 74°34' 27.5" W
6 39°07* 39.0" N 74°36' 37.5" W 16 39°02' 214" N 74°41" 47.5" W
7 35705 21.8" N 74°34 4.2" W 17 39°01' 570" N 74°41° 11.2" W
3 39°07" 34.0" N 74°31' 36.7" W 18 39°00" 18.2"N 74°41' 17.2" W
9 35°03' 22.1" N 74°41' 12.5" W 19 38°58 346" N 74°38' 39.4" W
10 39°07° 26.0" N 74°32° 1L W 20 39°00° 50.0" N 74° 37" 26.5" W
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terms of environmental setting, depositional processes
and lithology.

Sand deposit identification and volumetric estimates

The resulting interpretation will be used to identify
sand deposits suitable for beach sand (part of the Phase 1I
study). It is planned to contour these deposits so that their
volumes can be calculated. Thus, the volumetric estimates
would only include the areacovered by the seismic traverses,

vi .

In June, 1994, the New Jersey Geological Survey
finalized a contract with New Jersey Marine Sciences
Consortium to collect 20 vibracores in the area of the
Townsends Inlet seismic survey (summer, 1993). Core
locations were selected by NJGS and Rutgers University
Geosciences Department, based on initial findings of the
1993 seismic survey. The drilling was completed in early
September, 1994. The 20 vibracore sites are listed by
latitude/longitude in table 1C, Prominent shoals from
which cores were collected include "The Lump” and
Avalon Shoal (fig. 2). The cores will be logged, photo-
graphed and undergo additional preparation for analysis
afier transport to Rutgers University. Subsequently, Rutgers
Geosciences Dept. will perform the textural and mineralogic
analysis as part of Phase II of the cooperative study.

FUTURE WORK

In Phase II of the cooperative study, NJGS will
continue to obtain basic geologic, economic and environ-
mental data on offshore sand deposits in federal waters.
More specifically, the tasks will include the following: 1)
analysis of the seismic data and vibracores collected in
Phase I; 2) a comparison of sediment needs vs. availability
of the selected offshore deposits; 3) a cost comparison of
onshore vs. offshore sand resources and dredging in state
vs, federal waters; and 4) investigation of environmental
effects of extracting offshore sand resources.
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REACH AND PROFILE DATA SHEETS

Pages 24 through 140 contain the profile data sheets, reach tables, and reach maps as described in the
Data Analysis section of the text.
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Figure 4. Map of Reach 2, Sandy Hock to Long Branch, showing municipalities,

profila locations, and calculated volume change between profiles
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Reach 2 - Sandy Hook to Long Branch, Monmouth County

Table 2A. Profil stations - Sandy Hookt to Long Branch, Monmouth County

Location
Beach  Loongtod: | Latitade '

Elevation  Site description 3
profie Sk
Aaticn I
184 TISEISW A02400N 10(est)” Enmance to Gamway National
Recreation Arca, Sea Bright Borodgh
183 T35830W 40233N 10(est)*  Via Ripa St, Sea Bright Borough
182 TISBLSW 40R13IN 1264  Ronke 36 (Occan Ave.), Sca Bright
Borough
18 TI5BUW 402138N 657  Municipal lot, Sea Bright
180 TI82TW 402047N 817 ite Occan Reef Condominiams,
Bright Borough
m Ta5828W 402013N 1139  Cottage Rd., Mommouth Beach
178 TISBITW 40193TN 1497 M h Beach Clab, M th
; In degrees, mites, seconds.

Elevation of reference marker i in fect sbove or below scs level, NGVD (National Geodetic
Vertical Datum of 1929).

¥ Location of beach profile surwy stutions d ram U S, Geological Senvey 7.5-minue
, Topopaphic quadnngl mape.
Estimated, not messnred.
Table 2B, Beach revlenistonent and construction activitles, 1985.1992°
— _Replepisbment ~____
Mmicipaliy Daw Activity Vohime Length of
of sand shareline
(Rawds)  (lnearfl)
Middletown Twp. Replenishment of wnknown amoant NA NA
documented by Natiomal Park
Scrvice at Sandy Hook natural arca,
1985-1992
Sea Bright Borough Anty Corps replenishment project
o : evahuhm,w'mlm
Pmﬁ'bmmlﬁhudlumn
aies with oo dry beach.
Moamouts Beach 1985 Replenistunent 3230 325
Ay Corps replenishment proj
ject
my&revﬂmtion.l"mlsg
sart,

Profile statiohs §78 and 179 wre at
l'mcwilhm'yn.nowhut:h.u&!n

t M&m&twwdﬁmmbwumdﬂumm
)
NA, dmmwaihue

wmwmm&,hrm‘
Profile Max. Min. Mean Standard Nt changs ©

o
1718 8.9 36.73 6499 1731 13t
179 16186 13434 14689 1185 2433
180 24232 15447 18194 1801 -29.29
181 24118 189.52 21213 17.58 2529
182 ma2 218.09 26044 1097 979
18 LN 8354 87.08 286 693
184 14613 14389 145.6] Lo 054

! Data sumemarized from table 2 of Profiles 178-184.

! The maxa i and mean & from the ref marker, 19861952

hmdunammlmm"mmnu
} Waloes are summarized from the values lisked as "Net shoreline change, 1986-1992°
in table 2 of Profics 178-184.
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Table zn.;t\pprmnuu mtumu{unp. 1985-1991 by proflls in cublc
Tards per |inear foot of shoreline

Profle  High Low  Mean volums Stndard Net change *
e

177 1045 122 234 632 17.05
178 1453 1924 o4 1243 025
179 119 414 36 640 <213
180 340 867 123 45 -135
181 9.52 994 274 nm 1644
182 934 941 014 741 081
152 516 An 1.03 353 616
184 416 -6A1 009 151 062

! Dyta srmmarized from ble | of Profiles 177-184.

! Mean amnual volome change, 15861992, standard devistion, and
wuxm&ywvdmdmpfmnﬂeldﬁuﬁulﬂ -184,
} Profde 177 included from Reach 3 o calcolare volume change between

peofiles 177 and 178, althongh it is outride Reach 2

Tmmrmdmcwmwmmmmw
Detween profiles In cuble yarda

Profile station Distance Avcrage sl Projecsed Hypothetical
ierval between profiles  volume change volume change rephenishment
(linear i) (elu. wh. F:' between puﬂa voleme .
177-178 3,300 149 4917 2,200
178-179 3,700 0.11 207 2507
17%-180 3350 079 2,646 217
180181 5150 075 M2 3162
181-182 3,500 130 4,550 2,206
182-183 1,500 044 3476 5515
133-184 2500 QAT 1363 2256

! Projected values only. Tho calculated valucs listed bere in the thres righthand colnmms are
bucdomb htdtpdﬁcmd;wuexhndbmud:prﬁwﬂrmdvay
and that there xre 10 eng d structares b them.
: Awapdﬂnmmnmdvdmd:mpvﬂm&mhﬂelofﬂ:?. in the
lefthand column. This value i listed for shoreline intervals between on the
, sccompanying reach map.
hﬁd_vﬁg@y&mmﬂnahlﬁdu&wmﬂwhnuw

4- 1 rerden bty Tated

e ISRP
ed to exiend the 1992 hachy:oﬁle 1 foot seaward from the 5-
gm along alope of profie.

to find the volume
oot land merface




Entrance to Gateway National Recreation Area, Sea Bright Borough
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Reach 2, Profile 184

Change in profile of sand surface, 1986 to 1992

-
o
I

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
o

1992

SEA LEVEL
-10 p= -
20 A L L 2 [l Il 1 'l '] 'l
-50 0 50 100 150 200 250 300 350 400 450 500
DISTANCGE (FEET} FROM REFERENCE MARKER
Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHO |
- Year Above Belowmean Annud
mean sea  sea lavel total
level
1 1987 Q.07 423 4.16
1988 007 -0.87 -1.04
T L 1989 1.05 -0.04 1.01
- 1990  -1.29 -5.12 -6.41
1991 0.18 265 247
" 1992 0.73 -1.54 -0.81
Approximate 6-yr. volume change -0.62
- Mean annual volume change -0.09
?@Mﬂm 367
Negative value danotes loss of sand
- L] B.UWEY\‘EN-R " 14
Iable2
Change In chorslie posdtion (et from referencs marker) SHO G
Yeaar Dato of Distance from _ Change from
. e survey ) ! 2
ol . f 1986 11110 14577
1987 1005 145.46 0.31
E = e g 1988 10/11 146.24 047
i . 1989 10111 146.73 0.96
g 1990 1015 144.44 -1.33
1991 10721 143.89 -1.88
o TeSSHORENE [ 8 1992 1026 146,71 094
§ Net shoreline change, 1986-19927 0.94
- = Mean annual distance from ref. mkr., 1986-1992 2 14561
- e ;@ngm daviation 1.10
Distance measured from reference marker ta mean high tide.
t e Location of referance markar shown in Farrell (1993).
y . . § , ; § ; Minus sign indicates migration landward.
SURVEY YEAR Actual survey date to actual survey date,
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Reach 2, Profile 183
Via Ripa Street, Sea Bright Borough

Change in profile of sand surface, 1986 to 1992

20

10p

SEAWALL

l
l
l

-—l—.__/

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
o

SEA LEVEL \
1986
10 P \ -
1992
.20 a - A A
-200 -100 0 100 200 300 400 500

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

e

an A

Gragh2

Changes I sharelne positon (leet Fom reference merkar)

¥

3

i

SHORELINE CHANGE (FEET)
3

i

1088 SHORELINE

i

§

o LANDWARD  SEAWARD g

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR *
Year Above Belowmean Annual
mean sea  &ealevel total
lovel
1987 0.00 576 576
1988 021 360 339
1989 094 4.7 377
1990 -0.16 0.49 0.33
1991 0.70 -2.68 -1.98
1992 091 152 243
Approximate 6-yr. volume change  6.16
Mean annual volime change 1.03
Standard deviaion 353
Negative value denotss loss of sand
Iable2
SHORELINE CHANGE IN FEET
Year Dats of Distance from _ Change from
suryey ! 2
1986 1010 8478
1887 1005 8478
1988 10/11 8394 0.84
1989 10/11 8757 2.79
1990 10115 87.00 222
1991 10721 89.75 497
1992 1026 91,75 693
Net shorsline change, 1986-1992 ¥ 6.93
Mean annual distance from ref. mkr., 1986-1992 87.08
;an.dam_iexia_ﬂm 2.06

Distance measured from reference marker to mean high tide.
Location of rafarence marker shown in Farrell (1993).

2 Minus sign indicates migration landward.

3 Actual survey date o actual survey date,
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Reach 2, Profile 182
Route 36 (Ocean Avenue), Sea Bright Borough

Change in profile of sand surface, 1986 to 1992
20 T LJ L} L]

15

10

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

Sk -
-10 = "
-15 I ] i 1 'l 1L |

0 100 200 300 400 500 600 700

DISTANCE (FEET) FROM REFERENCE MARKER
Profite lines constructed from 35-50 measurement points/profile.

Grapht Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
o
» Year Above Belowmean Annual
mean sea  sea level total
] 2
2 1987 464 -3.30 134
g 1988 107 777 6.70
1989 138 - 809 9.47
g 7 1990 2.81 653 2.34
1991 0.45 225 -1.80
5 “ 1992 443 24
Approximate 6-yr, volume change  -0.81
- Mean annual volume change 0.14
7.41
Negative value denotes loss of sand
L] - ;.MYYEA " 2®
Graph2 Table2
C1nge I shoreline postion (leet Yo refarsnce marker) SHORELINE CHANGE IN FEET
Year Date of Distance from _ Change from
o e survey _reforence marker ' 1886 shoreling 2
o » f 1986 1110 269.64
1987 10/05 250.48 -10.18
E = e g 1988 1011 27.22 1.58
a " 1989 1011 238.09 3155
g 199 10115 264.96 468
. e 1991 10721 259.84 9.80
o] O SHOREUNE 8 1992 10726 259,85 9.79
E Net shoretine change, 1986-19927 979
= o Mean annual distance from ref. mkr., 1986-19923 26044
] - ftandard doviation 1097
l Distance measurad from reference marker to mean high tide.
ha o0 Location of referance marker shown in Farrell (1993).
2 Minus sign indicates migration tandward.

* ’ " amervem s & ¥ Actual survey dats b actual survey date.
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Reach 2, Profile 181
Municipal Beach, Sea Bright Borough

Change in profile of sand surface, 1986 to 1992

20 . T T T ] T 1 1 ] I

-
(=]

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
B )
|

.20 1 1 L L L 1 1 2 L

-400 -300 200  -100 o 100 200 300 400 500 600
DISTANCE (FEET) FROM REFERENCE MARKER

Graphl Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
" . Year Above Belowmean Annual
meansea sealevel total
E love|
2 1987 528 4.24 952
g . . - . 1988 302 6.56 354
i P S 121 1989 132 -11.26 -9.94
g — : 1990 545 1255 18.00
19951 417 -5.83 -10.00
; - 1992 560 028 532
. Approximate 6-yr. volume change 16.44
- : Mean annual volume change 274
' ;mm_aw_mmpn 11.77
Negative value denotes loss of sand
[ L) guwg\oya;\ n o
Graph 2 Iable2
Year Date of Distance from _ Change from
- = surVey reference markar ' 1986 shoreline 2
" " T 1986 110 189.82
1987 10/05 205.88 16.04
E = o 1988 10/12 220.7 30.88
u .. g 1989 10111 193.46 364
g . o 1990 1015 241.18 51.36
S s — 1991 10721 218.75 28.93
o] ResroRasE .8 1992 10726 215,11 2529
g Net shoreline change, 1986-1992 2529
- o Mean annual distance from ref, mkr., 1986-1992 21213
-] e ;ﬁnﬂa@.@w@ﬁm 17.59
t Distance measured from reference marker to mean high tida.
o frae Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration landward.
: LR L ' 3 Actual survey date to actual survey date.
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Reach 2, Profile 180
Opposite Ocean Reef Condominiums, Sea Bright Borough

Change in profile of sand surface, 1985 to 1992
20 L] | L{ L} L]

e
(=]
L |

SEA LEVEL

o

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
5
¥

-20 2 'l 1 ] 'l
-100 0 100 200 300 400 500

DISTANCE (FEET) FROM AEFERENCE MARKER
Profile lines constructed from 35-50 measurament paints/profile.

Graph 1 JYablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
O
o« Year Above Below mean Annua
mean sea lgvel total
j saaloa
2 1987  -0.15 -3.40 -3.55
§ . . 1988  .398 5.28 1.30
2 o S 1988 362 £.70 -308
g - 3 e 1990 040 5.00 5.40
1991  -4.80 387 867
é - 1992 284 -1,59 125
Approximats 6-yr. volume change  -7.35
- Mean annual volume change -1.23
wn 491
Negative value denotes loss of sand
L4 - ;M\EA-R L o
Graph2 Iable2
Crngs In shoraire postion fast krom retersnce farkar) - SHORELINE CHANGE |N FEET
Year Datg of Distance from _ Change from
o : o suvey  referance marker ' 1986 shoreiing 2
o . T 1986 11711 21232
1987 1007 179.19 3313
E - e g 1988 10112 154.47 -57.85
" . 1989 10711 169,58 4274
g 1990 10116 192.28 -20.04
e ASHORRNE o —v—r 1001 10/22 18269 -25.63
m T " 1992 10727 18303 2929
E § Net shoreline change, 1986-19927 -29.29
o e Msan annual distance from ref. mkr., 1986-1992 181.94
- e S iat 18.01
Distance measurad from reference marker to mean high tide,
ol B Location of reference markar shown in Farrell (1993},
2 Minus sign Indicates migration landward.
* 4 S smEvEa - * 3 Actual survey date o actual survey date,
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Reach 2, Profile 179
Cottage Road, Monmouth Beach Borough

Change in profile of sand surface, 1986 to 1992
§ L} ] 1

30 I

n
(=]
]

-
=]
I

SEA LEVEL

o

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

L
o
L]

-20 : ] 1 1 1 1
4] 100 200 300 400 500 600
DISTANCE (FEET) FROM REFERENCE MARKER
Proflle [ines constructed from 35-50 measurement points/profile.

Grmph 1l Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
L Year Above Belowmean Annual
mean sea  sealevel total
E iovel
2 1987 430 161 581
g 1988 -365 0.49 4,14
1989 068 -0.36 032
5 . 1950 413 306 7.19
1991 417 -5.83 -10.00
g - _1992 200 350 -1.41
Approximate 6-yr. volume change -2.13
- . Mean annual volume change 036
Standard deviation 640
1 Negative value denotes loss of sand
] - -» YE& h -
Graph2 . Iable2
Change in chioraline posiion (leet horm refererice sharker) SHORELINE CHANGE IN FEET
. Yoear Date of Distance from _ Change from
- , oo survey _refarence marker ' 1986 shoreline 2
o ., T 1986 1741 134.34
1987 10,07 153.41 19.07
E"' "“g 1588 1012 134.44 0.10
B i 1989 1011 136.04 1.70
5 o . 1990 06/1191 161.86 2752
A e IS oo 1991 10722 149,48 15.14
] 100 SHORELRE . 1992 10/26 158,67 2433
_ Net shoreline change, 1086-1992 ¥ 2433
= o Mean annual distance from ref. mkr., 1986-1992 3 146.89
. | e Standard deviation 11.85
T Distance measured from reference marker to mean high tide.
Bt ad Location of reference marker shown in Farreil (1993).
2 Minus sign indicatas migration landward.
: P renea © T “ ? Actual survey date to actual survey date.
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Reach 2, Profile 178
Monmouth Beach Club, Monmouth Beach Borough

Change In profile of sand surface, 1986 to 1962

20 Y 1 T T T T T

10 =

SEA LEVEL

S5k

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

.15 1 A 1 ] L 1L

-300 -200 -100 0 100 200 300 400 500
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement polnts/profile.

Tahlel
PROFILE 178 MONMOUTH BEACH CLUB APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR l-;OOT OF
SHO
Year Above Belowmean Anrnual
mean sea  sealavel total
level
1987 1.16 1367 14.83
1988 -255 1.08 -1.47
1989 -1.07 -5.96 -7.03
o 1990 354 757 11.11
1991 327 062 265
1992 -3.07 -16.17 -19.24
Approximate 6-yr. volume change 085
Mean annual volume change 0.14
?.Ens!.élﬂ_d_e_\dﬂ!lon 1243
Negative value denotes loss of sand

SHORELINE CHANGE (FEET)

Table2
Change in shoreline posifon {fest fom refersnce markar) S G
Year Dats of Distance from _ Change from
= _suvey  ro ! oreline 2
1986 11711 53.84
" T 1987 1007 74.28 20.44
-2 1988 1012 57.38 354
3 1989 10112 36,73 -17.11
“ ™ 1990 10116 87.39 3355
— e SmshiiiC-tP 1991 10722 80.10 26.26
1986 SHORELINE 1992 1027 65.21 11,37
™ ""§ Net shoreline change, 1986-1992 3 11.37
o Lo Mean annual distance from ref. mkr., 1986-1992 3 64.99
Standard deviation 17.31
™ l Distance measured from reference marker to mean high tide,
s Location of referance marker shown in Farrell (1983).
2 Minus sign indicates migration landward,

% : 2
& & e L “ Actual survey date 1o actual survey dats.
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Figure 5. Map of Reach 3, Long Branch to Shark River Inlet, showing municipalities, profile
locations, and calculated volum_e change between profiles
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Reach 3 - Long Branch to Shark River Inlet, Monmouth County

Table 3A. Profile stations - Loog Branch ta Shark River Intet, Mommouth County

Lecanon
Beach  Lougimde 'V Latitode Hevation  Site description 3
profie w)*
siation
m 735801W 401905N 1892 404 Ocean Ave., Long Branch City
176 735840 401848N n72 S-evEn Presidents Pak, Long Branch
178 735843W 401826N 2152  N.Broadway Ave., Long Branch City
174 TISHTW 401715TN 456  Morris and Pavilion Aw., 1.ong
Branch City
173 Ta5858W 4M1705N 314  West Bnd Ave., Long Branch City
112 735859W 401701N 1439 South of West End Ave., Long Branch
City
1M TI590TW 401620N 30.59 Pnlclmn Ave., Elberon, Long Branch
ity
170 735923W 401525N 10{eat)* Roosevelt Avc., Deal Borough
168 T735934W 401441N 2522  Darlington Ave., Deal Borough
188 735942W 401407N 10 {est)* Corlies Ave. and Boardwalk,
Alletthurst Berongh
267 TI554TW 40138N 1620  Tth Ave., Asbury Park City
167 TISI54W 4013178 1300 3rd Awe,, Asbury Park City
166 7A000TW 40124TN 1347 Ocean Nwhthwny, Oosan Grove,
165 740022 401213N 1890  McCabe Ave., Bradley Beach Borough
164 HO0IOW A110N 1530 Sylvania Ave., Avon-by-the-Ses

Borough

: In dogroes, mirmtes, scoonds.

Elevation of reference marker is in feet above or below sca level, NGVD (National Geodetic
Vertical Datum of 1929).

} Location of beach profilc survey stations

R wwmplncqm&mﬂm-p-

d from US. Geok

gical Sarvey 7.5-minute

Replenishmept

Municipality Dar Activity Volume Length of

of saand shoreline

(movde)  Qincar 1)
Entire Reach umt:e;lemdmem cv:hm!wammwbym
P“'-‘F‘t
Corps of Engineers
Long Branch City No sctivity posed.
Deal Borough No activity poed.
Allephurst Borcugh 1939 Sand redistribution 35-40,000 NA
Loch Arboor No activity ooed.
Village
Asbury Park City No activity noted.
Neptupe Twp. No sctivity noted.
Bradicy Beach 1990 Construction of 2 new groins, and
Borough : repair of 3 groims.

Avon-By-The-Sea No activity noted.

Table 3D, Approximate volume :W, 1986-1992 by profile in cubic
yards ger (reac foot of shoreling

Profile  High Low  Mean volume Standard, Net change ©
; deviati
154 741 2142 -5.03 9.51 3018
165 554 1331 0,01 694 4.4
166 1165 1247 045 997 270
167 1792 -36.69 315 19.57 -18.92
267 4 14,19 443 678 26,59
18 7956 -53.90 019 4851 -1.18
169 948 -10:75 137 8.02 8.20
170 1695 2151 173 1538 -1038
m 1063 AT ) -1.25 117 149
172 1989 ET% ) 047 1619 282
173 536 7.2 L7 416 40
174 743 -13.38 119 159 114
175 1919 $.26 140 1041 841
176 2864 2332 268 1834 1607
177 10.15 B -] 282 632 1208

' Dats summarized from table 1 of Profiles 164-177.
Mcan anfus! volume change, 1986-1992, standard deviasion, and
spproximate G-year volime change from table | of Profiles 164-177.

Table JE. Profected volinne change and hypothetical replenishimetit volume for Lntervals
betwreen profiles In cubjc yards

Profic station Distance Average annual Projected Hypothetical

ingerval between profiles  volume change  volume change replenishment
{lmear ft.) (cu.yd:.peir hctweenprof!ikl volume

164-165 4,300 -2.52 -10,836 2,188
165-156 3,700 0.23 -851 1,850
166-167 3,000 -1.80 -5,400 1,953
167267 2,300 A 8,717 1,551
261-168 2,500 =231 6,699 2,691
168-169 3400 0.59 2,006 2993
169-170 4750 -0.18 -855 3490
i-m 5,800 ~1.49 8,542 4315
m-112 4,200 -0.39 -1,638 2,558
172-173 500 012 -60 36
173-174 3,200 024 1,248 3,149
174-175 2,900 129 3,141 1,655
175-176 2400 0.64 -1,536 1,244
176177 ~1.70¢ 0,08 136 961

Propcwdvnlluaiy The calculated values listed here in the three righthand colunms are
that the profile conditions extend from cach profile o the midway
pontbe mmmmmqmmmm
Aveugenfdrmemnmudwtmchnpvalmfmhbleiofﬂ:emeﬁ]untt:
Tefthand column. This value s lisied for shorcline intervals between profiles on the

! Data from New Jerscy Dept. of Enviroamental Protection, Division of Engiasering and
Constroction, Spring. 1994
1 NA, data ot svallable,

Profic Mi Mean Standard  Net change
eviati
164 U650 259.00 1203 -13.70
165 169.10 208,96 2752 -5
166 35157 327154 34017 939 -12.10
167 3007 23172 30254 11.76 16.14
267 30054 . 25332 27215 18.21 -26.30
168 34.96 1481 18.51 727 047
168 31942 25491 27488 2254 34.03
170 2636 2028 23.42 22] p:0)
17 295.00 204685 25542 17.50 -
172 20541 139.70 17279 2579 -22.26
m 253,83 185.14 205.12 2282 -56.81
174 189.86 14603 161.17 17.24 21.74
175 160,11 99.06 133.63 2073 2150
176 36213 27980 307,35 3115 430
112 18892 158445 174.85 1248 2866
} Data summarized fmmuH=2omeﬂles 164-177.
} The and mean di frotn f marker, 1986-1992

besed on annnal meanurements.
¥ Walues are summnarized from the vatoes listed a3 "Net sharcline change, 1986-1992°
in table 2 of Profiles [64-177

35

ing reach map.
Propchdvulnmc changs betwecn proﬁlu calculated as the average anmual volume change
uﬂndbyﬂndmhemnpo es.
4 Hypothetical vohume calculated utilizing the ISRP Program to find the volume
qumdwcxmdﬂnlﬂzbeuhpnﬁlclfounnwud&mﬂx&fmulandm'fm
clevation slong slope of profie.




Reach 3, Profile 177

. 404 Ocean Avenue, Long Branch City

Change in profile of sand surface, 1986 to 1992

20 T T

10

SEA LEVEL

-10

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

_-20 1 L

100

200 300 400 500 600
DISTANCE (FEET) FROM REFERENCE MARKER

700

Profile lines constructed from 35-50 measurement points/profile.

SHORELINE CHANGE (FEET)
» &

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
» Year  Above Belowmean Annual
meansea sea lavel total
level
“ 1987 412 432 8.44
1888 0.48 5.08 4.58
\ 1989  -1.38 -5.86 722
£ 1980 522 493 10.15
1991 2,28 -1.70 0.58
1992 -0.23 075 0.52
Approximate 6-yr. volume change 17.05
Mean annual volume change 2.84
Standard deviation 632
Negative value denotos loss of sand
i * SURvEY vEAR " “
Iable2
Changs in shorekre posiion (feet from nefenence markar} SHO C| G
Year Date of Distance fram _ Change from
- s survey e ! 2
o " T 1986 1111 158.46
1987 1007 182.70 2424
=, s g 1588 1012 172.86 14.40
" § 1989 1012 158.96 0.50
e, . 1990 10116 17495 16.4¢
< - 1991 10722 18892 30.46
] 0 SHORELNE . 1992 10726 187.12 2866
Net shoreline change, 1986-1992 7 28.66
= Fan Mean annual distance from ref. mkr., 1986-1992 3 174 85
- ! Standa ion 12.48
Distance measured from reference markar to mean high tide.
- ot Location of reference marker shown in Farrsll (1993).
; — _ - 2 Minus sign indicatss migration landward.

? Actual survey date to actual survey data,
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Reach 3, Profile 176
Seven Presidents Park, Long Branch City

Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 maasurement points/profile.

Graphl Iahlel

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
— SHORELINEPERYEAR
.. Year Above Belowmean Annual

meansea saalevel total
lovel
1987 15861 13.03 2864
1988 -12.05 -11.27 -23.32
1989 455 -1.47 3.08
1990 164 0.00 164
‘ 1991 -5.52 9.51 -1503
“ . 1902 -1.87 -4.51 -11.08
Appraximate 6-yr. volume change -16.07
-l Maan annual volume change -2.68
tion 1834
Negative value denowss loss of sand

VOLUME CHANGE CUBIC YARDSFT

Snvervesn
Gragh2 Table2

Crargein postion fest rom ret e SHORELINE CHANGE IN FEET
Year Date of Distance from _ Change from
= - survey __reforence marker ' 1986 shoreline
1986 1012 201.22
1987 1007 339.17 4795
1988 1012 279.80 1142
1989 1012 28264 -8.58
1990 1016 36213 7091
1991 10722 30099 9.77
__0192 1027 29552 430
Net shoreline change, 1986-1992 ¥ 430
Mean annual distanca from ref. mke., 1986-1992 307.35
;@nﬁmm 3115
Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration tandward.
SURVEY YEAR 3 Actual survey date to actual survey date.
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Reach 3, Profile 175
North Broadway Avenue, Long Branch City

Change in profile of sand surface, 1986 to 1992
| ] 1 | 1 1 ] 1 L] 1

T

10k -

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-15 'l [ ] 1 [l L 1 A L 'l 2

50 0 50 100 150 200 250 300 350 400 450 500
DISTANCE (FEET) FROM REFERENGE MARKER
Profiie fines constructed from 35-50 measurement points/profile.

Gragh1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR
-l Year Above Below mean Annual
meansea sea level total
E love|
£ 1987 1053 9.26 19.79
§ 19388 -3.93 0.88 -3.05
19889 5.55 1.3- 6.85
% 1090 227 042 -1.85
1991 -0.06 4.01 -4.07
é - 1992 197 720 9.26
Approximate 6-yr. volume change  8.41
m Mean annual volume change 1.40
da it 10.41
Negative value denotes loss of sand
= = ;MYEM.?. " L]
Graph2 Iable2
Changs in thorelne position (et fram refarsnce marker) SHORELINE ¢
Year Dato of Distance from _ Change from
- o survey reference marker ' 1986 shorsline 2
o . T 1986 1112 99.06
1987 1007 152.67 53.61
E b o g 1988 1012 11965 20.59
" - ﬁ 1989 10112 160.11 61.05
% 1990 10/16 135.29 3623
== arae 1991 10722 14208 4302
| 1 SHORELRE [ &  _ 1992 10/28 126.56 27.50
Net shoreline change, 1985-1992 3 2750
- =35 Mean annual distance from ref. mkr., 1986-1992 3 133.63
- - i Standeyd deviation _ 20.73
Distanca measured from reference marker to mean high tide.
Rt o Location of raference marker shown in Farrell (1993).
Mnus sign indicates migration landward.
4 Y e ” " = % Actual survey date to actual survey date.
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Reach 3, Profile 174
Morris and Pavilion Avenues, Long Branch City

Change in profile of sand surface, 1986 to 1992
30 T T L] L ) | T

20

10 =

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-20
-100 0 100 200 300 400 500 600
DISTANCE {FEET} FROM REFERENCE MARKER

Profila lines constructed from 35-50 measurement points/profile.

Tablel
APPROXIMATE GAIN ©OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
Year Above Belowmean Annual
meansea sealavel total
leve)
1987 4.03 275 6.78
- 1988  -298 4.24 1.26
T el — = 1689 095 1243 -13.38
1890 095 250 345
1991 205 045 1.60
1992 477 266 743
Approximate 6-yr. volume change  7.14
Mean annual volums change 1.19
;@nﬂam_defgnon 759
Negative value denotss loss of sand
- - aJmEvvmf n L3
Iable2
Year Date of Distance from Change from
e survey __ referance marker ' 1986 shoreline 2
. 1 1986 10112 146.03
1987 1007 172.27 26.24
E 01 oo g 1988 1012 189.86 4383
- 2 1989 10110 138.83 -7.20
g E 1990 1016 160.24 14.21
accotbozs 1991 10723 153.17 7.14
o TeeSHORELNE .8 1992 10728 167.77 2174
; Net shoreline change, 1986-1992° 21.74
] o Mean annual distance from ref. mkr., 1986-1992 2 16117
Standard deviation 17.24
l Distance measurad from reference marker to mean high tide.
e Location of reference marker shown In Farrell (1993).
2 Minus sign indicates migration landward.
" R arverem * 3 Actual survey dats to actual survey date.
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Reach 3, Profile 173
West End Avenue, Long Branch City

Change in profile of sand surface, 1986 to 1892
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DISTANCE {FEET) FROM REFERENCE MARKER
Profile ines constructed from 35-50 maasuremant points/profile.

Graph 1 Jablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR
" Year Above Belowmean Annual
mean séa  sealeval total
E level
- S 1987  -1.27 NA 1.27
§ 1988  -1.06 0.1 096
S — 1989  -3.88 202 -1.86
5 .- - 1990 391 145 536
1991 481 3,14 167
5 - _1992 175 546 -7.21
Approximate 6-yr. volume change  -4.27
l Mean annual volume change 0.7
Standard deviation 416
Negative value denotes loss of sand
4 - am"ﬁa L] -
Graph2 Table2
Cherge in shoreline poaliion fiset Trom referance rmarkes) SHORE
Yoar Date of Distance from _ Change from
- - survey reference marker ' 1986 shoraling 2
o - 1 1986 11712 253.88
- 1987 1006 160.64 £3.24
E» wg 1988 ion2 196.72 -57.16
ol " 1989 1010 185.14 £8.74
5 3 1990 1017 206.96 -46.92
S 1991 10723 205,44 -48.44
] O SORERE . 1992 10/28 _197.07 -56.81
Net shoreline change, 1986-1992 7 -56.81
- o Mean annual distance from ref. mkr., 1986-1992 2 205.12
- ftandard deviation 2282
Distanca measured from reference marker to mean high tide.
o0 0 Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration landward.
d “ ¢ smervem g “ 3 Actual survey date to actual survey date.
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Reach 3 Profile 172
South of West End Avenue, Long Branch City

Change In profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENGE MARKER
Profila lines constructed from 35-50 measurement pointe/profile.

Graph1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
" Year Above Belowmean Annual
meansea sea level total
lovel
“ 1987 7.23 -4.96 227
1988 981 5.09 14.90
1889 -14.20 -10.03 2423
1990 696 -3.16 -10.12
1991 1581 4,08 19.89
1 _ 1992 134 -1.23 0.11
Approximate €-yr. volume change 282
- Mean annual volume change 047
;ngMMﬂOn 16,19
Negative value denotes loss of sand
= - L3 '{E"-| " L )
Graph2 : Table2
Charige I ehoreline postion fleet Nor referance Mmackar) SHORELINE CHANGE IN FEET
Year Date of Distance from  Change from
o oo survey referonce marker ' 1985 shoreline
i . T 1986 1113 20292
1987 1006 164.79 -38.13
E - o g 1988 10/12 205.41 249
N " 1989 1010 144,59 -58.33
g 3 1990 1017 139.70 6322
czmitozs 1991 10723 171.45 -31.47
o TeeSHoRANE | .8 1992 1028 18066 2226
2 Net shoreline change, 1986-1992° -22.26
- o Mean annual distance from ref. mkr., 1986-1992 3 17279
- - ‘ $tandard deviation 25,79
Distance measured from reference marker to mean high tide.
o o Location of reference marker shown in Farrel| {1993).
2 Minus sign indicates migration landward.

* o aevem ¢ e 3 Actual survey date to actual survey date.
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Reach 3, Profile 171
Pullman Avenue, Elberon, Long Branch City

Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profils linas constructed from 35-50 measurement peints/profile.
Graph1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
] Year Above Belowmean Annual
mean sea saalevel total
5 level
£ 1987 213 8.50 1063
§ 1988 -1.45 -6.80 -8.25
L] a2 1989 056 -8.58 -9.14
g 1980 -0.14 048 034
1991 -2.10 080 -1.30
g - 1992 -105 128 0.23
3 Approximate 6-yr. voluma change  -7.49
] Mean annual volume change -1.25
Standard deviation 717
' Negative value denotes loss of sand
w L] a]RVEYYEM L] o
Graph2 Table2
€hange In shorelne PoSMON tedt Rom reference marker) SHORELINE C
Year Dato of Distance from _ Change from
o - — . survey reference marker ' 1986 shoreline 2
1986 11113 250.10
™ B T 1987 10/06 295.00 44.90
200} foos 1988 1013 250,12 0.02
E g 1939 10110 246 85 -3.25
= 3 1990 1617 247,64 -2.46
* canmrnay 1991 10/23 24988 -0.22
1888 SHORELINE g 1992 10/28 248 33 -1.77
é"" ‘“g Net shorsline change, 1986-1992 3 177
a - Mean annual distance from ret. mkr., 1986-1992 2 255.42
Standard deviation 17.50
= [~ l Distance measured from refersnce marker to mean high tide.
o] e Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration landward.
- ) - [ [] t [

3 Actual survey date to actual survey date.



Reach 3, Profile 170
Roosevelt Avenue, Deal Borough
Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measuremaent points/profita.

Graphl Tablel
APPROXIMATE QAIN OR L.OSS OF SAND
IN CUBIC YARDS PER LINEAR F1001’ OF
SHORELINE PER YEAR
» Year Above Belowmean Annual
meansea sea level total
'é lovel
2" 1887  -1.05 -5.55 -6.60
§ 1988 0.72 14,35 15.07
1889 -0.28 -21.23 -21.51
5 1590 008  17.03 16.95
1991 0.31 -1.18 -0.87
g N -13,50 134
Approximate 6-yr. volume change -10.38
o Mean annual volume change 173
Plandard doviation 15,38
Negative value denotas loss of sand
" » » Yea L =
Graph 2 Tahle2
Grarge In shoreine posficn feet kom reference revher) SHORELINE CHANGE |N FEEY
Year Dato of Distance from Changse from
- o suvey  reference marker ' 1986 shoreline 2
o - T 1985 113 24.29
1987 1006 20.28 -4.01%
E" "'g 1988 1013 24.16 0.13
) - 3 1989 10/10 2069 -3.60
g 1990 1017 2333 096
S 1991 10125 2485 0.56
o] O SORRE .. 1992 10/22 2636 207
Net shoraline change, 1986-1992 7 207
o =3 Mean annual distance from ref. mkr., 1986-1992 * 2342
o - | §tandand doviation 221
l Distance measured from reference marker to mean high tide.
- o Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration landward.
¢ g b ameven " “ ? Actual survey data to actual survey date.
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Reach 3 Profile169
Darlington Avenue, Deal Borough
Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profila.

Gragh2

700

SHORELINE CHANGE (FEET)
)

Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
Year Above Belowmean Annual
mean s6a  sea level total
_lovel
1987 -2.03 445 .48
1988 289 193 492
1989 0.51 -10.24 -10.75
1990 0.73 6.59 5.86
1991 299 2.18 517
1992 4,34 514 948
Approximate 6-yr. volume change  8.20
Mean annual volume change 137
ofl 8.02
' Negative value denotes loss of sand
[ 4] - ;_wvy; " "
Iable2
Changs in ehorelne PORIIGN (et §0m refarence martr) SHORELINE CHANGE IN FEEY
Year Date of Distance from Change from
- s survey ! 2
2 - f 1086 1113 285.09
1887 1006 25944 -25.65
~ = B 1988 1013 256,36 -28.73
- g 1989 1010 254.1 -30.18
e e 1990 1017 271282 1227
- > - 1991 10725 276.44 865
) SHoRELE - 1992 10729 319,12 3403
g Net shorsline change, 1986-1992 3 34.03
o '3 Mean annual distance from ref. mh., 1986-1992 2 27488
- - l $tandard deviation 2254
Distance measured from referance marker to mean high tide,
t o Loeation of referance marker shown In Famel} (1993).
- . . . . " . Minus sign indicates migration landward.
SURVEY YEAR ¥ Actual survey date to actual survey date.
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Reach 3, Profile 168
Corlies Avenue, Allenhurst Borough

Changs in profile of sand surface, 1886 to 1992

10

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

'30 'l L '] R HS I ]
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DISTANCE (FEET) FROM REFERENCE MARKER

Profile lines constructed from 35-50 measurement points/profile,

Graph 1 JTablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
___ SHORELINEPERYEAR
Year Above Belowmean Annual
meansea sealavel total
lavel
19387  -0.01 £33 £.34
1988 035 3311 32,78
1989  -0.09 70.65 7956
1990 074 2617 -2543
1991 060  -53.30 -53.90
- -278
. Approximate 6-yr. volume change -1.16
- Mean annual valume change 018
gtandard deviation 48,51
Negative value denotes loss of sand
o - -» VEA-R " -
Graph2 Iable2
Year Date of Distance from Change from
= e survey referance marker ' 1986 shoreline
- _T 1986 114 15.75
1087 10/06 1563 012
E - -9 1988 10/13 1481 094
o " 3 1689 1010 1599 0.24
5 1990 1017 34.96 19.21
a— 1991 1025 16.21 0.48
-] 1RO ORERE . 1992 10/29 1622 047
' Net shoreline change, 1985-1992 7 0.47
- e Mean annual distance from ref. mkr., 1986-1992 3 18.51
ol - ‘ fandard deviation 127
Distance measured from reference marker to mean high tide.
"o 0 Location of reference markar shown in Farrell (1993).
2 Minus sign indicates migration landward.

¢ N aetvem ¢ ® ¥ Actual survey date to actual survey date.
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Reach 3, Profile 267

8th Avenus, Asbury Park City

Change in profile of sand surtace, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

800

Iable]
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
- Year Above Below mean Annug
mean sea  sea level total
level
* 1987 -1.90 1.37 053
1988 -5.63 269 832
- 1989 542 082 -3.40
. < 1990 -7.64 322 -4.42
1991 149 278 4.27
“ Jo92 0.20 -13.99 -14.19
Approximate 6-yr. volume change -26.59
) Mean annual volume change 443
676
Negative value denotes loss of sand
Iable2
Changs In shorelne posiion et fom 08 merker)
Year Date of Distance from , . Change from 2
- - SUYey 1)
i n 1986 11114 290.65
1987 1008 302.44 11.79
E- fosa 1988 1013 259.04 -31.61
- - 1989 1013 27470 -15.85
5 e, s 1990 10118 253.32 -37.33
— ey - —# 1981 10725 260,52 -30.13
- 1 SHORRNE [ § 9% 11111 264.35 2
g Net shoreline change, 1986-19927 -26.30
- hex Mean annual distance from ref, mkr., 1986-1992 272.15
- - wn —1821
Distanca measured from reference marker to mean high tide.
o o0 Localion of reference markar shawn in Farrell (1993},
2 Minus sign indicates migration landward.
d ' ¢ emerven A * 3 Actual survey data to actual survey date.
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Reach 3, Profile167
3rd Avenue, Asbury Park City

Change in profile of sand surface, 1986 to 1992
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Pmfila lines constructad from 35-50 measuremant points/prolie.

Graph 1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR Foor OF
SHORELINE PER YEAR '
- . Year  Above Belowmean Annual
mean sea  sea lavel total
g lovel
2 1987 1078 714 1792
5 1988 -7.56 -5.87 -13.43
1989 477 -7.07 -2.30
! 199 006 8.47 853
1991 -1.87 892 705
g 1992 487  -4156 -36.69
Approximate 6-yr. volume change -18.92
- Mean annual volume change -3.15
Standard deviation 19,57
Negative value denotes loss of sand
-} - a‘lw\fﬁ " -
Graph 2 Iable2
Change In thorsline postion (leet from reference marker) SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
= = SUIVOY refemnmmum!gmum_’
g " T 1986 1115 292.03
1987 1008 Ino7 31.04
E b = 1888 1013 287.72 -4.31
. . g 1589 1013 297.80 577
g . 1890 10118 301.64 961
e e R 1991 1025 307.37 15.34
-] TORARE 8 1292 10129 208,17 16,14
§ Net shoreline change, 1986-1992 ° 16.14
- s Mean annual distance from rof. mkr., 1986-1992 20254
- - ;an.@m_d_eﬂa_ﬂm 1176
Distance measured from reference marker to mean high tde.
- o0 Location of reference markar shown in Farrell (1893).
Mmus sign indicates migration landward.

Y e ¢ * 3 Actual survey date 1o actual survey date,
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Reach 3, Profile 166
Ocean Pathway, Ocean Grove, Neptune Township

Change in profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement points/profile,
Graphl Tahlel
t APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
~—— SHORELINE PER YEAR'
- Yoar Above Balowmean Annual
meansea sea level otal
: o
2 1987 654 -5.46 -12.00
§ 1588 4.13 752 11.65
1588 -2.04 -10.43 -1247
g 1890 325 453 7.78
1891 112 0.24 0.88
é - _1992 002 148 146
Approximate 6-yr. volume change  -2.70
- Mean annual volume change -0.45
;.mgammmon 9.67
Nagative valua denotes loss of sand
o - ;_mgyyg; L L ]
Graph2 Iable2
Change In shorsine postin (feetfrom reference marker) SHORELINE CHANGE IN FEET
Year Data of Distance from ; Change from 2
o .. T 1986 115 35157
1987 1008 327.54 -24.03
E b [ g 1988 1014 349.15 -2.42
ol - 3 1989 1013 329.80 2177
s e 1990 1018 337.05 1452
" e rrr——— = 1991 10725 346.61 -4.96
- 1992 10729 33947 -12.10
Net shoraline change, 1986-1992 * 12,10
= (=3 Mean annual distance from ref. mkr., 1986-1992 2 340.17
- - tion 9.39
l Distance measured from refarence marker to mean high tide.
o os Locaﬁon of refarence marker shown in Famell (1993).
Mlnus sign indicates migration landward,
" ¢ b RvervEm g g 3 Actual survay date o actual survey date.
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Reach 3, Profile 165
McCabe Avenue, Bradley Beach Borough

Change in profile of sand surface, 1986 to 1992
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Profila lines constructed from 35-50 measurement points/profile.

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
SHORELINE PER YEAR
»l Yoar Above Belowmean Annual
meansea  sealevel totat
E jevel
T 1987 4.4 135 549
§ 1988 0.83 0.73 0.10
1989 8.31 -5.00 -13.31
g A : 1990 102 452 554
1291 5186 -353 163
§ 1 1992 173 -122 051
Approximate 6-yr. volume change  -0.04
- Mean annual volume change -0.01
Standard deviation 694
Negative value denotes loss of sand
‘ " SURVEYYEAR " *
Graph2 Table2
Change in shorelive position (feet om reference marker) SHORELINE CHANGE IN FEET
Year Date of Distance from  Change from
) - survey ce marker * 1988 shoreline ?
o . ? 1988 11115 238.90
1987 10/08 231.18 7.72
Eﬂ* = 2 1988 10/14 235.78 3.12
n . i 1989 10/14 169.16 -69.74
1990 1018 20586 -33.04
5 . - — 1991 10125 20067 -38.23
| T SORELNE e 1992 10/30 181,19 -57.71
. Net shoreline change, 1986-1992 3 -57.1
an = Mean annual distance from ref. mkr., 1986-1992? 208.96
- - l Standard deviation 27.52
Distance measured from referance marker to mean high tide.
o] [4e0- Location of reference marker shown in Farrell {1993).
" 2 Minus sign indicates migration landward.
L N L B 3 Actual survey date to actual survey data.
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Reach 3, Profile 164
Sylvania Avenue, Avon-by-the-Sea Borough
Changs in profile of sand surface, 1986 to 1992
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DISTANCE {FEET) FROM REFERENCE MARKER
Profila inas constructed from 35-50 measurement points/profile.
Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR
Year Above Belowmsean Annual
mean sea  soalevel total
lavel
1987 -1.51 -361 -5.12
1988 -347 1.69 -1.78
S 1989 323  -1081% -758
s o 1850 -4.36 1177 741
1991 0.16 -1.50 -1.66
1692 .08 2150 2142
Approximate 6-yr. volume change -30,15
Mean annual volume change -5.03
$tandard deviaion 951
Negative value denotas loss of sand
¢ SorvEY vEAR " =
Table2
Change in shoreline positon (leet o reference marker SHORELINE CHANGE IN FEET
Year Date of Distance from _ Change from
o suvey  reference marker ' 1986 shoreline
. 1986 1115 26584
1987 10/08 281.70 15.86
il g 1988 10/14 26217 -3.67
. 1989 10/13 254.12 -11.72
3 1990 1018 246.90 -18.94
ezzdbns w 1991 10725 250.14 -15.70
1965 SHORELINE .2 1992 10730 25214 -13.70
§ Net shoraline change, 1986-1992 % -13.70
e Mean annual distance from ref. mkr., 1986-1992 2 259.00
Standard deviation 12.03

[ " "
SURVEY YEAR

Distance measured from reference marker to mean high tide.

Location of reference marker shown in Farrell (1993).

? Minus sign indicates migration landward.
¥ Actual survey date to actual survey date.
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Figure 8. Map of Rsach 4, Shark River inlet to Manasquan Inlet, showing
municipalities, profile locations, and calculated volume change between profiles.
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Reach 4 . Shark River Inlet to Manasquan Inlet, Moenmouth County

Site deacription 3
profile (%%
—Hitiog,
163 T40039W 40105IN 1583 3th Awe,, Behnar Borough
162 40058W 401012N 17.43 18th Ave,, Bebnar
161 TA0115W 4O00524N 18.61 Brightoo Ave., Spring Lake Borough
160 T4 ITW 40033TN 13.1% Salem Ave., Spritg Lake Borough
15% TN HIW AO07SEN 1375 New York Ave,, S¢a Git Barocgh
158 TAQLI43W 400TISN 20.60  Trenton Ave., Sea Gint Borough
157 TA203W 40084TN 2218 Riddle Way and 12t Ave,, Manasquan

! In depres, minams, secinds.

2 Elevaticn of refercnce idarker i in foct sbowe or below ses level, NGVD (Natiomal Geodetic
Vertical Datan of 1929).

’ Location of besch profile survey stations estimated from U.S, Geological Sarvey 7.5-minmte
wpographic quadrangle maps.

Table 4B. }nd: rcﬂw&l,mt and construction activities,

Mugicipali Dae Activi

Entire Reach Umw_.luﬁmrw,m;&w
repl projoct by Amy
Corps of Engincers.

Belmar Borough No activity noted.

Spring Lake 1987 Wieck Pond cudet flume

Baorough rehabdlitated.
Sea Girt Barough No activity noted.
Manasquan No activity noted.

! Duta from New Jerse of Environmenta) Protection, Division
dhmmmsm.lm
! NA, dats not evailable.

Teble 4C. 5} !'!li!” I!“]!ﬂ! proflle In feet !
Profile Max. Min. Mean Stanctard  Netchange

deviation
157 1295% 185.65 20010 1356 1.96
153 31738 18628 30265 191 -1.52
159 403,76 TLso 38241 1230 -17.48
160 3756 . 31858 32830 7136 091
161 LK 19.13 21457 1215 12.96
162 360.70 29120 193 2052 633
163 41028 345,59 432 2085 200 23

! Dats smmnarized from tuble 2 of Profes 157-163.

! The maximom, miniowm and mean distances from the reference marker, 1986-1992
based co annual Measarements,

* Values are sustenarized from the valucs listed as "Net shorcline change, 1986-1992°
in table 2 of Profiles 157-163,

.
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Table 4D. Appeoximate volura changs, 1986-1992 by profile in cublc
¥ards per finesr foot of ghoreling

Profle  High Low Mwh;m w‘ Net change ©
) feviari

157 187 1357 on4 9.25 on
158 170 713 085 125 5.10
159 700 -15.67 1.9 850 1158
160 89 8. 038 sA0 230
161 8.8 -3.60 -0,05 458 an
182 1148 310 1n 631 1.3

163 106 21639 o548 513 3273

' Daw euzmarized from table 1 of Profiles 157-163.
! Mean snouad woluae change, 19861992, standard deviation, and
spprozimate 6-year volume change from table ) of Profiles 157163,

Table 4E. Prﬂmed vohane Chlflg. and hypothetical replenishment vohune for intervals

Profie etaticn Distance Average antwal Projected Hypothetical

nterval botween profdes  volume change  volume change replenishinent
(lincar ) {cu. yh, per between profiles volume
Lincar fi}* fon yio)? fon, v} *
157-158 5,000 044 2,200 2586
158-15% 2,300 -0.54 -1242 1512
159-160 4,150 Q.77 -3,195 2835
160-16t 4,800 0,16 768 2,641
161-162 4,000 083 4,150 2,714
__162-163 4400 -1.87 8208 2531

! Projected vatucs anly, The calculased valoes Linted bere in the throe righthand colummns are

based on the that the profile conditions cxtend from each profile 1o the midway
poist betwoen profiles and that there ant 1¢ cngineered structares berwetn them.
1 Average of the mean anma) volume change values from Tabie | of the 2 in the
icfthand colomn. This valoe is listed for shorcline intervals between on the
. sccompanying mach map.
P!ojecadvdmmhhwnpmﬁ]uuknhgdnmmpmlvdm:hm
iriplied by the o

Hypothxtical replenishment volume calenlated vtilizing the ISRP to find the volume
requived to extend the 1952 beach profile 1 foot seaward from dh: $-foot land srface
chovation along alops of profile.



Reach 4, Profile 163
5th Avenue, Belmar Borough

Change In profile of sand surface, 1986 to 1892
15

-
<
1

Lo,
L

SEA LEVEL

sk

ELEVATION {FEET)} BELOW AND ABOVE SEA LEVEL
@

.
-
o
L

18 i i 1 1 1 1 A 1
-300 -200 -100 0 100 200 300 400 500 800

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement potnts/profile.

Graph 1 Jablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
-l Year Above Belowmean Annua
mean sea  sea level total
lovel
1987 -0.95 029 -1.24
1988 -180 -364 524
1989 241 -19.00 -16.59
S S 1990  -3.44 0.00 344
1991 -5.18 0.00 -5.18
1o 012 -0.94 -1.06
Approximats 6-yr. volume change -32.75
- Mean annual volume change -5.46
$tandard doviation 575
Negative value denotes loss of sand
L - ;mvgvvaﬁ H L
Graph 2 Iable2
Change in ghorsi poation (el from refanence marker) SHOREI !NE cueﬂeg !ﬂ EEEI
Year Date of Distanca from ] Change from 2
- = survey  reference marker ' 1986 shoreling
n . T 1986 115 35897
1987 10/08 365.79 6.82
E = [ g 1988 10/14 34859 -10.38
o n § 1989 1013 352,80 617
% e, 1990 1018 410.28 5131
- gl am = 1991 1025 357.22 -1.75
] 108 SHORELNE | 2 1992 10730 356,58 -239
g Net shorsline change, 1986-1992° -23¢
- e Mean annual distance from ref. mkr., 1986-1992 2 364,32
- - Standard deviation 2095
l Distance measured frem reference marker to mean high tide.
- o Location of reference markar shown in Farrell (1993).
. . _ - . . . 2 Minus sign indicates migration landward.
RV VEAR 3 Actual survey date to actual survey dats.
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

Reach 4, Profile 162
18th Avenue, Belmar Borough

Change in profile of sand surface, 1986 to 1992

SEA LEVEL

] 1 'l '] L b 1 L

100 200 300 400 500 600 700
DISTANCE (FEET} FROM REFERENCE MARKER

Profils lines constructed from 35-50 measurement points/profile.

800

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
- Year Above Belowmean Annual
meansea saa level otal
o _love!l
1987 0.93 2.51 344
1988 an7 7.n 11.48
1989 -5.10 0.00 -5.10
1950 -1.33 1.49 0.16
1991 -1.24 -3.48 -4.72
* 1992 563 -0.66 457
Approximate 6-yr. volume change  10.23
-l Msan annual volume change 1.7
Standard deviation 6.31
' Negative value denotss loss of sand
- - i“EYYEG L o
Table2
Changs in shoreine positon (st ko efarance merken) SHORELINE CHANGE |N FEET
Year Date of Distance from _ Change from
- = survey a) 86 shoreline 2
o . f 1986 116 31250
1987 1008 321.18 868
E = e g 1588 10/114 360.70 48.20
o o § 1989 1009 305.16 7.4
g _____ — 1990 1019 30994 256
= = oy “ 1991 10723 237.20 -16.30
] 1O SHORELNE .8 __1992 11110 31883 633
Net shoreline change, 1986-1692 9 6.33
R o Mean annual distance from ref. mkr., 1986-1992 2 317.93
o - glandard deviation 2052
Distanca measured from refarence marker to mean high tide.
=] [ Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration landward.
. ' b envervean ¢ ‘ s ¥ Actual survey date 1o actual survey date.
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Reach 4, Profile 161
Brighton Avenue, Spring Lake Borough

Change in profile of sand surface, 1886 to 1992

30 ] L) ) L] L| ¥ L 1
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[»]
< 10k -
[=]
=
s
=
S
@
E 0 SEA LEVEL
w
S
=
o
:
o -0k -
20 1 [l L 1 1 I | L 1
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DISTANCE {FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graph1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR
-l Year Above Belowmean Annual
meansea sealavel total
5 _level
2 1987  -207 -1.53 3.60
g - 1988  -1.14 042 -1.56
LI e 1989 440 22 219
g . - - 1990 0.58 7.70 8.28
1991 1.1 -4.16 305
g N 1992 506 -7.64 258
Approximats 6-yr. volume change  -0.32
- Mean annual volume change 0.05
gtandard daviation 456
Negative value denotas loss of sand
- - ;MYYE& " -
Graph2 Iable2
Changs In shorsine posifion (lest fom reference meskr SHORELINE CHANGE IN FEET
Year Date of Distance from _ Change from
- o survey __reference marker ' 1988 shoraling 2
o .. T 1986 1116 219,03
1987 1008 199.73 -19.30
E = e § 1988 1014 203.35 -1568
o . 3 1989 1009 211.91 742
g 1990 10119 22763 8.60
B e e 1991 10723 208.34 -1069
n .8 1992 1110 231.99 1296
g Net shoreline change, 1986-1992° 1296
o = Mean annual distancs from ref, mkr., 1886-1992 3 21457
- . gtandard deviation 1215
Distance measured from reference markar to mean high tide.
- oo Location of reference marker shown in Farrell (1963).
2 Minus sign indicates migration landward.
' 4 b amenen - ‘ 3 Actual survey date to actual survey dats.
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Reach 4, Profile 160
Salem Avenue, Spring Lake Borough
Change in profile of sand surface, 1986 to 1992

20 L] L] L | L] L] L] LI

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

.15 1 1 L L 1 1 L
0 100 200 300 400 500 600 700 B0O
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructad from 35-50 measuremsnt points/profile.

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
- Year Above Belowmean Annual
mean sea  sealevel total
lovel
- 1987 275 0.69 3.44
§ 1968 0.28 446 4,74
N B 2 1989  -1.79 644 823
g = 1990 025 178 203
1991 -3.87 -0.64 -4.51
3 - _1992 636 253 8,89
Approximate 6-yr. volume change  2.30
-l Mean anrual volume change 0.38
Standard deviation 640
1 Negative value denctes loss of sand
L 4 L] " VEN-] " L ]
Graph2 Table2
Change In shrsine poaltion {ieet from referanon Muarker) SHO|
Year Date of Distance from _ Change from
- - survey reforence marker ' 1986 shoreling 2
1986 1116 33665
) - 1087 1008 323.12 -13.53
E . e g 1688 1010 33184 -4.81
z 1989 1009 327.06 -9.59
" R 1990 10/19 32327 -13.38
- E— 1991 10723 31858 -18.07
1686 SHORELINE - 1992 1110 337.56 091
§ N [ Net shoreline change, 1986-1992 * 0.91
- L Mean annual distance from ref. mkr., 1986-1992° 328.30
- - Standard deviation 726
l 1 Distance measured from reference marker to maan high tide.
e e Location of reference marksr shown in Farrel] (1993).
2 Minus sign indicates migration landward.
: 3 LI 7 z 3 actual survey dats to actual survey date.
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Reach 4, Profile 159
New York Avenue, Sea Girt Borough
Change in profile of sand surface, 1986 to 1992

BOARDWALK

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-20 '] 'l 1 1 1 ] '] 'l

0 100 200 300 400 500 600 700 800 900
DISTANCE (FEET) FROM REFERENCE MARKER

Profile ines constructad from 35-50 measurement points/profila,

Gragh1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
— SHORELINE PER YEAR'
» Year Above Belowmean Annual
meansea sea level total
§ fevel
2 1987 234 NA 234
g 1988 276 1.38 4.14
1989 323 479 -8.02
% 1990 0.6 6.84 7.00
1981 454 591 -1.37
g ] 1992 693 8,74 -15.67
Approximate 6-yr. volume change -11,58
N Maan annual volume change -1.93
;mngm_mmi_on £.50
Negative value denotes loss of sand
- - ;Mm L] -
Graph2 Iable2
Cturge in shoreine postion (et o tefarsnce marker) - SHORELINE CHANGE |N FEET
Year Date of Distance from Changa from
- s suvoy  reference marker ! 1965 shoreling 2
o . t 1986 12109 389.98
1987 10r22 386.81 317
E ] oo g 1988 1010 40376 1378
o " 1989 1009 36782 -22.16
g 8 1990 1019 37444 1554
i ey 1991 10723 38154 844
o] T HORELNE - 1992 11410 37250 -17.48
Net shoreline change, 1886-1992 7 -17.48
- o Mean annual distance from ret. mks., 1986-19923 38241
- - Standard deviation 1230
Distance measured from reference marker to mean high tide.
- o Location of reference marker shown in Farrell (1993).
2 Minus sign indicates migration landward.
" ¥ S even ° 7 g ? Actual survey date to actual survey das.
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Reach 4, Profile 158
Trenton Avenue, Sea Girt Borough

Change in profile of sand surface, 1986 to 1992

30 T T Y T T T

8

BOARDWALK
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(=]

SEA LEVEL

o

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
5

20 1 1 1 1 1 1
) 100 200 300 400 ‘ 500 600 700
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed rom 35-50 measurement peints/profile.

Graghl TIablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
___ SHORELINEPERYEAR'
- Year Above Belowmean Annual
meansea Sea lavel total
E level
-2 1987 324 8.46 1.70
g 1988 458 0.96 362
1989  -1.90 -1.61 -3.51
5 1900 -5.13 0.13 5.00
. 1991 133 -5.80 713
5 - 1992 276 266 542
‘ Approximate 6-yr. volume change  5.10
»! ) Mean annual volume change 0.85
g tion 725
Nagative value denotes loss of sand
o ] ;WEVYEA'Q L] ”
Graph2 Table2
Change n shoreline position (leet irom reference markel) {e] NE C GE |
’ Year Date of Distance from _ Change from
- oo survey  roference marker * 1986 shoreline 2
o » r 1986 1211 300.76
1987 10221 202 67 8.09
E P oo g 1988 1010 318.45 17.69
o . 1989 10/00 303.77 3.01
g 2 1990 10119 317.38 16.62
Stz ezt e 1991 10723 286.28 -14.48
| T4 SHORELNE 8 1982 11/10 299,24 -1,52
§ - Netshoraling change, 1986-1992° -1.52
o = Mean annual distance from ref. mkr., 1986-1992? 302.65
m - ftandard deviation 11.91
’ Distance measurad from reference marker to mean high tide.
o] d Location of reference marker shown in Farrall (1993).
2 Minus sign indicates migration landward.

. 4 LNLI & ? Actual survey date to actual survey date.
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Reach 4, Profile 157
Riddle Way and 1st Avenue, Manasquan Borough

Change in profile of sand surface, 1986 to 1992
20 T T '

10

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
o

.20 [ | 1 1 1

0 100 200 300 400 500 600
DISTANCE (FEET} FROM REFERENCE MARKER

Profile lines constructed from 35-50 measurement points/profile.

Graph1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
o]
o] Year  Above Balowmean Annual
mean sea  sea level total
level
“ 1987 280 8.87 11.67
1988  -2.76 232 -5.08
1989 234 -4.40 206
1990 3.33 554 887
1991 -9.81 -3.70 -13.51
e 8
Approximate 6-yr. volume change 023
) Mean annual volume change 0.04
flandard deviation 8.25
Negative value denotes loss of sand

SURVEY YEAR
Graph2 Table2
Crange i shrwle positon et fom relerence marke) _SHORELINE CHANGE IN FEET
Year Date of Distance from \ Change from 2
- [ BUrye Qrarence Mmarke 36 shomsling
o » T 1886 1211 198.84
1987 1027 196.87 -1.97
E» --g 1988 1010 185.65 -13.19
- » 1989 1009 192.88 -5.98
5 . 1900 1019 229.59 30.75
W rrn 2T - 1991 1123 196.09 2,75
] O SORELNE .3 1992 1108 200,80 1.96
g Net shoreline change, 1986-1992 196
- oo Mean annual distance from ret. mkr., 1986-1992 3 200.10
- - l Standard deviation_ 13.90
! Distance measured from referance marker to mean high tide.
e [ Location of referance marker shown in Farrall (1993).
- y . " . - : Minus sign indicates migration landward.
®  suvervean Actual survay date to actual survey dats.
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Figure 7. Map of Reach 5, Munasquan Inlet to Mantoloking, showing municipalities, profile

locations, and celculated volume change between profiles.
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Reach § - Manasquan Inlet to Mantoloking Borough, Ocean County

Tsable SD. Approxintate volume C?ll*- 15861991 by profile In cuble
xardy per linear fool of shoreline

Besch Loogmde’  Laimd!  Hevation  Sie descriptiond Profle  High Low Meanvoume Sundd Netchag
profic ny? shapre”  deviation®
—saticg, 159 3033 .z 113 28 479
156 TAO208W 40054TN 1832 Wk St., Poird Pleasant Beach 134 1640 692 249 815 1254
Boroagh 15% 20.52 2152 -5.38 17.35% -3230
155 T40230W 400438N 13.96 Maryland Ave., Point Pleasant Beach 156 31.90 -24.29 299 2104 1291
Boroagh t -
Dats summarized from table 1 of Profiles 154-156.
19,06 Jobnson Ave, Bav HesdBoroogh
13 TG AN ! Mean anmoal volume change, 1986-1992, standard devistion, and
' In degroes, minnies, sscoods. spproximae G-year volume change from table 1 of Profiles 134-156,
! Elevation of referencs marker is in foct abowe o betow s kevel, NGVD (National Geodetic ¥ Profik 153 iscluded from Reach 6 1o calcnlate volome change between
Vertical Dasum of 1925}, profiles 153 and 154, although i is outside Reach 5.
* Lotation of besch profile survey stutions estimated from U.S. Geological Survey 7.5-minute
topographic quadningle mape.

Table SE. Projectad volume change and hypothetlcal repleaistusent vohune for Intervils
between profiles In cublc varda

59, v, flincar ft.) 153154 8,000 048 3840 4528
i L 154-155 5700 164 9,348 3,047
Point Pheasant 1985 Sand redistribution into rand danes 000 NA
s s paslic beach 23 155156 7200 -L19 5,568 4179
BayHesdBorough — No setivity noted, ' Projected valucs ouly, The calculated values isted here in the three righthand colems are
1 Duh&cmNe'S of Bavirconental Protection, Division of Engincering and based on the dmhpmﬂuuﬂm-cand&mad:pnﬁkbum
C ! w : poirt between and that there are
1 NA_chum.ui.bb Average of the mean anmal volume ¢ vﬂm&m‘rmeldmez in the
lefthand column. This value is listsd for e intervals betwecn profiles on the
. stcompanying reach mep. )
mw‘vgﬁympwmmmaauuwmmwcw
, ! Hypothetical replenishment volmme calcolated atilizing the ISRP w0 find the voleme
bl cha nmwewu1mmmlfmum&mms-mwm
Profde Max. Min. Mean Standard  Net change elevation along alope of profik.
feviat
14 26159 17797 22611 29.05 65.76
155 a8 367.13 38288 nn 113
— 156 4863 40400 445,62 2539 18.92
 Data summnarized from table 2 of Profiles 134-136.
! The masi irom and meen d froc the ref marker, 1986-1992

based on smnmal measurements.

* Walues are summarized from the values Lisied as *Net shoreline change, 1986-19927
i table demfiﬂ 154-156.
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Reach 5, Profile 156
Water Street, Point F"leasant Beach Borough

Change in profile of sand surface, 1986 to 1992

20 T | T ¥ 1 1 ‘ | I
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ELEVATION {(FEET) BELOW AND ABOVE SEA LEVEL
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-20 1 1 1 ' 1 1 I L
-100 0 100 200 300 400 500 800 700 800

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Gragh1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
. Year Above Belowmean Annual
meansea sealovel total
E lovel
g 1987 -6.21 -6.59 -12.80
§ 1988 9.24 6.49 1573
1989 -5.21 -0.63 -£.84
g 1990  31.90 0.00 31.90
1991 -14.71 -9.58 -24.29
¥ 1992 552 869 14.21
g Approximate 6-yr. volume change  17.91
-l Mean annual volume change 29¢
M&Oﬂl 2104
Negative value denotes loss of sand
[ -] - ;‘MYEA - -
Graph 2 Iable2
Change in shoreine posfion (el from reforence merker) SHO! G
Year Date of Distance from _ Change from
o] - suvey __reference marker ' 1986 shorsting 2
? 1985 1212 443.37
" B 1987 10722 404.09 -39.28
E e o g 1988 10725 443 .40 0.03
- . 1989 1026 432.24 -11.13
- 1990 1105 486.51 4314
g oot RS SHOREUNE, et e zoh 1991 123 44746 4,09
é N s __§ 1992 1125 462,29 1892
Net shoreline change, 1986-1992 1892
- - Mean annual distance from ref. mkr., 1986-19923 44582
o - Standard deviation 235,39
l Distance measured from reference marker to mean high tide.
- e Lomﬂon of reference marker shown in Fayrell (1993).
Mnus sign Indicates migration landward.
4 “ * survervem * e ? Actual survey date to actual survey date.



Reach 5, Profile 155
Maryland Avenus, Point Pleasant Beach Borough

Change In profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed trom 35-50 measuremant pointa/profile.
Graph1 Table1 )
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR'
- Year Above Belowmean Annual
mean sea  sea lavel total
§ lavel
2" 1987 2052 NA 20.52
g 1988 1218  -15.74 -27.92
1989  -9.00 -390 -12.90
% ] 1990 204 250 454
S 1991 530 583 0.53
g-' 1092 424  -1283 17,07
Approximate 6-yr. volume change -32.30
- Mean annual volume change -5.38
wﬁm 17.35
Negatve vatue denotes loss of sand
-3 - amvy; " o
Graph2 Table2
Change In shoreling postion ffeet from relerence marker) £
Yoar Date of Distance from Change from
- - survey  reference marker ' 1986 shorgling 2
o . T 1986 12112 367.13
1587 10722 434.23 67.10
E - e 1588 10725 388,97 21.84
- n g 1989 10/26 370,12 299
g e, 1990 1105 373.79 6566
e - ‘ 1991 11723 37506 793
| T SRERE 2 1992 11725 37086 373
§ Net shoreline change, 1986-1992 ° 373
a» en Mean annual distance from ref. mi., 1986-1992° 38288
- . Standard deviation 23.71
l Distance measured from reference marker to mean high tide.
Rl fram Location of refarence marker shown in Farrell (1983).
2 Minus sign indicates migration landward.
- ¢ e . s 3 Actual survey date to actual survey date.
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Reach 5, Profile 154
Johnson Avenue, Bay Head Borough

Change in profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement peints/profile.
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Graph2

200
DISTANCE {FEET) FROM REFERENCE MARKER

300

400

500

SHORELINE CHANGE (FEET)

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
[N CUBIC YARDS PER LINEAR I:OOT OF
SHORELINE PER YEAR
Year Above Belowmean Annual
meansea sea level otal
Javel
1987 7.87 -1.99 5.88
. 1988 2.77 3.51 0.74
eoooeniisso: I e 1989 -0.78 -0.28 -1.06
" ® e 1980  17.09 069 16.40
1991  -10.24 7.74 -2.50
1952 669 -13.61 £.92
Approximate 6-yr. volume change 12,54
Maean annual volume change 209
?@Mﬂﬂoo 8,16
Negative value denotes loss of sand
= - &NEYYE& " -
Iable2
Charge n shoreline positon (leet o reference rimkar) SHORELINE CHANGE IN FEET
Year Date of Distance from . Change from 2
o " t 1986 1212 177.97
1987 1022 21427 36.30
bt o g 1988 10/25 208,33 30.36
- 1989 10726 22895 50.98
SRRSO S o 1990 1105 24194 6397
1991 11/23 26759 89.62
-] OSOREIE .8 1992 1125 24373 6576
§ Net shoreline change, 1886-1962 3 65.76
- o Mean annual distance from ref. mkr., 1986-1992 2 226.11
- | .‘f‘.@nﬁu;de.ﬂa_ﬁon £0.05
L Distance measured from reference marker to moan high tide,
- o Location of refarence marker shown in Farrell (1993).
— — - : Minus sign indicates migration landward.
SURVEY YEAR Actual survey date to actual survey date.
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Fgure B.htM:;’p v%fl Reach @, Mantoloking to Bamegat Inlet, showing municipalities, profile locations,

and calcu ume change between profiles
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Reach 6 - Mantolnkhig to Barnegat Inlet, Ocean County

Table éD. Approximate veline change, 19961992 by profile b cuble
yardy per Jinear fook of shorefing

Profle  High Low  Meanvolome Stnderd, Net change ©
; feviata
145 2.67 3886 394 1810 2366
15 T4025TW. A00228N 2240 1117 Ocan Ave., Maniloking ue 174 ~A7 20 17.20 8.04
W 1228 1032 218 10.41 1303
152 THRAW 400049N 1030  Public Beschno. 3, Brick Twp. 147 142 2.5 oA 1301 252
151 T4033TW 355956N 2416 st St, Normandy Besch, Dover Twp. 48 1326 -19.80 092 1254 555
150 THOISAW 9583TN 2071 White Awc., Lavalietic Borough 49 s 1210 091 12.95 543
149 TAOAIW 571N 1937  Bih Ave., Ortlcy Beach, Dover Twps 150 (%]} <1374 336 840 -19.57
148 TA0AITW 395513N 1628  4th Ave,, Seaside Park Borongh 151 16.65 B3 316 17.05 1854
147 TAOMOW F9S44ON 2181 6th Lanc, Midway Beach, Berkeley 152 10 1176 152 831 9.58
, - 225N N m:p . 153 3033 N2 -L13 228 579
39. B4 Island Beach State
ol ? 2 ks Berkeley Twp. Pk, ! Datascarized from b 1 of Profles 146-153.
216 T40521W W49FIN 1796  Midde eie, 1dand Beach State Mean snmal volume change, 1986-1992, standard dev
Berlkeley Puk, memcwmmummmwm
146 T40545W UGN 237 Somth sits, Island Beach St Pack,
U In degrees, mimuics, sooods,
! Bievation of seference marker is in foet shove or below sea lkevel, NGVD (Rationsl Geodetic Table 6L

Vertical Datum of 1929}, mmwwumwmmmu

? Lecation of beach profile surwy siations estimated from 1.5, Goological Survey 7.5-mimse Profemtin  Dimance  Averago smmal | Projoced Hypotescal
quadnanglc meps. inserval between profiles  volumo change  volume chsnge lrﬂm.ﬂmml
Qicesr ft.) (cn.yd.a.per between profiles volume
Jioear f1) * G vdny? co, yhy*
146246 21,500 0.96 20,640 11,033
246247 15,000 20 31,350 BATS
'muu,s. Beach replenshment atd construction activities, e 13800 om 12144 4062
LeEdn 147-148 3300 025 875 1992
148-149 12,75 0.00 o 1980
Munisipality _Date 148150 9,300 -2.08 -19,344 53N
Mantoloking No sctivity noted. 150-151 7,500 3.21 -24,073 35677
Boroagh . 151-152 5300 0.62 3,286 2302
Brick Twp, z““!"?""‘“"d' 152153 10300 0.3 4017 3073
iy No sctiviy oowd. 1 Projecked values oaty, The calcalated vatues liged e in the thre righitamnd colemmns are
Searide He No sctiviry poed. based on the Mhm:@mgmﬁmuchpnﬂemﬂ:mdny
B ﬁ“h‘ @ scuvity point betwoca and that thero & 0o engineercd structures between them,
Seaside Pack Mo sctivi ? Average of the mean anmmal volume change vakaes from Tuble § of the 2 in the
Bercugh o sctivity noked. Jefthand column. This valoe is listed for shoreline imervals between profiles oo the
.. accompatiying reach map.
Berkeiey Twp. Nomymtd.l'md:m9milﬂ ! mep:ledvdmdmpbetwmpuﬁhdﬂhteduh avernge amual voleme change
! mmmmmdwmmm * Hypot . velome calculated utdizing the [SRP %0 find the volome
. of Bngineering and Construction, Spring, 1954, mdwemdd!lmwtd:pmﬂelfaummﬁmh oot land surface
NA.anvnﬂnhle clevation along slope of profile.

Profile Max. My Mean Standard  Netchange
vt
146 43143 39758 15746 15830 0.8
45 271057 9.0 2584 9631 2957
U7 29187 255.00 775.04 1445 2219
147 51996 45982 48515 18.62 44,52
143 43192 39834 41490 10.45 1941
149 32351 255.00 20,64 2673 1079
150 M3 2878 249 2369 5388
151 21597 15296 182,60 1373 242
152 37453 34981 ¥6.21 880 158
153 31265 26120 WAL08 11,08 196
! Dats smmarized from table 2 of Profiles 146-153,
! The maxinvam, minirgam and mean d from the rek marker, 19861992
besed on anmmal mezdurements,

' Values are summarized from the vatues listed as "Net shoreline change, 1986-1992°
intable 2 of Profiles 146-153.
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Reach 6, Profile 153
1117 Ocean Avenue, Mantoloking Borough

Change in profile of sand surface, 1986 to 1992

L A [ ' A L

[y

100

200 300 400 500 600 700
DISTANCE (FEET) FROM REFERENCE MARKER

Profile lines constructed from 35-50 measurement points/profile.

800

Graph2

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
ORELIN !
! Year Above Belowmean Annual
meansea sealeval total
1987  6.85 0.30 715
1988 310  -1043 -1353
1989  -363 .73 -4.36
1990 396 0.88 4.84
1991 -13.91 -17.31 -31.22
Approximate 6-yr. volume change  -6.79
- Mean annual volume change -1.13
grandard deviation 2281
Negative value denotas loss of sand
L3 - ;,HVEVYEA.R L] -
Table2
Changs In choreine poelion (lwet from reference marker) SHO| C [¢] E
Year Date of Distance from Change from
- e suvey reference marker ' 1986 shoreline ®
1986 12112 31069
] ™ T 1987 10724 31352 283
E = -2 1988 10/25 300.97 9.72
N . 3 1989 10726 20068 -11.01
g 1950 1105 30232 837
- e — 1991 107 281.70 -28.99
o] PO SHORELNE . 1992 11724 31265 1.96
Net shoreline change, 1986-1992 % 1.96
= e Mean annual distance from ref. mkr., 1986-1992 % 303.08
o - ;@mmmm 11,05
‘ Distance measured from reference marker to mean high tide.
o e Location of reference marker shown in Farrall (1993),
2 Minus sign indicates migration landward.

* Actual survey date to actual survey date,
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Reach 6, Profile 152
Public Beach Number 3, Brick Township

Change in profile of sand surface, 1986 to 1992
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-100 -200 0 100 200 300 400 500 600
DISTANCE (FEET) FROM REFERENCE MARKER
Profile llnes constructad from 35-50 measurement polnta/profila.

Graph1 Tablel

APPROXIMATE GAIN OR LOSS OF SAND

IN CUBIC YARDS PER LINEAR I:OOT OF
SHORELINE PER YEAR
- Year Above Belowmean Annual
meansea sealevel total
5 lovel
2 1987 0.73 -1.94 -1.21
g 1988 848 253 11.01
- e 1889 -11.52 -0.24 -11.76
g ' e 1990  7.25 ©0.68 6.57
199 -1.41 -0.75 -2.16
5 - 192 214 283 497
Approximate 6-yr, volume change  9.58
- Mean annual volume change 192
;nmmnon 881
Negative value denotas loss of sand
] - - ﬁl:! T ]
Graph2 Table2
Chenge in thareline pealten (et from tefrence merkar) SHORELINE CHANGE IN FEET
Yoar Date of Distance from _ Change from
- - survey referance marker * 1986 shoreline 2
- " r 1986 12711 370.16
1987 1024 349.81 -20.35
E ] = § 1988 1107 37453 437
- .2 1989 10/26 37201 1.85
g S 3 1990 11205 36163 853
L e . .u - o 1991 1123 7277 261
o . 1952 11724 362,58 -7.58
E g Net shoreline change, 1986-1992° -7.58
e Al Mean annual distance from ref. mkr., 1986-1992 2 3es.21
- - l %Em_aﬂ;dexiﬂb& 880
Distance measured from reference mevker to mean high tde.
- - Location of referance marker shown in Farrell (1993},
2 Minus sign indicates migration landward.
* g L " 3 Actual survey date to actual survey date.
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

Reach 6, Profile 151
1st Street, Normandy Beach, Dover Township

Change In profile of sand surface, 1987 to 1992

30 L] L]

10pF

SEA LEVEL

L L LJ LJ

-20 | |

'l
-100 0 100 200 300

DISTANCE {FEET) FROM REFERENCE MARKER

400 500

Profile lines constructad from 35-50 measurement pointa/profile.
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Gragh 1 Iahlel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHO
- Year Above Belowmean Annual
mean sea 564 level total
E R lavel
£ 1987 273 069 -2.04
g 1988 418 -3.22 0.96
1989 -10.21 -1365 -23.86
g “‘ 1990 677 0.88 16.65
1991 -10.36 -12.38 2272
5 “ _19%2 632 595 1207
Approximate 6-yr. volume change -18.94
- Mean annual volume change -3.16
‘S_mmigﬂ_ciexigﬁ_gn 17.05
Negative value denotes loss of sand
- - - V'EA?! " 3
Graph2 Jable2
: Srmrge i shorwlse postion fvet ko refersncs marker) SHORELINE CHANGE IN FEET
Year Date of Distanee from . Change from
A N T 1986 ‘
1987
E - o g 1988
o 2 1989 . :
g 8 1990 1106 170.04 3187
e ———— 1991 1722 152,96 -48.95
o] T SRREINE . .. 1992 11724 178.79 2312
Net shorefline change, 1986-1992 -23.12
- (=3 Mean annual distance from ref. mkr., 1986-19623 182.60
o] - flandard deviation 275
L Distance measured from reterence marker to mean high tide.
- d Looaﬁon of refarence markar shown In Farroll (1993).
Mlnus sign Indicates migration landwand,
s 4 b anmves - “ ? Actwal survey dats to actual survey dats.
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Reach 6, Profile 150
White Aveue, Lavallette Borough

Change in profile of sand surface, 1987 to 1592

DISTANCE (FEET) FROM REFERENCE MARKER

Praofile lines constructed from 35-50 measurement points/profile.

800

BHORELME CHANGE (FEET)
r &

Isblel
APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
Year Above Belowmean Annual
mean spa  soa level total
level
1987  -5.44 NA -5.44
1988 8.82 092 9.74
1989 0.17 0.78 0.61
1990 017 0.78 061
1991 -2.88 -10.86 -13.74
1592 352 1365 -10.13
Approximate 6-yr. volume change -19.57
Mean annud volume change 3.26
;@J@Mﬂlﬂﬂm
Negative value denotes loss of sand
o L] ;ﬂmvﬁ& L] o
Table2
Change in ehoreine postion (et Ko reference markar) SHORELINE CHANGE IN FEET _ _
- Year Date of Distanca fram  Change from
- o survey _roforonce marker ' 1986 shoreline
N .. t 1986 12110 34327
1987 10/22 268.78 -74 .49
= e g 1988 1107 28287 -60.40
- a 1889 1027 293.07 -50.20
19890 1106 28287 -60.40
e L R 1691 1122 299.76 4351
- B 1992 11723 289,39 -53,88
Net shoreline change, 1986-1992 ¥ -53.88
- w3 Moan annual distance from ref. mkr., 1986-1992 3 294.29
- " l iandard doviation 2369
Distance measured from reference marker to mean high tide.
-] ad Location of reference marker shown In Farrell (1983).
2 Minus sign Indicates migration landward.
* e meem © & 3 Actual survey dats to actual survey date.
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Reach 6, Profile 149
8th Avenue, Ortley Beach, Dover Township

Change in profile of sand surface, 1987 to 1992

20 T

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

_20 1 A ] a I B ; [l
1} 100 200 200 400 500 600 700 800 800
DISTANCE {FEET) FROM REFERENCE MARKER
Frofile lines constructed from 35-50 measurement points/profile.
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Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
Year Above Balowmean Annua)
meansea sealevel total
lovel
1987 0.98 2.38 1.40
1988 4.06 -11.03 -£97
L N E—— : 1989  -B.98 9.45 047
e 1990 048  -1258  -1210
1891 -2.61 -8.49 -11.10
1992 166 16.21 2287
Approximate 6-yr. volume change  -5.43
Mean annual volume change 091
$tandard doviation 1295
Negative value denotes |oss of sand
L4 - QMVYEN.‘ L )
Iable2
Change in ehxrelne posiion (Teet fom refarence marker) [e] 1 G
Year Dato of Distance from  Change from
- survey ! 2
- f 1536 12110 31272 .
1887 10/23 320.26 7.54
E’ "'g 1988 107 28369 -19.03
. 3 1589 10727 283.68 -29.06
5 1990 1106 255,00 57.72
e ——— it 1991 /22 266.63 -46.09
o T .2 1992 11223 323,51 10.79
§ Net shoretina changa, 1986-1992 7 10.79
> et Mean annual distance from ref. mkr., 1986-1992 3 293.64
- wﬂm 26.73
l Distance measured from reference marker to mean high tide.
e Location of refarence marker shown In Farrell (1993).
2 Minus sign Indicatas migration landward.

3 Acwal survey date to actual survey date.



Reach 6, Profile 148
4th Avenue, Seaside Park Borough

Change in profile of sand surface, 1887 to 1892

L L J T L} Ll ] L) L L}
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-20 Il Il [l '] 8 [l X [ 2
0 100 200 300 400 500 600 700 800 800 1000
DISTANCE (FEET) FROM REFERENCE MARKER
Profile [inas constructed from 35-50 measurement points/profile.

Graph1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
———SHOREUNEPERYEAR
- Yoar Above Beslowmean Annual
meansea sealevel total
5 level
. 1987 903 260 1163
§ 1988 005 0.45 050
1989 -5.30 -1.36 666
g 1990 5.60 1.02 662
: 1991 097 -20.77 -15.80
g . 1992 126 1200 1326
Approximate 6-yr. volume change 555
- Mean annual volume change 092
fation 12.54
Negative value denotes loss of sand
[ - s-lmﬂ& L] -
Graph 2 Igble2
Churngs in shoreline posiion (lest form refererce Mmarker) SHORELINE CHANGE IN FEET
Year Date of Distance from ; Change from 2
. [ ? 1986 12110 431.92
1987 10/23 41684 -15.08
E.- -g 1988 11né 420,22 117
- - 1989 10727 358.34 -33.58
g 1990 1106 41337 -1855
-—o-—-ur&!.l;ﬂﬁ_l-lhf__*_______,___ — 1891 11722 411.07 -20.85
" " 1992 11723 412.51 -19.41
g g Net shoraline change, 1986-1992 7 -19.41
- o Mean annual distance from ref. mkr., 1986-1992 % 41490
- - ‘ ;@Mﬂn 10,15
Distance measured from reference marker to mean high tide.
- o Location of refersnce marker shown in Farrell {(1593).
2 Minus sign indicates migration landward.

O eem © ¢ ® ¥ Actual survey date 1o actual survey date.
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Reach 6, Profile 147
6th Lane, Midway Beach, Berkeley Township

Change in profile of sand surface, 1987 to 1952
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graph 1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR EIOOT OF
O
- Year Above Belowmean Annual
mean sea  sealevel total
§ “ 1987 317 837 -5.20
g 1988 5.64 6.70 1234
1989 -15.74 -5.79 -21.53
5 1990 12.35 185 14.20
1991 024 -0.84 0.60
§ 1992 493 _320 -1.73
Approximate 6-yr, volume change -2.52
- Mean annual volume change 042
?@nﬁﬂﬂeﬂﬂo 1301
Negative value denotes loss of sand
= - ;.MV\’E'; n L}
Graph2 Iable2
Change In shorekne poton (leet irom refsrence maske)
Year Date of Distance from Change from
- = mv g shore
o - ? 1986 12110
1987 10/23
E = o 1988 1116
o ... g 1989 10727 .
g 1890 1118 .
N B — 1991 11722 :
E o s R 1992 1111 4452
g Net shoreline change, 1986-1992 * -44.52
3 = =3 Mean annual distance from ref. mir., 1986-1992% 48535
. - l Standard deviation 1862 _
Distance maasured from referance marker to mean high tide.
- - Loeatbn of reference marker shown In Farre!l {1993).
? Minus sign indicates migration landward.
d ¢ S amvervea " “ 3 Actual survey date to acwal survey dats.
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Reach 6, Profile 247

North Site, Island Beach State Park, Berkeley Township

Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER

Proflle lines constructad from 35-50 measurement points/profile.

JTahlel

APPROXIMATE GAIN OR LOSS OF SAND

IN CUBIC YARDS PER LINEAR F‘OO'I' OF
SHORELINE PER YEAR
- Year Above Belowmesn Annual
mean sea  sea leve} total
i lavel
1987 127 1.25 8.52
1988 -4.01 6.31 -10.32
1989 345 517 8.62
1990 3.2 035 3.64
1891 -5.70 -3.66 -5.66
* 1892 804 421 1225
Approximate 6-yr. volume change 13.05
- Mean annual volume change 2.18
;mgam_a_emnm 10.41
Negative value denotes loss of sand
L L I ﬁﬁ LJ -
Iable2
_ Change inshoreline posiion (feet rom rvfersncs marker) le)
Co Year Dato of Distance from _ Change from
- e survey 1 2
o " ? 1986 12122 269.68
. 1987 10/23 275.32 564
E bt = g 1988 1109 259.34 -10.34
o 1989 10725 285.38 15.70
5 - I . 1890 118 28866 18.98
— = et A 1991 11/20 255.00 -14.68
g,_ SoRRNE " 1992 13411 20187 2219
g Net shoreline change, 1986-1992 3 2219
-t =3 Mean annual distance from ref. mkr., 1986-1992 27504
o “’l $tandard deviaton 1445
- ' Distance measurad from refarence marker to mean high tide.
- o Location of reference marker shown In Farrell {1993).
2 Minus sign indicates migration landward.
LN A N N ¥ Actual survey date o actual survey dats,
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Reach 6, Profile 246
Middle Sits, Island Beach

Change in profile of sand surtace, 1987 to 1932

State Park, Berkeley Township
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measuremant points/profile,
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-l hm
» & [ [ [ [] []
SURVEY YEAR

JTablel
APPROXIMATE GAIN OR 1.0SS OF SAND
IN CUBIC YARDS PER LINEAR liOOT OF
SHORELINE PER YEAR
Year Above Belowmean Annusal
mean sea  sealevel total
loyel
1987 455 017 438
1688 054 8.15 869
1989 -1593 654 -2247 .
1990 NA NA
1991  NA NA
Approximate 6-yr. volume change 8,04
Mean annual volume change 201
gsmd_am_@mon 17.20
Negative value denotas loss of sand
Iable2 .
O
Year Data ol Dis:ance ftom ' Change from 12
1986 12/22 270.57
1887 10/23 260,05 -10.52
1988 1109 266.25 -4.32
1889 10725 24344 -27.13
1990 1118 NA NA
1991 11/20 228,70 -40.87
— 1962 1311 24090 2967
Net shorsline change, 1986-1992 7 2067
Mean annual distance from ref, mkr., 186-1692? 215,84
;mmm_qmgm 96.31
Distance maeasured from reference marker to mean high tide.

Loeatbn of reference markar shown in Farrell (1993).
2 Mirnus sign Indicatas migration landward.

¥ Actual survey date to actual survey date.
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Reach 6, Profile 146
South Site, Island Beach State Park, Berkeley Township

Change in profile of sand surface, 1887 to 1992

- | | | | 1 | | | | ] | | 1 | )
% 20 /\ -
3 /
§ J
< 10
-
é 0 SEA LEVEL

.20 1 i 1 1 1 1 ) 1 1 1

-100 0 100 200 300 400 500 6800 700 8O0 00

DISTANCE (FEET) FROM REFERENCE MARKER

Profits lines constructed from 35-50 measurement pointw/profile.
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Graphl Iablel
APPROXIMATE GAIN OR LOSS OF SAND
iIN CUBIC YARDS PER LINEAR F‘OOT OF
SHORELINE PER YEAR
- Year  Above Belowmean Annual
mean sea  £8a level total
Javel
1887 154 743 867
1888 -2.18 -5.41 -759
1989 422 -3.38 084
1990 -8.49 NA -9.49
1991 14.21 -7.57 6.64
1992 654  .3232 -38.86
Approximate 6-yr. volume change -23.66
. Maan annual volume change -394
Standard daviation 18.10
' Negative value denotes loss of sand
. L amvga L] L]
Graphd JTable2
Changs In shoreirs posiion (et o pefanence merkar) _ SHORELINE CHANGE IN FEET
: Year Date of Distance from _ Change from
- - sUNVoy 1 2
- " f 1986 NA NA NA
1987 10723 39836
] -l g 1988 1109 42205 2360
o .3 1989 10725 42768 232
g e . 1990 1118 419,02 2066
prmmazm = o 1991 11720 437.43 39.07
o 1 SHORELNE . 1992 1111 39768 068
Net shoreline change, 1986-1992 ° 068
- - Mean annual distance from ref. mir., 1986-1992 3 a57.46
-l - ;.anﬂm_dﬂiaﬂon 158,30
: l Distance measured from reference marker to maan high tide.
- - Location of reference markesr shown in Farrell (1993},
2 Minus sign indicates migration landward.
¢ s b smarven 4 « 3 Actal survey date to actual survey date.
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Figure 9. Map of Reach 7, Bamegat Inlet to Beach Haven Inlet, showing municipalities, profile
locations, and calculated volume change between profiles.
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Reach 7 - Barnegat Inlet to Beach Haven Inlet (Long Beach Istand), Ocean County

Table 7A. Profile stations - Barnegat Inlet to Beach Haven Inlet (Long Beach Island), Ocean ‘Table TO. Approxtmate volume qnnp, 1936-1992 by profile In cubic

——— lpaation Profde  High Low  Meanvolume Stndard  Net change ©
Besch  Longitude Lafitnde Blevation Stz description 3 chanse?  deviation?
profile trey?

_stion 135 1@ 1566 021 957 127
145 TAOSISW 343N 1562 26th St, Bamegat Light Borough :;’g 1331: I’;“g 'f;; lgfs ﬂﬁ
144 TAQTIOW 3431 5N 3109  Labaia St, Long Beach Twp. : s vast P L 1328
143 TABOTW  3%420N 1871 B.73d St Harvey Codars Borongh i - ; -

142 TAORAOW IS4112N 147 c}m Ave., Harvey Cedars 13 1534 -33.06 3.93 1742 -23.58

40 4T -1589 104 1135 621

141 THI026W 393855N 2121 8thSt, Ship Bottom Borough M1 1004 6624 -1031 ng; 5137

140 T4LI05W 393805N 17.74  320d Si., Long Beach Twp. 142 s 4954 5.1 2948 -30.54

139 TA1210W 353632N 1892  Mamachuseins Ave., Long Beach Twp. 3 - 7 Y

138 TAI305W 393514N 1650  Octan Ave., and Old Whaling Rd., Iyt 726 . B g 1376 _'“'”
Lo Bean Ton 44 1081 743 25.09 5095 150.54

137 ISSW 393401N 19.14  Taylor Ave., Beach Haven Borcugh ~ad 103 795 228 L7 1349

136 T41430W 39331TN 15.19 DolmAw.udeﬁc Ave,Beach ! Doty grrmarized from tble 1 of Profiles 135-145,

1 .. N
Munmnlw!mchnp.l,%—l”zmduddemuﬂwmu
135 741509% AGI7EN 1281 Webowr Ave. Long Heach Tap, 6-year volume change from table | of Profles §35-145.
! In degrees, minutes, seconds,
* Plevation of ntference marker i in foet above or below sea kevel, NGVD (National Geodetic

Vertical Datam of 1929),
Location of beach profile servey sations estimated from U.S. Geologieal Sarvey 7.5-mimte
topographic quadrangle maps. Table 7E. I"rn!ettld vohuma change and hypothetical replenistunent volume for Intervah

Profile station Disgtance Average sntwial Projecied Hypothetical
iterval between profiles  volome change  volume change replentshmeng

1 (lincar ft.) (cn.ydsp? bcmecnpml;nles vdnme‘
wmmmwm_._ﬁ__ lincar fL) [e0, yebu) (cn, o)
—Roplenichoent =

Municipality Dae Activity Vdume  Lengthof 135136 5,000 -2.98 14,900 14%
of and shoreline 136137 5200 am 19,604 2,679
fon ydnd __ Qincar ). 137138 8300 346 -28718 5033
Bt 1993 o reconstraction st many 75, 10 138139 8900 e 42185 4349
e Reach » s“:gnm tellowing 1292 s100m. 000 o0 139-140 10900 144 15,696 4356
Some and tracked in from 140-141 6100 4.6 28,243 2835
A Lige 1991 Ma{: sounEs, 141-142 17,000 amn -131,0710 10523
arme g Southern inlet jetry redesigned o 142143 5700 .52 -37,164 180
Boroagh 1992 P!"'”:'} “‘h‘m::;im 2,000 NA 143144 8100 -16.51 13373 4374
'“h“s“‘mﬂmpbﬂmm _]4at4s 8700 <1140 299180 4754

LoogBeach Twp. 1592 Portion of dredged sand from 175,000 Na ! Projocted valnes caly. The calculstcd values livted here in the thrse righthand colam are

(g°°°°“l) Barnegas [oiet placed on beach. based oo the ion that the profile conditiona exwknd from each profile to the midway
wayﬂ;lm No activiry noied. , Point betwoen and that these we 00 coginecred [* them,

Baroo, .. Awverage of ther mean anmml volome valucs from Table | of e 2 mthe
Leag Beach Twp, No activity noed., lefthand column. This value is listed for shoreline inzervals betwoen profiles o the
s...(fc?fﬁim No sctivity nowd. scoompanying resch map.

o activity » . = Vol ad
Shin B o No sctivi y hﬁ‘!‘?",‘;‘f‘:fp‘“pl profiles 3 the avernge annual wildine change
4 . . F ..
i Hypothetical repleciahment volume calcalated utizing the ISRP o find the volums
Lo Beach Tup- No aceivity nowd. required to-exicnd the 1992 beach profie | foot seaward fram the 5-foot land rerface
Beach Hawen No activity nowd. ehevation along dope of profile,

Boroagh
Long Beach Twp. Southemn 1.6 miles are & natural

{ ooty d) ATa,

H N . R . -
Data from New Jerse: of Exvironmental Prosection, Division of Engineering and
Cmmsmyl]g;r'

1 NA, cats not svadlable,

Table 7C, Shoceline cf 1936 !!ul!! flle o fect |
Profile Max. Min Mean Standard  Net change

—deviatiog
135 49792 33033 36686 Ny 2062
136 295.32 201.59 25261 30.03 3173
137 34241 30223 31972 14.61 245
138 31543 1203 20558 1597 -39.71
139 26278 17957 2075 2940 2014
140 376.36 33436 35168 1556 19,64
141 298.81 23939 28078 2080 5074
142 51356 o 456.60 .19 3191
143 23433 194,03 2778 1621 -30.66
144 3135 22087 23188 579 0.9
145 441,18 39652 42073 1355 2617
! Dats summarized from table 2 of Profiles 135145,
! The masi inimum and mean distances from the reference marker, 19861992
based co wmual meysrenents,

* Values are summarized from the valnes listed a1 Net shoreline change, 1986-1992°
@ table 2 of Profiles 135-145.
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Reach 7, Profile 145
26th Street, Barnegat Light Borough

Change in profile of sand surface, 1986 1o 1992
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Iahlel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR E|OOT OF
[o]
Year Above Belowmean Annual
mean sea  sea level total
Jevel
1987 17.73 0.53 17.20
1988 24 4.72 2.
1989 -9.72 1.77 795
1990 607 1272 ‘565
1991 £.34 237 ~3.97
1992 6.52 1085 17.37
Approximate &-yr. volumse change '13.69
Mean annual volume change 22
d daviation 11.79
Negative value denotss loss of sand
JTable2 ]
SHORELINE CHANGE IN FEET
Year Date of Distance from ; Change from 2
survey (-]
1986 11726 422 69
1987 10726 42324 0.55
1988 1108 422 17 052
1989 1101 413.25 844
1990 11z 426.20 351
1991 11721 441.18 18.49
1892 11/20 396,52 2617
Nat shoreline change, 1986-19927 ' -26.17
Mean annual distance from ref. mkr., 1986-1992° 42075
;Em_gm_dﬂglon 1355

Distance measured from reference marker to mean high tide.

Location of reforance marker shown in Farrell (1993).

Mnus sign indicates migration landward.
3 Actual survey date o actual survey date.



Reach 7, Profile 144 _
". Labaia Street, Long Beach Township

Change in profile of sand surface, 1986 to 1992
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Profila lines constructed from 35-50 maasuremant points/profile.

Graph1 Tahlel
APPROXIMATE GAIN OR 1LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
) SHORELINE PER YEAR
. Yoear Above Below maan Annual
mean sea  sea kvel total
E . level
2 : 1987 299 0.79 2,20
g : 1988 257 13000 -127.43
1989 210 -8.45 £.35
g 190 199 8.82 10.81
1991 842 0.22 -8.64
g 1992 256 1417 1673
Approximate 6-yr. volume change -150.54
Moan annual volume change -25.08
$tandard deviation 5095
Negative value denotes loss of sand
Graph2 . Iable2
Change kn shoreline poetion (st fom refererice mrker) SHORELINE CHANGE IN FEET
BN R Year Date of Distance from _ Change from
ol o suvey rofarence marker * 1986 shorsline 2
o - ' 1986 11725 237.35
: 1987 10726 22075 760
E-‘ . “§ 1988 1108 230.34 701
. .. 1989 Ho1 22087 -16.48
5 - ] 8 1990 1112 231.92 543
TR ‘ 1991 11221 23564 -1.71
¥ _ | .8 1992 11/20 237,26 009
§ * Net shoreline change, 1986-1992 ¥ 0.09
- f= Mean annual distance from ret. mkr., 1986-1992° 231.88
bl - - ‘ + flandard deviation 5.79
o . . Distance measured from reference marker to mean high de.
- - e Location of refarance marker shown in Farrell (1993),
2 Minus sign indicates migration landward.
' T amerem ¢ ¢ ¥ ? Actual survey date to actual survey dats.
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Reach 7, Profile 143
East 73rd Street, Harvey Cedars Borough

Change in profile of sand surface, 1986 o 1992
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Profile lines constructad from 35-50 measurament points/profile.

Graph 2

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FPOT OF
- Year . Above Belowmsean Annual
mean sea sea level total
lovel
“ 1987 2.79 -3.28 £.50
1988  -5.37 -4.33 970
1989 -5.25 -0.80 6.05- - .
1990 399 327 7.26
1891 -8.52 3.33 -5.19
1992 -184 -31.53 -33.37
Approximate 6-yr. volume change -47.55
) Mean annual volume change 793
M@lﬂﬂﬂbn 1376
Negative value denotes loss of sand
-» » YE;‘ L] -
Table2
Change in shorelne posthan (eet o rebarence farker) SHORELINE CHANGE [N FEET
' Year Date of Distance from ; Change from g
- e m BIEHE g g
1586 11225 23433
= ™ 1887 10726 225908 835
E - =2 1938 1108 194.03 -40.30
n " 5 1989 1101 194.56 39.77
1690 1112 206.74 -27.59
g . — 1991 11721 195.15 -39.18
e - 1092 11720 20367 _-3066
™ [ Net shoreline change, 1986-1992 * -30.66
- L Mean annual distance from ref. mkr., 1986-1992 2 207.78
?mgm davigtion 16.21
“ ™ l Distance measured from reference marker to mean high tide.
- o Location of reference marker shown In Famrell {1993).
2 Minus sign indicates migration landward.
v I A " ] 3 Actual survey date to actual survey date.
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

Reach 7, Profile 142
Greystone Avenue, Harvey Cedars Borough

Change In profile of sand surface, 1986 to 1992

_20 T | | L] |} ¥ 1 | |
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]
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DISTANCE (FEET) FROM REFERENCGE MARKER

Proflle lines constructed from 35-50 measurement points/profile.

3 Actual survey date to actual survey date,
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Xahlel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
—  SHORELINEPERYEAR
" Year  Above Belowmean Annual
mean sea  &6a level total
_lavel
1987 12.39 1.15 13.54
1988 -1.28 -2.14 342
1989  16.14 1189 27.83
1980 -1363 -16.48 -30.11
1991 232 13.78 11.46
1092 -1105 3889 -49.94
Approximate 6-yr. volume change -30.64
- Meaan annual volume change 511
Mm 2048
Negative value denotes loss of sand
L4 L3 ﬁ“n " L)
Iahle2
Changs in shoredne poaifon (et from refersncs marker) SHORELINE CHANGE IN FEET
: : Year Date of Distance from _ Change from
- e survey forence marker ' 1986 shoreline 2
- . t 1986 11725 46277
- 1987 10/02 44172 2105
-E'ﬂ ‘ ™8 1988 1108 427.11 -35.66
= ""3 1989 101 465.18 241
% ey - 1990 1712 45499 -7.78
2 s e 1891 11721 51356 50.79
- - 1992 1113 430,86 3191
Net shoroline change, 1986-19923 -31.91
oo e Mean annual distance from ref. mkr., 1986-1992% 456,60
o - § ion 2019
Distance measured from reference marksr to mean high tide.
-l d Location of reference marker shown in Farre!l (1993),
— I 2 Minus sign indicates migration landward.



Reach 7, Profile 141
8th Street, Ship Bottom Borough

Change in profile of sand surface, 1986 to 1992
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Profile linas constructed from 35-50 measuramant peinta/profile.

800
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Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
SHORELINE PER YEAR
- Yoar Above Belowmean Annual
meansea soalevel tota)
E lovel
-3 1987 -2.84 -2.32 -5.16
5 1988 -1.13 2.57 1.44
e ———t 1989 001 0.00 -0.01
5 & - 1990  -194 0.00 1.94
1991 663 X 3 10.04
5 - 1992 -1556  -50,68 £6.24
Approximate 6-yr. volume change -61.87
o Mean annual volume change -10.31
ard deviation 2787
Negative value denotes loss of sand
[ - ;(MYYEA‘R n -
Graph2 Inble2
Changa In choreke pastion (feet ¥om reference marker) SHORELINE CHANGE [N FEET
Year Date of Distance from Change from
o e suryey reference marker * 1986 shoretine 2
i ' 1986 11725 290.13
™ 1987 1002 20881 8.68
Em - 8 1588 1108 2712 6.99
A .3 1989 1102 275.09 -15.04
1990 1119 273.29 -16.64
g B Ty o T e 1991 11721 291.44 131
- R 1992 1113 239,39 -50.74
é g Net shoreline change, 1986-1992 * -50.74
- t=3  Mean annual distance from ref. mkr., 1986-1992 3 280.75
i ... da fion 2080
‘ Distance measured from reference marker to mean high tide.
-1 o0 Location of reference marker shown in Famell {(1893).
2 Minus sign indicates migration landward,
' ’ L . “ ¥ Actual survey date to actual survey date.
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Reach 7, Profile 140 ‘
32nd Street, Long Beach Township

Change in profile of sand surface, 1986 to 1992
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Profile fines constructed from 35-50 measurement points/profile,
Graph 1 Table]

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YEAR '
o Year Above Belowmean Annua
mean sea  sealeve! total
g . Jovel
2 1987 183 072 091
§ 1988 .1085 514 -15.99
1089 7.03 342 10.45
g 1990  -4.11 -3.26 7.37
1991 455 -1.13 3.42
g" _1992 298 1181 14.79

Approximate 6-yr. volume change 6,21

-l Mean annual volume change 1.04
Standard deviation 1135
Negative value denotes loss of sand
» - amvgvyg,& L o
Graph 2 Iable2
Change i shorelne posfion feet Fom rehwrwnce masker SHORELINE CHANGE IN FEET
: Year Date of Distance from Change from
- e survey  reference marker * 1986 shoreling 2
ol .. f 1986 1126 376.36
1987 1002 365.64 -10.72
Ew = 8 1988 1207 334.46 -41.90
ol . 1989 1101 350 69 -25.67
g ‘ 3 1990 119 337,61 38.75
I T e —————_ 1991 11721 340.30 -36.06
- " 1992 1113 356,72 -19.64
é ' § Net shoreline change, 1986-1992 -19.64
o e Mean annual distanca trom ref. mkr., 1986-1992 2 35168
- - Standard deviation 15,56
' Distance measured from reference marker to mean high tide.
o e Location of refarence marker shown in Farrell (1993).
2 Minus sign indicatas migration tandward.
i BT e ¢ £ ¥ Actual survey date to actual survey date.
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Reach 7, Profile 139
Massachusetts Avenus, Long Beach Township

Change In profile of sand surface, 1987 to 1992
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Profile lines constructed from 35-50 measurement pointa/profile.

SHORELINE CHANGE (FEET)

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
Yoar Above Belowmean Annual
meansea soa level total
level
1987 -11.78 0.49 -12.27
1988 1769 -2.28 1541
1989 577 0.00 5.77
1990 2n 0.00 2N
; 1991 -18.35 -14.71 33086
= 1992 9.46 -0.06 249
Approximate 6-yr. volume change -23.58
Msaan annual volume change -3.93
;Em_ﬂmn 1742
Negative value denotes loss of sand
“ * SURVEY YEAR " "
Iable2
Changs In storelne posicn {leet rom refersnce markar) SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
. survey reference markor ' 1986 shoreling %
" t 1886 11726 237.66
1887 10/26 198.01 -39.65
= e g 1988 1207 262.78 25.12
o " 3 1989 1102 208.90 -28.76
1990 1119 247.39 9.73
e ———— 1991 1119 170.97 -57.69
. D - Jge2 1113 21052 2714
§ Net shoretine change, 1986-1992 ° 2714
2 e Mean annual distance from ref. mkr., 1986-1992° 220.75
- standard doviation 29.40
Distance measured from reference marker to mean high tide.
o Location of retarence marker shown In Farrell (1993).
2 Minus sign indicates migration tandward.
g 7 S amervEm ¢ ; 4 3 Actual survey date t actual survey date.
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Reach 7, Profile 138 _
Ocean Avenue and Old Whaling Road, Long Beach Township

Change In profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement pointa/profile.

900

89

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR *
- Year Above Belowmean Annua
mean sea  sealavel total
E lovel
2" 1987  -12.10 24 -14.51
§ 1988 384 214 598
1988 065 -160 -2.26
5 1990 -0.88 -1.59 247
1991  -498 213 7.1
é - 1992 -4.24 868 -1292
Approximate 6-yr, volume change -33.28
-l Mean annual volume change -5.55
Sta deviation 162
Nagative value denotes loss of sand
L3 - amva‘:‘ L} "
Graph2 Iable2
Change In shareline posdion (leet from refensncs Mmasker)
Year Dato of Distance from Change from
- = suvey roference marker ' 1986 shoreline 2
- . T 1986 11726 31174
1987 1001 285.17 2657
E - =g 1988 1207 29757 -14.17
2 1989 1101 31543 369
g ™ 3 1990 1115 30354 8.20
L OB, e e 1991 11119 28356 -28.18
. v 1.8 1992 1112 272,03 -39.71
' &  Netshoraling change, 1986-1992° -39.71
. t=3  Mean annual distance from ref. mkr., 1986-1992 3 29558
- - Sandard deviation 1597
$ Distance measured from reference marker to mean high tide.
o o Location of reference marker shown in Farrell (1983).
2 Minus sign indicates migration landward.
J T e 4 “ ? Actual survey date o actual survey date.



Reach 7, Profile 137
Taylor Avenue, Beach Haven Borough

Change in profile of sand surface, 1986 to 1992
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Profile fines constructad from 35-50 measuremaent pointa/profils.

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHO
] Year Above Belowmean Annual
meansea  sea lovel total
E level
2 - 1887 6.09 082 5.27
5 1688 9,10 1.43 10.53
1589 -4.75 -0.34 -5.09
g 1900 171 -5.17 688
1992 0.49 2.56 3.05
a~ 1991 154 -1663 -15,09
Approximate &yr. volume change  -8.21
- Maan annual volume change -1.37
gi&n.@m_dgﬂg_ﬁ_on 9.36
Negative value denotes loss of sand
[ - ;mm-ﬂ n »
Graph2 Iable2
Changs in shorsline postion (et Fom relenencos Marker) SHORELINE CHANGE IN FEET
Year Dato of Distance rom  Change from
- r—- survey  reference marker ' 1986 shoreling 2
" . 1986 12105 331.38
t 1987 10/01 31280 -18.58
E = e 1988 1207 34241 11.03
u " g 1989 1102 32846 -292
g 1990 115 %2.23 -29.15
i —— 1991 119 31388 -17.50
o B 1992 11112 306.88 -24.50
; Net shoreline changs, 1986-1992 7 -24,50
o o Maan annual distance from raf. mkr,, 1986-1992 2 31972
o) - l $tandard deviation 1461
Distance measured from reference marker to mean high tide.
- a0 Location of reference marker shown in Farrell (1993),
2 Minus sign indicates migration landward.
" 4 " mverven ¢ " * # Actual survey date o actual survey date.
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Reach 7, Profile 136
Dolphin Avenue and Atlantic Avenue, Beach Haven Borough

Change in profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measuramant points/profile.

Graph 1 Iahlel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
] Year  Above Belowmean Annual
mean sea  sealevel total
E . lovel
g 1987 737 -1.58 5.79
g 1588 -4.91 087 404
1989 -4.70 -4.49 -9.19
g 1990 150 3.02 452
1991 8.70 -12.87 -21.587
%* _1992 181  -1434 -1253
Approximate 6-yr. volume change -37.02
- Mean annual volums change 617
§kns!anL¢e\_flaﬂ_0n 1047
Negative value denotes loss of sand
L L] ajm\’E;{ L L]
Graph2 Iable2
Change in shoreline posicn (fest Wom retsrence marker) SHOBEI INE CHANGE IN FEET
Yoar Date of Distance from _ Change from
. e SUIVey reference marker * 1986 shoraline 2
) . T 1886 12/05 20532
1587 1001 271 67 -23.65
E o e g 1988 12/06 272.91 -22.41
o .3 1989 1103 240.43 -54.89
s 1990 1115 252.99 4233
st 1800 SHORELNE 1991 1119 227.37 £7.95
o T e e | 1992 1112 207.59 87.73
Net shoraline change, 1986-1992 ¥ 87.73
== - ad Mean annual distance from ref. mka., 1986-1992° 252 61
- . ;.erdmdgﬂon 3003
‘ Distance measured from reference marker to mean high tide.
e e Location of reference marker shown in Farrell (1993},
2 Minus sign indicates migration landward.
L R R 3 Actual survey date to actual survey date.
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Reach 7, Profile 135
Webster Avenue, Long Beach Township

Change In profile of sand surface, 1986 to 1592
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Graph1 Iable]
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F‘OOT OF
SHORELINE PER YEAR
- Year Above Belowmean Annual
mean sea  sea loval total
lovel
* 1987  -0.19 NA 0.19
1588 11.03 NA 11.03
1889 407 -463 0.56
1890 4.29 -6.85 -2.56
1891 -13.12 -2.54 -15.66
“ g2 £.51 279 9.21
Approximate &-yr. volume change  1.27
m Moan annua volume change 0.21
{ftandard deviation, 9.57
Negative value denotes loss of sand
[ - ;nmﬂa L] -
Graph2 Table2
Cherge in shoraire posion feet ¥om refersnce marke) SHORELINE CHANGE IN FEET
Year Date of Distance from _ Change from
- - suvey  referonce marker ' 1986 shoreline ?
" .. T 1886 10721 347.89
1987 1001 33033 -17.56
E bt e g 1988 12086 41792 70.03
-l " 1989 1103 33287 34988
% e . 1990 1115 384.78 35.89
B T e i 1991 1119 335.70 -12.19
ol [ 1992 11/12 368,51 2062
§ g Net shoraline change, 1986-1992 3 20.62
bt aa Mean annual distance from ref. mkr., 1986-1992 3 366.86
o » $tandard deviation 31,23
‘ Distance measured from reference marker to mean high tide.
=l l Location of refarence marker shown in Farrell {1893).
2 Minus sign indicates migration landward.
" Y e ¢ " g 3 Actual survey dale to actual survey date.
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Figure 10. Map of Reach 8, Little Egg Inlet to Absecon Inlet, showing municipalities, profile locations,
and calculated volume change betwsen profiles
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Reach 8 - Little Egg Inlet to Absecon Inlet (Pullen Island and Brigantine Island), Atlantic County

Tabie A. Profile stations - Littie Egg Inket to Absecon Injet (Pullen Island and Brigantine
Ilapdl. Athantlc County

Besch  Longitnde ¥ Latitode * Elvation  Site dessription 3
profik R)?
—sation
134 T4203TW 392527N 10(est.)* Groen Acres Tract, Brigantine City
133 HAUW 392432N 1889 N.4th St, Brigantine City
132 HDIEW 392356N 982 5. 15 St, Brigantite City

In degrecs, minmmes, seconds.
1 Blovation of reference marker i1 in feet above o below sca level, NGVD (Natioml Goodetic
Vertical Datam of 1929).
4 lmﬁmn!hﬂpdﬁemmﬁuuuﬁm&dfmUS.GedqblSmwy?S-mﬁnﬁ
maps.
4 Estimated, not measured.

Table BB. Beach replenishment and construction activitles,

19251992
Mugicpal D v
Challoway Twp. MNatoral area with very active
aciretion and erosion niking place.
No activity noted.
Brigansine City Northern 2mics of Brig
Istard are part of natural arca. No
e A
! mmmwwuwmmﬁu
of Eng Spring, 1994.

* NA, dats not svaiable.

Table £C. Shoreline chance, 1936-|992 by oroflelnfest '

Prolie Max. M Mexn Standard  Net change
e
13 114751 99313 109260 5449 146.21
132 320,70 21530 24518 3873 5175
133 45391 29990 36742 62124 -156.01

134 404.24 20368 22025 16642  -19050

! Data summarized from table 2 of Profies 131-134,

! The and mean 4 Erovn the ref marker,
1925-1992 based on ammaal measurements.

' Valoes are sumenartzed from the values listed as “Net shoreline change,
1986-1992" in table 2 of Profiles 131-134.

95

Table $D. ol\ppmlmnu volume qnnp. 1984-1992 by profile In cuble
Xards per lineat foot of shoreline

Profie  High Low Mcmvoh;ne Stipdard Nes change
feviati
131 IS BA 1148 19.58 6889
132 1618 1735 142 14.57 849
133 365 -36.13 1036 1764 £5.17
P T S | = 7] 7002 12,53 25,85 7518

! Dats summarized from table 1 of Profiles 131-134.
? Mean amsal volume change, 1986-1992, standard deviation, and
spprosinaste 6-year volume change from tabla § of Profies 131-134,

Twble SE. Projected volutne chapge and hypothetical replenishment volume for Intervabs

(lineer 8) (cu. yds. per hctwenproqlu volome .
131-132 7,000 503 35210 4748
132133 3200 414 31,928 IA06
— 131 1000 1169 -81.865 alxm
! Projected valucs cnly, The caleutared values fixted bere in the three righthand columns sre
based on the mhmcm«m&maammnw
POUE between and that there are no engine them.

-

Average of the mean anous) volume change values from Tabie 1 of the 2 mthe
lefthand column. This valee is listed for shoreline intervals between profiles on the
Mecompanying reach map.

* Projected volume change b profiles calculated as the
mlnplmdbyu:dsmbemwdh

age amnaal wolue changs

. N
Hy lated utdizing the melmbﬁndduwlm
wqmdmcmndﬂnl?”haﬁhpmﬂe]fwmwudﬁmh tand surface
clevation along dope of profike.



Reach 8, Profile 134
Green Acres Tract, Brigantine City

Change in profile of sand surface, 1986 to 1992

15 T ¥ Y T Y

10 / _ -
N ¥ \1986

o SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-15 L 1 L A L

0 200 400 800 800 1000 1200

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
- Year  Above Belowmean Annual
mean sea  sea laval total
lavel
1988 938 194 11.32
19890 -17.53 0.00 -17.53
1990 577 0.59 5.18
1991 -1.61 -2.39 -4.00
1992 -35.82 -34.30 -70,12
Approximate 6-yr. volume change -75.15
Mean annual volume change -12.53
Standard deviation 29.85
Negative value donotes loss of sand
= - ;‘Mym L] o
Graph2 Iable2
Criergs i shoreine postion (et rom refersnce mackar) SHORELINE CHANGE IN FEET
Yaar Date of Distance from _ Change from
o o survey __reforonce marker ' 1986 shoreline 2
i " ? 1988 00729 404.24
1989 10723 32083 -83 .41
E b e g 1990 10/22 320.85 -83.39
o § 1991 10/118 345.14 -59.1
g - 1992 1106 21368 -190,56
- Net shoreline change, 1988-1992 7 -190.56
] P SHORELNE T peenaa- R . Mean annual distance from ref. mkr., 1986-1992 229.25
Sta deviation 166,42
= N Distance measured from reference marker to mean high tde.
o Location of reference marker shown in Farrall (1993).
L 2 Minus sign indicates migration landward.
- et ? Actual survey date to actual survey date.
] & ] [ [ 1] []
SURVEY YEAR
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Reach 8, Profile 133

North 4th Street, Brigantine City

Change in profite of sand surface, 1886

1o 1992

L L L] L] L]

1992

SEA LEVEL

-10f

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
[

'l L L L L

-20
-200

] 200 400 600 800

1000

DISTANCE (FEET) FROM REFERENCE MARKER
Profila lines constructed from 35-50 measurement points/profile.

1200

1400

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YAHDLS PER LINEAR FOOT OF
SHORELINE PER YEAR
- Year Above Belowmean Annual
mean sea  sea level total
level
- 1987 0.86 212 298
1988 -1446  -14.39 -28.85
n in e 1989 1.96 095 291
2k 1990 5.23 -1.58 365
1901 478 495 973
- _egz 2278 1335 -36,13
Approximate 6-yr. volume change -65.17
n Mean annual volume change -10.86
;@mumu.m 17.64
Negative value denotes loss of sand
i SURVEY VEAR " "
Table2
Changs n positon eat fom merker) SHORELINE CHANGE IN FEET
Yoar Date of Distance from _ Change from
= = survey  referance marker ' 1986 shoreline
i " ? 1986 10721 45591
1987 1003 45429 -1.62
E- =8 1988 09729 355.18 -100.73
o [ g 1989 10723 34404 -111.87
% 1990 1022 333.40 122,51
o188 SHORELING 1891 1018 329.26 -126.65
N o .8 1992 1108 299,90 -156.01
s S E Net shoreline change, 1985-1992 -156.01
= - Mean annual distance from ref. mkr., 1986-1992%  367.43
e ‘ §tandard deviaton 6224
Distance measurad from reference marker to mean high tide.
b Location of refarance marker shown In Farmell (1993).
2 Minus sign indicates migration landward.
L L N 4 3 Actual survey date to actual survay date.
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Reach 8, Profile 132
South 15th Street, Brigantine City

Change in profile of sand surface, 1987 to 1892

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

15 L 1 1 1 1 1
200 [+ 200 , 4o 600 800 1000 1200
DISTANCE (FEET) FROM REFERENCE MARKER
Profile fines constructed from 35-50 measurement points/profila,

Gragh 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORE|
- Year Above Belwmean Annual
meansaa sea level total
E layel
£ 1987 -15.24 NA -15.24
§ 1988 414 6.64 10.78
1989  -10.71 664 -17.35
g 190 682 9.36 16.18
1991 -0.70 -9.63 -10.33
g - 1992 150 597 _ 7.47
Approximate 6-yr. volume change  -8.49
-l Mean annual volume change -1.42
Mﬁm 14,57
Negative value denotes loss of sand
o L] ;.MYE‘-R " -]
Graph2 Table2
Change I storeline positon feet fFom raerance marker) ___iH.QEME_C_HAN_E_IN FEET
Date of Distance from Change from
o - survey ! 2
1986 1009 320.70
* [+~ T 1987 1027 217.11 -103.59
= » 1988 09/29 25752 £3.18
E g 1989 1023 218.76 -101.94
b " 1990 10722 21530 -105.40
N o 1986 SHORELINE 1991 10/18 22391 -96.79
e e -+ 8 1992 1106 26295 -57.75
E = - e temmme - ™ Nat shoreline change, 1986-1952 ° -57.75
- w§ Mean annual distance from ref, mkr., 1986-1992 3 245.18
Mn_ 38.73
] ™ L Distance measured from reference marker to mean high tide.
o Locatlon of reterence marker shown in Famell (1993),
s 2 Minus sign indicates migration landward.
& & - SUver en - ] 2 Actual survey date to actual survey date.
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Reach 8, Profile 131
South 43rd Street, Brigantine City

Change in profile of sand surface, 1987 to 1992

15 v v v v

10

SEA LEVEL

Sk

ELEVATION {FEET) BELOW AND ABOVE SEA LEVEL

-10 . . . a

0 200 400 600 800 1000
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructad from 35-50 measurement polnts/profile.

Gomphl Tablel

Grapgh2 Iable2
Change in shotelne postion (leet from reference mayker}

1200

1400 1600

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF

Year Above Belowmean Annual
mean sea  sea leve! total
Joval
1987 3115 0.00 31.15
1988 577 1.52 7.29
1989  25.77 315 2892
1990 -18.33 -4.91 2324
1991 7.35 553 12.88
1992 847 342 11.89
Appraximate 6-yr. volume change 68.89
Mean annual velume change 11.48
;md_aw_dmdglon 1958

Negative value denotes loss of sand

SHORELINE CHANG FEET

]
t

PP Y

1
§

Year _Date of Distance from _ Change from
suvey__  referance marker ! 1986 shoreling
1986 1009 993.13
1987 1027 1078.80 85.67
1988 09729 105747 64.34
1989 10723 1126.01 13288
1990 10722 1105.94 112.81
1991 10118 114751 154.38
1106 113934 14621

SHORELME CHANGE (FEET)
§
‘l
\
‘\
LY
¥
'
H
H
1
1
)\
LY
I

T

.y %

T SHORELAE § 1992
l

;%lmm_@mnon

stance measurad from referance marker to mean high tide.

Net shoreline change, 1986-1992 %
Mean annual distance from ref. mia., 1986-1992°  10$2.60

146.21

54.49

-1 oo Location of reference marker shown in Farrel! {1993).
2 Minus sign indicates migration landward.
: " e g * * Actual survey date to actual survey data.
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EXPLANATION

'@. S~ S Great Egg Harbor Iniet .

- . Besch profie ewmivn
ey MW boundary

Flgure 11. Map of Reach 9, Absecon Inlét to Great

Egg Harbor Inlet, showing municipalities,

profils locations, end celculated volume change batween profiles
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Reach 9 - Abscon Inlet to Great Egg Harbor Inlet {Absecon Isiand), Atlantic County

Tabie 9A. Profile statlons - Abscen Indet to Great Egg Harbor Inlet (Absscon laland), Athantle

— lgoson
Beach Loagitnde Latitade E‘levannn Site description 3

profile (!

—sadion,
130 T42518W 392123N £96  N.Carolims Ave., Atlantic City
129 uNIwW 392044N 948 Raleigh Ave,, Adantic City
128 T42830W 392014N 1184 Dorset Ave,, Veatnor City
127 43038W 191N 1346  §.Bemon St, Margae City

In dogrocs, mimaes, seconds.
BcvmdmhmmathwunhﬂnbmwbdwunMNﬁVD(Nmthm
Vernical Datum of 1929).

Iae.mdbcuhprdie mrvey stations estimated from US. Gealogical Surwey 7.5-mime
wopographic quadrungk:

mape.

TlHn!D.AppruhnhvdmePnp,l!l‘—lmby;IH&hntk
Yards per tincar foot of shoreline

Profie  High Low  Mean vdu"me Stndand  Net change ‘
-
126 M33 D87 0.14 n.is 086
127 .13 9. -S40 1350 38.66
13 2 B5 13758 131 1371 7.88
1% 308 2359 558 [ %] 349
130 308 =17.58 213 1956 _ 1281

! Dan moynarized from table | of Profiles 125-130,
7 Mean irmnal voleme change, 1986-1992, standand deviation, and
qmm&ywvomcw&mubkidm“lﬁ-lm

MUthdMWMWWMMMB

Profile station Distance Average anntial Projeced Hypudzmll

(tincar ) (w.yds.pe: between profies volame
et} fco, yh ) (o, vi) !
Mesicguley  Daw " Activity Volme  Lemgbol 126177 7,500 229 U675 3796
( socel 127-12% 12,000 256 30,720 6309
chvie () 128129 3,500 344 18920 2,245
Adsntic City 1986 Replenistanent 1,000000 12,000 129130 1L.000 335 42350 3832
Veotww City No activity noted. 1 oaty. The calculaed value
M Gy 1991 Redi :I - iuPnndI . 1,000 4,000 Pmpeledva!uel y. e cales V. 'wmmcamwmﬁy
Longport Boroagh 1990 Repletiiatument with sand dredged 129,000 1,500 &umm“mqmndmumm
from Great ey Habex Iofet, 1 Awnpglﬂnng;:?ﬂvﬂmwwufrmhhhlofhz inthe
! Deta from New ke l;;z.nﬂ’_uwmm:lhmbm of Engieering and lefthund eotpen. Th o0 is listed for sharcline intervals between oot
Congtruction; Spring < R ! Pmpcadv:‘ d'n::. the sverage sl volume change
H] [~ Jcutawed a» [
N‘-""‘““‘“‘*' mﬂuplndbyﬁ:mhmm
‘4 volume cateatated utilizing the to find the volume
nquedbcmndthel?ﬂhnhpuﬁklfwmwdfmﬂ:& oot land sarface

mmmmimm_s;;mmh,mm‘____,_

Profie Mas. Mn Mean Standard  Netchange
viag
126 260.23 1ol 197.68 5058 64.05
127 45333 a7 400.83 a6 -58.1%
128 4137 339,70 187.68 .85 315
129 hrilg) 43139 463.27 10 54.32
139 4§2£ 37649 Al47) 3094 2 c3J0

t Dm.nm-nudrmuuezdpnﬂamsm
i from the ek marker, 1986-1992

? Vylues wre eurmrnarized from te valoes Listcd as "Net shoreline change, 19861997
in table 2 of Profilcs 126-130,

101
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Reach 9, Profile 130
North Carolina Avenue, Atlantic City

Change in profile of sand surface, 1986 to 1992

15 L} L L L L] L L L)

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
o

'l '] ] L 'l '] '] A
4] 100 200 300 400 500 . 600 700 800 800
DISTANCE {FEET) FROM REFERENCE MARKER

Profile lines constructed from 35-50 measurament points/prolie.

Gmph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
] Year Above Balowmean Annual
mean sea  sealevel total
; o
2 1987 17.96 15.12 33.08
g 1988 544 -10.20 -15.64
1989 -124¢ -5.12 -17.58
g 1990 912 669 15.81
1991 242 -342 -5.84
a - 1992 735 437 298
Approximate 6-yr. volume change  12.81
) Mean annual volume change 213
.§I§I@m_d_e_ﬂ§10n 19,56
Negative value danotes loss of sand
- - » Yﬂ; L] L]
Graph 2 Iahle2
Change in chorelne postion (leet fom retwence marker) SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
- . survey refarance marker * 1986 shoreling 2
1986 1106 409.96
™ ™ T 1987 1003 45954 59.58
E = Len g 1988 1006 429.72 19.76
- e a 1989 09/28 376.49 -33.47
e 1990 10730 426.01 16.05
; i SORERE et 1991 118 386.37 -23.?3
g"" ""% Net shoreline change, 1986-1902 -5.10
- =3 Mean annual distance from ref. mkr., 1986-1992 414
- . | §ftandard deviation 20,94
l Distance measurad from reterence marker to mean high tide.
- s Location of raference marker shown in Farrall (1993).
? Minus sign indicates migration landward.
: - * amervenm * s 3 Actual survey date to actual survey dats.

102



VOLUME CHANGE CUBIC YARDSFT

Reach 9, Profile 129
Raleigh Avenue, Atlantic City

Change in profile of sand surface, 1986 to 1992

15 ) § | | Ll | | L J |
é 10}= -
Y
3
/)]
w
2
25
2
z
9
S SEA LEVEL
p 0
w
o
=
o
'—
3
o 5 -1
i

-10 i 1 L L 1 1 1 1 1

-200 -100 1] 100 200 300 400 800 600 700 800

DISTANCE (FEET) FROM REFERENCE MARKER
Profila lines constnucted from 35-50 measurement points/profile.

Graphl Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FPOT OF
— SHORELINEPERYEAR =
w Year Above Belowmean Annual
mean sea  sea lovel total
lgvel
1987 583 12.29 18.12
1988 -1.00 -7.13 8.13
1989 4.12 1207 795
1890 2363 7.26 30.89
1991 -18.06 -553 -23.59
- 1992 17,58 =933 825
: Approximate 6-yr. volume change 33.4%
- Mean annual volume change 5.58
Mrd daviation 19.23
Negative value denotes loss of sand
v | 0om - TVE:I " ]
Gragh2 Iahle2
Changein poton (lest from marker) SHO! NE G| G FEET
Year Date of Distance from ; Change from 2
1586 1106 431.39
= - 1987 1102 454.03 2264
P Lo g 1988 10/06 433.31 192
E 3 1989 09728 43808 6.69
% bt e [ 1990 10/30 476.60 4521
zzotocs P 1991 1118 523.77 92.38
o " 1992 10/21 48571 5432
Net shorelne change, 1986-1992 ¥ 54.32
- - Mean annual distance from ref. mkr., 1986-1992% 46327
o .| §tandard deviation 2410
Distance measured from raference marker to mean high tide,
- = Location of refarence marker shown in Farrell (1993).
: Minus sign Iindicates migration landward.
i & E e " * Actual survey date to actual survey date.
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Reach 9, Profile 128
Dorset Avenue, Ventnor City

Change In profile of sand surface, 1986 to 1902

-
o

Le]

SEA LEVEL

ELEVATION {FEET) BELOW AND ABOVE SEA LEVEL
&N a

)
aa
<

-15

o 200

400 600 800 1000
DISTANCE (FEET) FROM REFERENCE MARKER
Profila linas constructed from 35-50 measurement points/profila.

1200

104

Graph 1 TIablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
» Year Above Belowmsean Annual
meansea 5ea level total
E leval
g 1587 -0.37 -8.37 8.74
§ 1988  -9.12 8.44 068
— 1989 784 17.75 25.59
g - 1990 833  .287 5.46
1991 4.50 -5.25 -13.75
5‘* 1992 147 679 562
Approximate 6-yr. volume change 7,88
- Mean annual volume change 1.31
daviation 13.71
Nagative value denotes koss of sand
L] L] L] . VEAT! "
Gmaph2 Table2
Charge in shoreine postion {leet o reference marker) SHORELINE C G
Year Date of Distance from _ Change from
- - survey 1 1 2
? 1986 1n7 384.57
) - 1987 1102 a71.12 -13.45
E P Hoo g 1688 1006 339.70 -44 87
3 1589 09/28 40595 21.38
g * . =8 1990 10/29 427.37 42.80
B S 1991 1118 397.29 1272
N Rl -2 1992 10721 387.73 3.16
g' i § Net shoreline change, 1986-1992 3 3.16
- - Mean annual distance from ref, mkr., 1986-1992 2 38768
- " ;@r_\dam deviation 2765
$ Distance measured from refarence marker to mean high tide.
o - Lomtlon of refarence marker shown in Farrell (1993),
2 Minus sign indicates migration landward.
% 3 LI T " 3 Actual survey date 1o actual survey date.



VOLUME CHANGE CUBIC YARDMFT

Reach
South Benson

%

Profile 127 _
reet, Margate City

Change In profile of sand surface, 1986 to 1992

10 T T T

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

L T L]

S5 h
0k o
15 0 L 2 A ' A A 1

-100 o 100 200 300 400 500 00 700 800

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measuremant points/profite.

Charge in shorelne position feet from reference marker)

SHORELINE CHANGE (FEET
[ ]

1944 SHORELINE smze==" e
""""-n------g..___ - “-_

gy -

]

~x

.

aord o

[ [] L] ] [ &

SURVEY YEAR

Tahle]
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
Year Above Belowmean Annual
meansea sealeval otal
lovel
1987 0.58 -12.70 -12.12
1988 661 10.85 424
1989 a2 6.20 -2.98
1990 073 9.00 973
1991 351 -11.27 -7.76
1992 4,18 -25.59 2977
Approximate 6-yr. volume change -38.66
Msan annual voluma change 6.44
;ﬁmmmon 13,99
Negative value denotes loss of sand
JTable2
SHO! C G
Year Dato of Distance from _ Change from
survoy  reference marker ' 1986 shoreline 2
1986 117 423,06
1987 1102 39229 -30.77
1988 1007 388.77 -34.20
1989 09/28 35592 £7.14
1990 10/29 42736 430
1991 1118 45353 30.47
1992 1104 364.87 -58.19
Net shoreline change, 1986-1992 7 -58.19
Mean annual distance from ref. mkr., 1986-1992 % 400.83
Mﬂn 3536

Distance measured from reference marker to mean high tide.
Location of reterence marker shown in Farrell {1993).

2 Minus sign Indicates migration fandward.
¥ Actual survey date to actual survey date.
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Reach 9, Profile 126
17th Street, Longport Borough

Changa in profile of sand surface, 1986 to 1992

15

0P

0 SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

L

1 L] L L

.Y -
-10 'l A i [ ] 1 AL I 1 1
-100 0 100 200 300 400 500 600 T00 800 900

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measuremant points/profile.

Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
" Year Above PBelowmean Annual
mean sea  sealevsl total
loval
1987 579 1.80 759
1988 -8.13 -3.06 -11.19
1989 8.70 -1517 -2387
1990 25.06 19.27 4433
1991 -1665 -12.35 -29.00
1892 914 2.14 1128
Approximate 8-yr. volume change  -0.86
» Mean annual volume change 0.14
deviation 27.15
Negative value denotes loss of sand
" " SURVEY YEAR " *
TIahle2
Charge In shorsline posiion (fest rom rvlerence marker) 0 G
Year Date of Distance from _ Change from
- e _survey ! ?
ol ,,? 1986 117 196.18
1987 1102 24848 5228
5 - o 8 1988 1007 172.75 -2343
) _,ﬁ 1989 08728 115.01 8117
g e . - 1990 10/29 201 2589
. - el " 1991 1118 169.10 -27.
] OTRERE e " 1992 1104 26023 6405
§ Net shoreline change, 1886-1992 7 64.05
- [ Mean annual distance from ref, mkr., 19686-1992 197.68
- - * §tandard daviation 50,59
Distanca measured from reference marker to mean high tide,
- [ Locatfon of reference marker shown in Farrell (1993).
. . - - - . . Mlnus sign indicates migration landward.
SURVEY YEAR 3 Actual survey date 1o actual survey date
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EXPLANATION

. Bewoh profle smtion
Muncipal boimaey
Average enrd volure ohangs
betwaan profies fin. yda par
Bnoer ft), from tebis 108
12 1
| }
[ - T ]

miles

Y

Figure 12, Map of Reach 10, Great Egg Harbor Inlet to Corsons Inlat, showing municipalities,
profile locations, and calculated volume change between profiles,
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Reach 10 - Great Egg Harbor Inlet to Corsous Inlet (Peck Beach), Ocean Clty, Cape May County

Table 184, Profile stations - Great Egs Rarbor Inket to Corsons Iniet (Pack Beach), Ocean Cly,
Laoe Mar County

s w———

profils !
Al .
125 MW 391N 1.1 &t St., Ocean City
124 HISBW INIIIN 1463 20th St, Ocean Cay
123 T4I63IW 391 500N 1477 Mth St, Ocean City
122 J43R00W 391322N 1505 S6hSt QcesnCity
! h\&puu.mm soconds,

Blevation of reference marker is i foct above or below sea level, NGVD (Natiooa) Ceod: tic

Vestical Datam of 1929).

! Location of beach profile srvey ! Sarvey 7.5
wopographic mape.

d trom U.S, Gedlogi

MIQAMWMMMMMhﬂ
T2t pet [inest foof of shoreline

Profis  High Low um-d-’n M‘l Netchange
; rviat
12 2136 097 146 S84
7] 493 -288) 493 1393 2936
124 54 4470 -10.56 18.563 4396

28 amah 12850 241l 29 1IN
! Duets syrnarised From tablo 1 of Profdes 122-125.

1 Nican arnwsl volume changs, 1986-1992, standerd deviation, and
wummwlmwfmhﬂlldhdhln-lﬁ.

Table I, Projectsd vohrme changs end bypotheticel replenistanent voheme fr
Interyals between profiles tn cuble yards

Ocean City 1989
1992 Replenishment 2,550,000 21,000
Sou;;n:ﬂmihdi!nd'n&an

Replenistnent of North Beach 250,000 3,000

t mmmwg’ruwmmdmm
1  Sprig,
NA, dats oot avaidable.

Table 10C. Shoreling changs, IIE 1 beorofeinfest’

Profie Max Min.* - Mean Sundard  Net change
visg

122 09322 0692 354.53 4105 102,30

123 43817 40920 428,80 15.18 ~43.857

124 WiNn 10072 174,08 4705 144,59

—a3 S 9L5r ;6136 408

! n-um.mdfmuuezdmﬁum-m.

! T i and mean di Erom the ref
bescd on snmmal meassrements. N

? Values sre szmmarized from the vaines lisied s “Net shoreline change, 1985-1992°
io table 2 of Profies 122-125.

v

marker, 1986-1992

109

Projecied values odly. mmwum-mm—wm-
based on the that the p&.mmmmmptm
poﬂt:m and thet thewe e no engincered stractuses

Averaps of the mean sooeal valoes from Tabie 1 of the 2
mmm-mm pdﬂﬂ'

* Projected volume changs 1 profiles cal d as the sverage sorwal volams chunge
N - .wupbnd:uu‘.‘-' lvdmpnheﬂﬂhduﬂm e ISRP o find the volume
»mmnmmmm«mmu oot land swface

elwmdoq ope of profie.



Reach 10, Profile 125
6th Street, Ocean City

Change In profile of sand surface, 1986 to 1992

Graph2
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile ines constructed from 35-50 measurement points/profile.
Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
[*]
» Year Above Belowmean Annual
meansea sealevel total
" 1887 037 -3.12 -2.75
1988 -1.21 0.75 -1.96
N T 1989 -3962 27.02 -12.60
o .o 1980 2.83 221 5.04
1931 3215 -30.97 1.18
Approximate 8-yr. volume change 12054
- Meaan annual volume change 24.11
tion 5693
Negative value denotes loss of sand
3 - N \‘EI; v n o=
Iahle2
Crange In shreli posiicn feet from rviersncs markad SHORELINE CHANGE IN FEET
Year Date of Distance from _ Change from
- 7= survey ! 2
K 1886 1n7 190,00
™ P 1987 09724 18999 0.01
= /e 1988 09728 189.99 -0.01
E 7 g 1989 10116 91.53 -98.47
] / ™ 1990 10/10 126.40 £3.60
- - e 1991 1002 189,96 001
| 1R erEne gy B 1992 1013 593,81 403.81
’ § Net shoreline change, 1986-1992 ¥ 403.01
- = Mean annual distance from ref. mkr., 1986-1992 224.53
- - {tandard deviation 16796
Distance measured from reference marker to mean high tide.
- 4 anauon of reference marker shown in Farrsll {1933).
Mmus sign indicates migration landward.
s 4 b v 4 « ¥ Actual survey date to actual survey date,
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VOLLME CHANGE CUBIC YARDESFT
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Reach 10, Profile 124
20th Street, Ocean City

Change in profile of sand surface, 1986 to 1992

SEA LEVEL

L 1 . '} L 1 '] L

0 200 400 600 800 1000 1200 1400
DISTANCE (FEET) FROM REFERENCE MARKER

Profile lines constructed from 35-50 measurement points/profila,

1600

Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
" Year Above Belowmean Annual
meansea soalevel total
level
" 1987 -4.79 -10.45 -15.24
1988 436 1.38 574
1989 -1.58 -4.23 -5.81
1990 -1.96 741 545
1981 4.41 -4.39 -8.80
1982 747 -37.23 -44 70
Approximate 8-yr. volume change -63.36
-] Mean annual volume change -10.56
Sta d n 1863
Negative value denotes loss of sand
-4 - L] m Ll L}
Tahle2
Chongs in shorsin poction (el iFom reiwence marker) O c
Year Date of Distance from Change from
“ - SUTVOY ! 2
;N n f 1986 1117 24531
1987 09/24 196,83 4848
E » L g 1988 08/28 196.92 -48.39
z 1889 10116 133.77 -111.54
5 b ™ 8 1890 10110 181.45 -63.86
N P 1991 10/02 16355 8176
oo oo . . .. 1992 10413 100,72 -144 59
E ™ - e § Net shoreline change, 1986-1992 3 -144.59
- =2 Mean annual distance trom ref. mkr., 1986-1992 3 174.08
: S deviation 4705
ht [~ l Distance measured from reference marker to mean high tide.
-] = Location of reference markar shown in Farrell (1993).
: Minus sign indicates migration landward.
. F b e * & Actual survey date to actual survey date.
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Reach 10, Profile 123
34th Street, Ocean City

Changae in profile of sand surface, 1986 to 1992
15

7

L]

ELEVATION {FEET) BELOW AND ABOVE SEA LEVEL
& o

.5 [ [ ] L [ [ ] [ 1
[+] 200 400 600 800 1000 1200 1400 1600
DISTANCE (FEET) FROM REFERENCE MARKER
Profils lines constructed from 35-50 measurement points/profile.

Graph 1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T QF
SHORELINE PER YEAR
- Year Above Belowmean Annual
meansea sea level otal
level
1887 -15.15 -13.66 -28.81
1988 5.58 063 495
1989  -3.73 6.93 3.20
1990 761 -2.94 467
1991 -1.43 291 1.48
1992 -15.44 0.39 -15.05
Approximate 6-yr. volume change -29.56
o Maan annual volume change -4.93
ftandard doviation 13.93
Negative value denotes loss of sand
[ - ;mﬁ”.l L] ~
Graph2 Iable2
Chenge In shorele postion (eet Fom rebarence marked _ — SHORELINECHANGEINFEET ___
Year Date of - Distance from ] Change from ’
= - r <]
1986 11n7 45817
= [“ T 1987 09724 428.14 -30.03
E g 1989 1016 42820 -29.97
b ™ 1990 10110 4213 -36.86
5 e 1898 SHORELNE 1991 1002 43387 -24.30
Bt A 1992 10/13 409.30 48,87
E - "‘g Net shoreline change, 1986-1992 7 -48.87
- - Mean annual distance from ref, mkr., 1986-1992°% 42860
flandard deviation 1518
- [ * Distance measured from referance marker ta mean high tide.
p e Location of referance marker shown in Farrell (1993),
2 Minus sign indicates migration landward.
* [3 * ] “ " 3 ¥ Actual survay date to actual survey date.
SURVEY YEAR
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Reach 10, Profile 122
56th Street, Ocean City

Changa in profile of sand surlace, 1987 to 1892

15 | ] ] | | L)
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o
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Profila lines constructed from 35-50 measurement points/profile.

1400

VOLUME CHANGE CUSK: YARDSFT

Graph2

Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHOR E
* Year  Above Balowmsan Annual
mean sea  soa lavel total
level
] 1987 -1.08 £.48 T 756
19688 0.81 547 4686
1989 -17.45 4.1 -2156
1990 1068 200 1268
1991 344 -5.56 9.00
Jgg2 10.41 453 14,94
Approximate 6-yr. volume change  -5.84
] Mean annual volume change 097
ation 1416
Negative value denotes loss of sand
w - » vw! L] =
Table2
Changs in shoreline poaision fleet from reference marker) SHORELINE C
Year Date of Distance from _ Change frorn
= Fee ar 6 shorell
n " T 1986 1118 409.22
1987 09/24 374.10 -35.12
= o g 1588 09728 387.58 -21.64
i » 1989 1003 3t12.08 -97.14
. 3 1990 10/10 373.10 -36.12
_____ i“__-—‘_'f_‘e___ " . 1991 1002 319.43 -89.79
o R SIT Y —— m 1992 1013 306 92 -102.30
| * g Net shoreling change, 1986-1892 3 -102.30
ool v Mean annua! distance from ref. mkr., 1986-1992 2 354 63
 n &Mmﬂon 41,05
] ‘ Distance measured from referenca marker to mean high tide.
an] ace Locaﬂon of reference marker shown in Farroll (1993).
2 Minus sign indicates migration landward.
& - » ] []

Actual survey date to actual survey date,
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‘EXPLANATION
Bewh profie station

Muncipsl boundary

Svorage enrudl. Yohume changs

betwesh profles (o, yds per
fnesr &), from table 11E

Tolnsends Infet

Figure 13. Map of Reach 11, Corsons Inlet to Townsends Inlet, showing municipalities, profile
locatlons, and calculated volume change between profiles
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Reach 11 - Corsons Inlet to Townsends Inlet (Ludlam Beach), Cape May County

Tabie 11A. Profile stations - Corsons Inlet to Townsends [nlet (Ludlam Beach), Cape May Table llD.iApmmwhnlnl fhangs, 1836-1992 by profils In enble
County T[54 per fineur foot of shoreline

@g‘ Prof&  High Low  Mcanvolumw Stundewd  Netchenge
Beach  Longitade Latitude Eevuca  See ducnphm 3 shanpe®  deviatien®
profie (hy* NT 1649 2208 .74 4055 T044

—fution 18 1786 1655 an 1360 1508

b)) T43904W WISIN 1329 Wliams Road, Stathese, Uppes Twp, 19 1654 A178 119 1248 1316

120 TAAEW BI0STN 1183 st Ave, Upper Twp. 120 119 4924 559 MH62 -58.13

e TMOSAW F0956N 1228 25th Ave., Sea Iake City . . .

ns TM155W 390839N 1318 STth Ave., Sea Iske City ' D soed Frots tble 1 of —
~lZ  MMzew 074N 1419 WiAw.SalkGy  , puessmmededfo prouny oy b doviation, and agpresicaeh
! In degrees, mimtes, scconds. &-year volume change from table 1 of Profiles 117121,

Blovation of reference murker @ i foct above or below sea level, NGVD (Natioms) Geodetic
Vertical Datum of 1929),

l.oum;:i:f‘h.chptdignmym d from U.S. Geological Survey T.5-minoie
topographic quadrangic maps.
Table 11 Projected vohune changs and hypothetica! replenithinent volume for
Intervaky beween profikes In cubic yards '
Profile station Distance Averago anttial Projecied Hypotheti
. imerval between profiles  volutw change  volume changs m
bl nd a b ! {lincar &) (al.yds.pu m;nﬂu valume
(o) foewidt
. . va
Muicpaliy D Ay Vrome  Leohod 18 6100 481 m121 agst
. 118119 9,000 016 -1,440 6467
{
oyl Omeaf) 00 7400 75 27150 351
Upper Twp. 1924 Replenishment in Strafiumere 520,000 2115 126121 7200 13,07 108,540 4142
Replenishment at Whale Beach n 2300
Iy eicnisbanert ot Whalo B o000 A ! Projecied values andy. The calcatsted vales listed hess in the thes righthand oourmzs e
+ based oo the mummwmwm»nm
bl C following 1292 storm. 200 NA point between and that there ane
Sea ty 1584 ; 000 2
. . Aversge of the mean anmmsl volome ¢ valoes from Table | of the 2 in the
1587 Ongoing replenishmentand sand = 150400 4500 knhddmmmuhndfmnmhmﬂunm o the
mmcmmd.wum‘ mm
south et } g bt 4
192 Repient betweenTTthand 375,000 1,500 ;‘:’f""m,"gz‘“’“ mm“mﬁ, s the averags sl volume change
‘ wriliting the ISRP 1 find the volems
‘Dml‘mmNcwkmyl::F.d--' ] Protection, Division of Engineering and utpndwemndhlmhnchpnﬂellmmvndﬁmhs-uhnﬂmﬁn
Construction, Speing, 19 elevation aloag dopw of profile.
1 NA, data ot available.
b horeltne change, 198%-199; le in feet !
Profie  Max. Min, Mean Standard  Net change
e
117 44055 64923 31212 6693 12036
118 53004 43335 52217 19.52 393
19 38413 331,66 35043 19.65 601
120 428277 38696 398.07 19.53 -696

121 55954  J6MA4)  SO206 6870 -15432
Dats sumnmarized from table 2 of Profiles 117-121.

The maximum, minimmm and mean distances from the reference marker,
1586-1952 bused on antwsl measoroments.

Valoes sre summarized from the valoes lisied aa “Net shoreline change,
1986-1992" in table 2 of Profiles 117-121.

115



. Reach 11, Profile 121
Williams Road, Upper Township

Change In profile of sand surface, 1886 to 1892
15 ¥ | ) ] L]

-
o

ELEVATION (FEET} BELOW AND ABOVE SEA LEVEL
L -]

D
-
-]

15 A A I I i Y ol
0 200 400 800 500 1000 1200 1400 1800
DISTANCE (FEET) FROM REFERENCE MARKER
Profile Ines constructed from 35-50 measuremaent pointa/profile.

Graphl Iahie]
APPROXIMATE GAIN OR LOSS OF SBAND
IN CUBIC YARDS PER LINEAR I:OOT OF
- Year  Above Belowmean Annual
meansea  sealevel otal
level
1887 -10.21 -3.82 -14.03
1888 4.10 14.43 18.53
1989 -16.80 -31.12 4792 -
1890 39.16 21.74 60.90
1891 -5.28 -24.05 -26.33
Approximate 6-yr. volume change -122.75
Mean annual volume change -20.46
mmmn 5864
Negative value denctes loss of sand )

Graph2 Iahle2

Year Date of Distance from _ Change from
- o gurvey reference marker ' 1986 shoreline
o » 1 1886 1118 542.73 .
1987 00/23 519.49 -23.24
E - - 1688 1118 538.80 393
5 1889 1003 419.40 12333
! “ ™ 1890 10m 550.84 17.11
e R SOERRE v I 1991 10/08 54591 . 318
i_ N \ __g 1892 1023 (38841 15432
b Net shoreline change, 1986-1992 -154.32
- : - Mean annual distance from ret. mkr., 1986-19923 502.08
- . l Standard deviation 68.70
Distance measured from referance marker to mean high tide.
- B Location of reference marker shown in Farrell (1983).
2 Minus sign indicates migration landward.
LI R T TV R ¥ Actual survey date to actual survey date.
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Reach 11, Profile 120

1st Avenue, Upper Township
Change In profile of sand surface, 1987 to 1992
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Profile lines cunstructad from 35-50 maasurement points/profile.

Graph2

Changein shotaline position (lest fom refsrance merker)
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T
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—— LANDWARD  SEAWARD __g,

Table]
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
Year  Above Belowmean Annual
mean sea sea lovel total
lavel
1987 . -2.41 -18.00 -20.41
1988 6.56 265 8.21
1989 -12.03 525 -17.28
1990 1382 5.87 18.18
1991 -1.60 2.00 0.40
Approximate 6-yr, volume change -58.13
Mean annual volume change -9.69
gtandard deviation 2462
Nagative value denotes loss of sand
Iahle2
SHORELINE CHANGE IN FEET
Year Date of Distance from . Change from 2

1986 1118 393.92

1987 09723 39590 198
1988 1118 428.27. 3435
1989 10/03 366.69 -27.23
1990 10411 415.85 2193
1991 1008 30892 ° - - 500

__1992 1023 386.96 596

Net shareline change, 1986-1992 3 £.96

Maan annual distance from ref. mkr., 1986-1992 2 358.07

aviatio 19,83

Distance measured from reference marker to mean high tide.
anatlon of reference marker shown in Famel! (1993).
2 Minus sign indicates migration landward.

3 Actual survey date to actual survey date.
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VOLUME CHANGE CUBIC YARDSFT

Reach 11, Profile 119
25th Avenue, Sea Isle City

Change In profile of sand surface, 1886 to 1892
15

10

SEA LEVEL

ELEVATION {FEET} BELOW AND ABOVE SEA LEVEL
)

0=

15 I 1 1 I I A
0 200 400 600 800 1000 1200 1400
DISTANCE (FEET) FROM REFERENCE MARKER
Profila lines constnucted from 35-50 measurement pointe/profile,

Graph 1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR E‘OOT OF
SHORELINE PER YEAR
- " Year  Above Belowmean Annual
moan sea  sea lavel total
lgvel
. 1887 1291 1.24 14.15
1988 064 207 143
1989 -1.27 342 2.15
1990 1288 366 16.54
’ 1991 -1.79 -1.54 -333
“ 9 -124 -5.29 -17.78
Approximate 6-yr. volume change  13.16
- Mean annual volume change 2.19
;Enﬂ_élﬂ_dﬂlalon 1248
Negative value denotas loss of sand
-] L] ;RVEYE‘;. " 4
Graph2 Jable2
Crunge  atvine posn faet rom fersnce mae) SHORELINE CHANGE IN FEET
Year Date of Distance from . Change from 2
-l o survey  reference marker 1986 shoreline =
a n T 1985 1118 337.67 '
1987 09723 34412 645
E- --§ 1988 1118 338.85 118
- 1989 09727 384.13 46.46
g * I 1990 1011 371.89 34,22
T —— £h 5 1991 1008 34472 708
1086 SHORELNE " 1992 1023 33166 601
E ] Net shoreline change, 1986-1992 7 £.01
- =3 Mean annual distance from ref. mkr., 1986-1992° 35043
| §t iation 1965
h l Distance measurad from referance marker to maan high tide,
] fsce Location of raferance marker shown in Farrell (1993).
: Minus sign indicates migration fandward.
- ¢ - am;m - " t Actual survey dats to actual survey dats.
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Reach 11, Profile 118
57th Street, Sea Isle City

Changs in profile of sand surface, 1986 to 1992

10

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-y -
10 -
15 [ 1 1 1 L L L

0 200 400 600 80O 1000 1200 1400 1800

DISTANCE (FEET) FROM REFERENCE MARKER
Prollle lines constructed from 35-50 measurement points/profile.

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
—_ _SHORELINEPERYEAR'
» Year  Above Belowmean Annual
mean sea  sealeval total
lovel
] 1987 548 -4.89 059
1988 -401 -8.07 -12.08
1989  -7.83 493 -12.76
1990 9.13 8.73 17.86
1991 8.50 .64 786
* 1992 _ -13.96 -2.59 -16.55
Approximate 6-yr. volume change -15.08
m Mesan annual volume change -2.51
Standard deviation 1361
Negative value denotes loss of sand
L L] ;,mmyga " L
Graphl Iable2
Changs n shoreline pasiton fleet hom refersrics marier) SHORELINE CHANGE IN FEET
Year Dato of Distance from Change from
- o su fo arker oreli
- . T 1986 118 535.74
1987 08/23 516.83 -18.91
Eﬂ- ﬂg 1988 11118 510.21 2553
4 oF 1989 0327 48535 -50.39
g - 1990 10/12 539.14 3.40
R — — ~: 1991 10208 535.13 0.39
- = B 1992 10/23 531.81 -3.93
§ Net shoraline change, 1986-1992 ¥ -3.93
= e Mean annual distance from ref. mkr., 1986-1992 3 52217
o l Standard deviation 19.52
™ Distance measured from reference marker to mean high tide,
- e Locauon of reference marker shown in Farrell (1993).
. . i . 3 2 Minus signindicates migration landward.
¢ " e " Actual survey date to actual survey date.
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Reach 11, Profile 117
80th Avenue, Sea Isle City

Change in profile of sand surface, 1987 to 1992

15 T L) L L L L L4 ¥

ELEVATICN (FEET) BELOW AND ABOVE SEA LEVEL

-15 A A A A A A A A

0 200 400 600 8OO 1000 1200 1400 1600 1600
DISTANCE (FEET) FROM REFERENCE MARKER

Profile lines constructed from 35-50 measurement poinis/profile.

Graph1 Iablel

APPROXIMATE GAIN OR LOSS OF SAND

IN CUBIC YARDS PER LINEAR l-;OOT OF
SHORELINE PER YEAR
o Year Above Bslowmean Annual
mean sea soa lovel total
E lgvel
£ 1987 16.11 0.38 16.49
g 1988 -11.65 -10.43 -22.08
w g 1989 -5.64 592 0.28
% = 1990 222 1074 -12.96
1991 3.75 -6.04 -2.29
- 1992 39U 51.89 91,00
5 Approximate €-yr. volume change 70.44
- Mean annual volume change 1.74
1S_Bnﬁrd_d_emon 4095
Negative value denotes loss of sand
o - » vﬁ L -]
Graph2 Tahle2
Ghangs in shorating posdion feet from refarence merker) SHORELINE CHANGE IN FEET
Year Date of Distance from ; Change from 2
n - T 1986 10731 320.19
1987 09/22 35049 3030
E et e g 1988 1118 294.18 -26.01
- . 1989 09/25 27371 -46.48
g . # 1900 10/12 25652 6367
st =~ 1991 1008 249.23 -70.96
o] PO SHORELNE B T » 1992 10723 44055 12036
Net shoreline change, 1986-1992°3 12036
el em Mean annua! distance from ref. mkr., 1986-19927 31212
- - S deviation 6693
Distance measured from reference marksr to mean high tide.
e Hace Location of reference marker shown in Farrell (1993).
2 Minus sign Indicates migration tandward.
z ¥ b e " # ¥ Actual survey date to actual survey dats.
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Townsends Inlet

EXPLANATION
. Beach profils ewtion
[ Munolpsl bounday

/1_59 Average amual voiame changs
betwpen profilos fou. vdu par |
Hneer f1), from table 12E

¢} 172 . |
=  m— |

miles

Figure 14. Map of Reach 12, Townsends Inlst to Hereford Injet, showing
municipglities, profile locations, and calculated volume change betwsen profiles

122



Reach 12 - Townsends Inlet to Hereford Inlet (Seven Mile Beach), Cape May County

Tuble 124, Proflls stations - Townsends Inlet to Hereford Inlet (Seven Mlle Beach), Cape Table 12D, Approximaty vohane changs, 1386-1993 by profle In cubic
May County Yards per ineat foot of shoreline
Lecation Profic  High Low  Meanvolumo  Stundard  Net change ©
Beach  Longimde Latitede ! levation  Site decription 3 cunrc®  devagionl
profile G 13 83 3842 216 1689 4295
-t 14 4T5 4306 528 ns A9
116 THASW 390548N 1403 23rd St, Avalon Baroagh Hs 8.12 1269 2.2 709 138
115 T I90524N 1685  35th St, Avalon Borough 18 750 26,66 2136 M08 113
114 T4 TV O8N 1025  7xh St, Avalon Boroagh 1 D i20d froc table 1 of Profes 113-116.
— 113 r4asUW 39NN 1790 oo SwncHuberBoroggh  x o e d-ns 1986-199Z, standand devistion, and
! In degrecs, misies, seconds, approximaw §-year vohine chungs from table 1 of Profiles 113-116

1 Plevation of reference marker is in foet sbove o below sea level, NGVD (Nationl Geodetic
Vertical Datum of 1929).

¢ Louﬂmqfh:uhpoﬂamwymﬁmuﬁnnhd&mU.S.Gedo;icdSwy7J-mm
topographic quadrangle maps.

Table QL. Projected volume changs and hypothetical replenistatsent volume for
inter vals hetween profiles In cubic yards

— Replenithmeny
Municipality  Date Activity ‘;":: Length of 12114 5,500 620 34,100 4ms
aorching 114115 10,000 373 37300 6,103
—Jise 3400 937 32338 1365
Avalon Boroogh 1985 In!:::lc;gm:memfmlsm 1 Pmpc::‘:hﬂcdy mﬁ’g"‘“"“w‘“"m o th -
1987 Replenishment 137,066 1100 and that there are 0o cnginoesed stmctrres between them.
19%0 ) 400,000 . : Avenpoflh-nnmmlvolm alues fro Tabk: 1 of the 2 profiks in the
1992 - 350,000 Iefthand colurmn. This value is lised for e ingervals between onthe
1989 Sand redistribation, from gaining to 60,000 Variable sccamnpany ing reach map.
losing : Pmpnadvdm:hmphm;mﬂuﬂladwduﬂsm’nmﬂwlmm
1990 " b " brlb
1991 . . . * Hypodtetical ishrry lenlated utilizing the ISRP Program to find the votome
SwcHabor  Noaschivitvnoted, mﬂbexnﬂ&l”ihﬂhmﬂelfeﬂnamﬁmﬂzﬂmhﬂmﬁn
clevation slong alope of profile.

! Data from New Jeraey erEuvh-mml Protection, Divisicn of Engineering and
Construction, Spring, 19

! NA, data not available,
Tabk J2€, Shorcline changs, 1986;1992 b erofijeinted ' ..
Profile Max. Min. Mean Sundsrd  Netchange
viat

13 45049 319.76 335 7.9 11813
14 306.04 458.90 48248 15.63 -14.62
1us §79.37 2187 84758 2198 -M.65
116 653.48 378,24 51678 93.08 21524

! Dats summarized from table 2 of Profiles 113-116.

? The maximum, mini and mean di from the ref marker, 1986-1992

based on anmial measorements.

Valoes are summarized from the values listed as "Net shoreline change, 1586-1992°
in table 2 of Profiles 113-116.
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

15

Reach 12, Profile 116
23rd Street, Avalon Borough

Change in profile of sand surface, 1987 to 1992
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Profile lines constructed from 35-50 maasurement points/profile.

Graph2

1000

1200

Tablel -
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I-;OOT oF
SHORELINE PER YEAR
Year Above Belowmean Annual
meansea  sealevel total
level
1987 -2666 NA -26.66
1988 2135 12.66 34.01
1989 408 236 6.44
1980 20.31 10.16 3047
1991 530 3.54 884
1992  38.12 36,91 7503
Approximate 6-yr. volume change 128.13
Msan annual volume change 2136
Standard doviation 3408
Negative value denotes |oss of sand
[ L] awm& LU -
Table2
Change in shoreline posiion fleet from refarence marker) SHORELINE CHAN
Year Date of Distance from Change from
o survey reference markar ' 1986 shoreline 2
- . ? 1988 10/31 378.24
o 1987 09/14 575.18 196.94
o= A P o 1988 10,27 442.18 63.94
ol A g 1989 09/25 459.51 81.27
Temmon 1990 10412 579.34 201.10
- 1991 1008 529.55 151.31
| 1020 SHORELNE 10,08 653,48 275.24
Nat shoraline change, 1986-1992 7 275.24
= =3 Mean annual distance from ref. mkr., 1986-1992 3 516.78
o Mon 8505
Distance measured from referance marker to mean high tide.
o Locahon of referance marker shown in Farrell (1993),
2 Minus sign Indicates migration landward.
" 3 S o 7 & 3 Actual survey date o actual survey date.
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* Reach 12, Profile 115
35th Street, Avalon Borough

' Change in profile of sand surtace, 1987 to 1932
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~ DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructad from 35-50 measurement points/profile.

Change In shorelre posiion (et from reference merkr)

§

SHORELINE CHANGE (FEET)

]

3

- LANDWARD SEAWARD __pp.

) 1 ; o
i 1998 SHOREUINE — ’ -,
e —— =
£
) Baad
o] el
.
® 3 * % % 2
SURVEY YEAR

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
Yeoar Above Belowmean Annual
meansea  sea level total
lovsl
1987 -1.06 NA -1.06
1988 13.56 -14.09 053
1989 558 254 8.12
1930 -4.15 4.29 0.14
1991 -9.36 213 -7.23
1992 -6.90 5,79 -1269
Approximats &-yr. volume change -13.25
Mean annual volume change 221
Stay tion 7.09
Negative value denotes loss of sand
Tahle2
SHORELINE CHANGE [N FEET
Year Dats of Distance frem  Change from
survey reference marker ' 1986 shorefine *
1686 10721 86155
1987 08115 82750 -34.05
1988 10727 818.79 -42.76
1989 09/25 84561 -1594
1990 1012 866.16 461
1991 1008 879.37 17.82
1992 1009 83690 2465
Net shoreline change, 1986-1992 * 2465
Mean annual distance from ref. mkr., 1986-1992 3 84798
Standard deviation 2198

Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993),

2 Minus sign Indicatas migration landward.

3 Actual survey date to actual survey date.
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Reach 12, Profile 114
70th Street, Avalon Borough

Change in profile of sand surface, 1986 to 1992
20 L] ¥

10

SEA LEVEL
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o

20 1L 1 Il [l i 1 L
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DISTANCE (FEET) FROM REFERENCE MARKER

Profile ines constructed from 35-50 measurament points/profile.

Graph 1 Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
] Year Above Belowmean Annual
meansea sea level total
lavel
1987 -7.13 -13.75 -20.88
1988 465 10.10 14.75
1989 51 504 10.15
1980 .21 8.73 9.94
1981 3.67 -6.08 -2.41
1992 644 -36.62 -43.06
Approximate 6-yr. volume change -31.51
o Mean annual volume change -5.25
s tion : £2.58
Negative value denotes loss of sand
[ - &mﬁﬁ " L]
Graph2 Table2
Change in shoreline positon et Form relrence marked) SHORELINE CHANGE |N FEET
. Year Date of Distapce from _ Change from
- - survey reforence marker * 1986 shoreline *
1986 10/30 48280
] ~ f 1987 09/15 458.90 -23.90
2 e 1988 1027 463.59 -19.21
E g 1989 08/15 491.97 917
u ™8 1990 1012 505.91 23.11
o JROSHOREUNE __ ipooorommmremn 1991 1008 506.04 23.24
g 1992 10/09 468,18 -14,62
g 1 "”2 Net shoreline change, 1986-1992 7 1462
- rw3  Mean annual distance from ref. mkr., 1986-1992 482.48
Standard deviation 1963
= - ; Distance measurad from referance marker to mean high tide.

anabon of reference marker shown in Farrell {1993).
Mmus sign indicates migration landward.
L] ¢ L " " 3 Actual survey date to actual survey date.
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Reach 12, Profile 113
90th Street, Stone Harbor Borough

Change in profile of sand surface, 1986 to 1992

20 T L J L LJ E | ] L
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Profile lines constructed from 35-50 measuremant pointa/profile.

Graph1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT 08
SHORELINE PER YEAR '
- Year Above Bslowmean Anmua
mean s64 lovel total
a se
2" 1887 -18.05 -2007 -38.12
§ 1988 11.22 -2.88 8.36
1989 -1.73 -10.41 -12.14
5 1990 602 6.82 0.80
1991 083 565 £.48
5 1992 254 209 4,63
Approximate 6-yr. volume change -42.95
- Mean annual volume change -7.16
?La;nga[cld_e\tlgtion 1689
Negatve value denotes loss of sand

Graph 2 Iahie2
Change in shorefine pesifon feet from referencs marker) SHORELINE CHANGE [N FEET
Year Date of Distance from Change from
- Lo survey re ! 2
n 1986 1030 46049
= 1887 0915 319.76 -140.73
E . Lo g 1988 1027 36591 -84.58
o - ﬁ 1989 09/15 35356 -106.93
1990 10/27 341.76 -118.73
g ._,:M 1991 1104 33080 -129.69
e — g 1992 10112 341,76 -118.73
™ RS B “"g Net shoreline change, 1586-1992 % -118.73
- 2 Msan annual distance from ref. mkr., 1986-1892° 359.15
Standard deviation 47.09
* * l ! Distance measured from refarance markar to mean high tide.
oo how Location of reference marker shown in Farre!l (1993).
2 Minus sign indicates migration landward.
% ¥ 7 % % 5 2 3 Actual survey date to actual survey date.
SURVEY YEAR
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EXPLANATION
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Figure 15. Map of Reach 13, Hereford Inlet to Cape May !nlet, showing municipalities, profile locations,

and calculated volume change between profiles
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Reach 13 - Hereford Inlet to Cape May Inlet (Five Mille Beach), Cape May County

Table 13A. Profike stations - Hereford Inkt o Cape May Inket (Five Mile Beach), Cape May

—_Lestion
Bexch  Longitde Latiade ' Elevation  Sie decription 3
profile '’
—aagion
m THTITW 335933N 1078 15t Ave., N. Wildwood Ciry
110 44922W 385835N

10.50 . Crease Ave,, Wildwood City

! In degrecs, mimiea, seconds.

! Pevation of reference marker i in feet above or below sca kevel, NGVD (Natioml Geodetic
Vertical Datum of 1929).

¥ Location of beach profile survey staticns estimated from U.S. Gedlogieal Survey 7.5-mimits

, topopraphic quadrangic maps-
Estimated, not measyred.

Table 1ID. Approxtmate volume thange, 1386-1942 by profle In cuble
xards per inear foot of shoreline

Profde  High Low Nhlnvolu;n: Smdudz Net change *
. seviati

1% 2561 2127 0.2 1745 012

1m0 11631 <1083 121 NAS 61.24

1l 2% 53,64 3,14 4.0 -18.84

' Dans summarized from table 1 of Profiles 105-111.
? Mean anneal valome change, 1986-1992, mandzard deviation, and
wommﬁ-y:uvolwchmpfranhhlelufhoﬁlulm-lll

Table 13E. Projected volutne change mdlhypothqlnl replenishment volume for
Inter vals betveeen orofiles in cubic vards

Profic station Distance Avcrnage annual Projected Hypothetical
mtrrval between profiles  voluine change  volune change 7
(lincar i1} (cn.y\‘b.yu herweenpmme: velane
Wmmmmmmmumm‘ . Lincar ) * (moydd®  (mowdsd'
T e 109-11¢ 11,000 5.54 50,940 4,141
Musicipality  Dake Adtivity Volume - Lenghof J1e111 1000 $.03 40300 4545
{cp. yibs) Gestf ! Projected values caly. m:ﬂ&dmdﬁ;eﬂmlmdhﬂemtz:hGﬂMMw
bued the Gt conditions extend e #0 the midw
North Widwood 1985 Replecishument und redisribution of 100,000 NA r P iy koo frais e sl ald
Ciy “Mﬁ‘dﬂdﬁmhm'm : Aweofﬂnmmnﬂvdmchnpvnl-fmTwle!oﬂh:2p'oﬁlanttn
1989 100,000 NA Jefthasd column. This value ia listed for sboreline intervals between profiles on the
1990 - NA NA sccompanying reach map,
1991 Sand redistribution NA NA * Projected volume chnpbﬂmpmﬂelalmlmdnth: average annual volome change
Wildwood City 1990 Redistribation of sand dredged NA NA mluphed by the dmme between pw
from Hercford Inlet and tratudred + b cutated the ISRP Program to find the valome
from North Wildwood Beach mcpuedbeltndbel”ibnchpuﬁkl fuclll“l'd from the S-foot land surfece
1591 Sand redistribution NA NA ¢hevation along slope of profike.
Wildwood Crest No activity noted.
Borough
Lower Twp, No activity noted. Scuthern 1.2
miles of Island & of US. Coast
_ Guard Station (USCG),
! DaaframNewkneyD:pt.ofEuvmml Protection, Division of Engineering and
Constraction, Spring, 1954
? NA, data oot avalable.
b Shoell =19 !
Profile Max. Min Mean Standerd  Net change
s
109 565.42 410,43 46891 50.82 -113.351
110 954.56 15249 B46.04 73.00 141,22
' Data sumnrized from tabie 2 of Profiles 109-111.
! The sximeom, minimem and mean di from the refevence marker, 1986-1992
based on anmal mecasurcnenis.

' Values are summarized from the values lised as "Net ehoreline change, 1986-1952°
in table 2 of Profiles 109-111,
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Reach 13, Profile 111
15th Avenue, North Wildwood City

Change in profile of sand surface, 1987 to 1992
15 T Y .

L L] L § L] F L
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SEA LEVEL

Sk

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

-10 A [ L 1 1 1 1 1
0 200 400 800 800 1000 1200 1400 1800 1800

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graphl Iablel
APPROXIMATE GAIN OR LOSS OF SAND
iN CUBIC YARDS PER LINEAR I:OOT OF
SHORELINE PER YEAR
- Year Above Belowmean Annual
mean s6a lavel total
_sea [evel
1987 -55.64 0.00 -65.64
1988 28.26 580 3406
1989 6.48 -493 1.55
1990 -35.65 0.00 -35.65
1981 53.10 082 52.28
1992 099 -14.45 -15.44
Approximate 6-yr. volume change -18.84
o Maan annual volume change -3.14
;angmm_ 41.09
Negative value denates loss of sand
L -» amEVVE& L] L]
Giraph2 Table2
PROFLE 111 15THAVE. NO, WILDWOOD SHO N G
Year Date of Distance from ' Change from 2
- - (2 arker. 1986 shoreline
1986 10/29 1416.39
™ ™ 1987 09722 1264.52 -151.88
£ =g 1988 11/110 1344.29 -721
z 1989 0915 1318.58 -97.81
g "1 [ 1990 10105 1228.49 -187.9
o LMSSHORELINE 1991 1104 1159.50 -256.89
- . P - » 1992 10/14 109196 -324.43
R Net shoretina change, 1986-1952 7 -324.43
= e -§ Mean annual distance from ref. mke,, 1986-1992 3 126053
- ..., |- §tandard deviation 1131
) Distance measured from reference marker to mean high tide.
at f= Location of reference marker shown in Famell (1993),
. - y . . " - : Minus sign indicates migration landward.
SURVEY YEAR Actual survey date to actual survey dats,
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Reach 13, Profile 110
Cresse Avenue, Wildwood City

Change In profile of sand surface, 1886 to 1892

15 ) ) 1 T T T T
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SEA LEVEL
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0 200 400 600 800 1000 1200 1400
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graph1 Iablel

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YEAR '
Year Above Below mean Annual
mean sea level total
504 lovel
1987 £.76 388 -2.88
1988 38.77 747 46.24
1989 348 312 6.60
1990 1083 417 15.10

1991 -79.33 -28.80 -108.13
1992 7958 3073 11031

VOLUME CHANGE CUIBIC YARCEFT

Approximate 6-yr. volume change 67.24

SHORELINE CHANGE NFT.
]

Meaan annual volume change 11.21
Standard deviation 7145
Negative value denotes loss of sand
Table2
PROFILE # 110 __ SHORELINE CHANGEIN FEEY
Year Date of Distance from _ Change from
n o ca 1 2
1986 10730 752.49
it [~ 1987 0918 77727 2478
o .- x g 1988 1110 871.84 118.35
Jp— - . L E 1989 0913 878.60 126.11
...... Mg " 1990 1005 954.56 20207
og 1991 1104 793.80 41.31
. - 1992 10014 893.71 14122
Nat shoreline change, 1986-1092° 141.22
= =% Mean annual distance from ref. mkr., 1986-1992 846,04
- ..  Standard deviation 73.01.
T Distance measured from referance markar to mean high tide.
- - Location of reference marker shown in Farrell (1993)
- . . . 2 2 Minus sign indicates migration landward.

-
SURVEY YEAR

3 Actual survey date to actual survey date,
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Reach 13, Profile 109
Raleigh Avenue, Lower Township

Change in profile of sand surface, 1986 to 1992
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Gragh1 Iablel
APPROXIMAYE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHOR|
. Year  Above Balow mean Annual
mean sea sea level total
E love!
2 1987 035 -21.62 -21.27
§ 1988 7.38 781 15.19
1989 -1.02 -8.10 9.12
g 1980 12,09 1352 2561
1991 1211 10.98 -1.13
4 - 1992 026 -10,26 -10.00
¢ Approximate 6-yr, volume change 072
- Mean annual velume change -0.12
Standard deviation 17.45
' Negative value denotss loss of sand
w - amva“-‘ L L]
Graph2 Tahle2
Charige in shoreine postion theat from refersros martr) SHORELINE CHANGE IN FEET
Year Date of Distance from . Change from 2
- oo survey a 0
o " T 1986 10729 565.42
1987 09/18 410.43 -154 .99
E—- ﬂg 1988 11410 456.53 -108.89
" - B 1889 09713 426 .93 -138.49
% 1008 SHORELINE 1990 1005 485.35 -80.07
= 1991 1104 485.79 -79.63
Jd e . 1992 10114 451,91 -113 51
R . Net shoreline change, 1986-1992 7 -113.51
- =3 Mean annual distance from ref, mkr., 1986-1992 ° 463,91
o 50,
= [~ L Distance measured from refarence marker to mean high tide.
bt - Locahon of refarence marker shown in Farrell {(1993).
Minus sign indicates migration tandward,
i L N . 3 Actual survey date to actual survey date.
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Figure 18. Msp of Reach 14, Cape May Inlet to Lower Township, showing municipalities,
profile locations, and calculated volume change between profiles
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Reach 14 - Cape May Inlet to Lower Township, Cape May County

Table I4D.|Amtuhmu volume fw. 18461992 by profle in cublkc
¥ards per linesr foot of shoreline

Profde  High Low  Meanvobmoe Sundand Net change 1
; viat
104 1084 1284 “440 883 -2638
108 T45328W 385620N 10(est.)* Cape May Beach Clab, Cape May City 105 6676 ~26.25 19.14 nn 114,85
107 TASISTW 38360SN 1182  Baltmor Ave., Cape May City 106 1414 -34.67 -11.88 1945 -na
106 45555W IBSS4SN 1442 Broadway and Beach Ave., Cape May 101 9.0 .92 15.80 nu .19
City T Y 20 2.5 265 4160
108 TASE22W 3B5554N 701 Nanwe Comervancy, Lower Twp. ! Dan iz6d from table 1 of Profiles 104-108.
104 T45800W 3856018 1235 St Pexcy’s Ohurch, Cape May Point T Mean armmal volume change, 1986-1992, dard
Eowneh wum&mwlmcw&mubkldhuﬁlﬂlﬂi-loa

In degrees, mumiies, seconds.
! Plevation of referetice markes is in foet above or below aca level, NGVD ( Natioral Ge odetic
Vertical Datum of 1929},

Location of beach profile survey sutions estimased from U.S. Geological Survey 7.5-mimmte
. Wplucqndnnglempu. Table 14E. Projected volume changs and bypothetical replenishment volune for
Estimated, ot measored. interrala between orofiles in cuble yards

Frofile station Dhstance Average anmual Projected Hypothetical
interval betwern prifiles  volumne changs  volume change replenishment
(linear f.) (e ydo, g between profies volome

Jincw )? (e vy o ydu) ©
104-108 9,500 137 70,752 4,988
105106 5,300 X4 019 4,657
. 105-107 2,200 196 4312 1,136
of sand shareline y
(o) (inesrh) —“”-ml = A 19.70 173360 sme
Projeceed values anty. The calculated valnes listed here in the three righthand colomes are
1950 Aty Corpa begins major 50 year bnedouﬂz that the profide conditions ex¥end from each profia ta the midway
nmh. aind ﬁuuf::fﬁm and that there are no eng tem
wsing z A\en;eofdnmﬂqlmnlynl_mchnpn.]w!fmmhﬂcloflkl inthe
Cape May City E lmieOfm:lqu kmw:zum:puulmdfmmlmmmm on the
1.5, Coast Guard Station (USCXG). ' Pro ¥ vol’ ume change betwoo Jeuland as the " o
1989 Replenishmentat USCO withsand 465,000 NA mﬁ‘v‘:dd by e dsace bcrwe pmmn anooal volume change
dredged from Cape May Iniet. 4y tated ariliring the o find the volume
1991 Replenishment with sand from 800000 12,000 required to exiend the 1992 hmx-.pmue 1 foolmwdfmthn $-foot land surface
offshore borrow ares, elcvation along slope of profie.
1992 - 500,000 12,000
Lower Twp. wmmz.monof‘l‘wp.hm
1986 Dune construction in State Park 47,000 3,600
with sand from tle of Cape
Camal dredge material.
1936 " 40,000 4,300
Wdﬁ 1992 Replenishment with sand fom 42,000 1,350

md:pneofgfn_ May Canal
! Dan from New hxygrdEmmanrmD:mmofﬁummd

Comtruction,
7 NA, data not availabie.

Tabie 14C. Shorsllog change 1986199 by peoflginfed
Profile Max, Min. Mei 5

an tandard  Net change

v
104 41491 409 39267 1410 ° 4032
105 577 314.57 “Lo 12079 kpL
106 aun 25293 32117 5252 17029
107 151.36 151.04 214.56 9238 183,14
108 2219 329,10 43678 103,93 25309
! Data sommarized from table 2 of Profiles 104-108, . )
? The maxiwm, ming and mean di from the refs marker, 1986-1992

based on anmal measurements.

' Values are summarized from the valves listed 48 “Net shoreline change, 1986-1992
in table 2 of Profdes 104-108.
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Reach 14, Profile 108
Cape May Beach Club, Cape May City

Changa in profile of sand surtace, 1986 to 1992

th o L
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DISTANCE (FEET) FROM REFERENCE MARKER
Profila lines constructed from 35-50 measuremaent points/profile,

Graph2

JTablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR'
Year Above Below mean Annual
mean s6a lavel total
86, |
1987 4.70 -2.67 203
1988 215 307 522
1989 9.51 3207 4158
1990 883 208 10.91
1991 23.56 4593 €9.49
“ 1992 392 845 1237
Approximate 6-yr. volume change 141,60
-l Mean annual volume change 2360
Standard deviation 26.53
Negative value danotas loss of sand
[} - ;-MYE‘.R n ”
Iable2
Chenge in shorline positon (et Fum relersnce mevker) SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
-l Lon survey 18fa ! o 2
" ? 1986 10729 320.10
) - 1987 09118 34366 1456
E e ,,.--*" =g 1988 1104 337.16 8.08
. - - » 3 1989 0913 458.74 12964
g 1990 1004 457.78 128.68
. 1991 1105 548.80 2197
ol | 1992 104115 582.19 253,09
é g Net shoreline change, 1986-1992 253,09
-] =3 Mean annual distance from ref. mkr., 1986-1992 3 436.78
- - & $tandard deviation 10393
Distance measured from refsrence marker to mean high tida.
- - Location of reference marker shown in Farrell (1983),
. T - . . - Mmus sign indicates migration landward,
SURIVEY YEAR 3 Actual survey date to actual survey date.
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Reach 14, Profile 107
Baltimore Avenue, Cape May City

Change in profile of sand surface, 1987 to 1992
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Profile inas constructed from 35-50 measurement points/profile.

Gragh2

600

Iablel
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR F100T OF
SHORELINE PER YEAR
- Yoar Above Belowmena Annual
mean saalevel totad
s0a lsvel
N 1987 002 -1.12 -1.14
1588 -0.58 0.56 -0.02
Aua 1889 0.03 -1.10 -1.07
w " 1990 049 10.42 1091
199 91.03 0.00 91.03
] 1992 -10.14 522 492
Approximate 6-yr. volume change  94.79
- Mean annua) volume change 15.80
Standard dgviation 37.24
7 Negative value denolas loss of sand
L - - YEﬁ L =
Iable2
Change In sherslne positon Jest from relsrence markar) SHORELINE CHANGE IN FEET
Year Date of Distance from - Change from
- - survey ___reterence marker ' 1986 shoreling
- .. t 1985 10/28 168.22
1987 09/18 155.44 -12.78
E ) e (08 1988 1104 151.04 1718
] Vs . 3 1989 0913 154.69 1353
5 . 1990 10/04 173.39 517
T 1991 1105 347.80 179.58
o] ™ 1992 1006 351,36 183,14
é g Net shoreline change, 1986-1992 ¥ 183.14
= == Mean annual distance from ref. mir., 1986-1992 21456
- - l fion 92,58
o - Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
—— — 2 Minus sign indicates migration landward.

3 Actual survey date to actual survey date.
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Reach 14, Profile 106
Broadway and Beach Avenue, Cape May City

Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lings constructed from 35-50 measurement points/profile.

500

Graph 1 Tablel
APPROXIMATE GAIN OR LOSS OF SAND
iN CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
w Year Above Belowmean Annual
mean sea level total
1887 -25.58 -9.09 -3467
1988 349 2.06 555
1589 -7.98 -9.64 -17.62
1990 431 9.83 1414
1991 407 -4.14 -8.21
1992 -1407 -16.39 -30.46
Approximate 6-yr. volume change -71.27
- Mean annual volume change -11.88
?.En.d_am_dexhﬂgn 19.45
Negative value denotes loss of sand
o L} - mﬂn n L}
Graph2 Table2
Charge in shoreline position thest rom refersnce marker)
Year Date of Distance from Change from
- survey ! 2
T 1986 10728 424 22
= B 1987 N7 31281 -111.42
E =] hew 1888 1104 330.54 -93.68
% 1989 0913 285.91 1383
g " B 1990 10/04 32230 -101.92
i 1806 SHORFLRYE, 1991 1105 318.51 -105.71
" o8 1992 10006 253,93 -170.20
é"" A e T '3 Net shoreline change, 1986-1992 ¥ -170.29
- ™ =3 Meanannual distance from ref. mhr., 1986-1992 3 32147
;Enﬁlﬁ_dmdﬁﬂm 52.52
= [ l Distance measured from raference marker to mean high tide.
- - Locatbn of reference marker shown in Farrell (1993).
) 2 Minus sign indicates migration landward.
. L3 3 m‘ém » % ® Actual survey date to actual survey date.
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Reach 14, Profile 105 .
Nature Conservancy, Lower Township

Change in profile of sand surface, 1986 to 1992

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graph1 Iablel

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR I:OOT OF
—____SHORELINEPERYEAR
Yoar Above Belowmean Annual

mean sea level total
soa level
1987 031 -4.58 -4.89
1988  19.42 7.84 27.26
1889  13.84 5.39 19.23
1990  17.24 15.50 3274
191 003 2622 -26.25
_1992 2084 4592 66,76
Approximate 6-yr. volume change 114.85
- Mean annual volume change 19.14
;@nmm_demﬁon 2.1
Negative value denotes loss of sand
; " SURVEY YEAR " -
Graph2 Iable2
Year Date of Distance from  Change from
o) - survey _rofernce marker ' 1986 shorefine ?
” 1986 10/28 330.78
] e 1987 0917 31457 -16.21
- g Lo 1988 1004 a7a. 1 4233
E L a 1889 0913 406.80 76.02
g " P ™ 1990 10103 49587 165.09
R I 1991 105 514.16 183.38
g eSeRaaE 8 __1%2 10/06 653,77 322.99
g Net shoreline change, 1986-1892 32299
E w2 Mean annual distance from ref. mkr., 1986-1992 % 441.29
" tion 12079
] L Distance measured from reference marker to maan high tide.
] - Location of reference marker shown in Farmell (1993).
2 Minus sign indicates migration landward.
. ¢ S RVEYYEAR - a ¢ 3 Actual survey date to actual survey dats.
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

Reach 14, Profile 104
St. Peter’s Church, Cape May Point Borough

Change in profile of sand surface, 1986 to 1992
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APPROXIMATE GAIN OR LOSS OF SAND
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SURVEY YEAR

Year  Above Belowmean Annual
mean sea lavel total
sea |evel
1987 902 -2.82 -1284
1988 -3.13 -1.56 -4.69
1989 -1.47 146 -0.01
1990 -3.89 -3.95 -7.84
1991 8.1 283 10.84
1692 -0.48 -2.36 -11.94
Approximate E-yr. volume change -26.38
Mean annual volume change -4.40
Mﬂ]— 863
Negative value denotes loss of sand
Table2
SHORELINE CHANGE IN FEET
Year Date of Distance from ; Change from 2
SUIVEY
1986 10/23 41491
1987 N7 397.90 -17.01
1988 1004 390.16 -24.75
1989 0912 396.66 -18.25
1950 09/12 376.31 -38.6
19901 1106 398.66 -16.25
1992 10722 374,09 4082
Net shorsline change, 1986-1992 7 -40.82
Mean annual distance from ref. mkr., 1986-1892% 30267
Standard deviation 14.10

' Distance measured from referance marker to mean high tde.
Location of reference marker shown in Farrell (1983).

2 Minus sign indicates migration landward.
3 Actual survey date to actual survey data.
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GLOSSARY

accretion - (of beach) The gradual addition of new beach to
old by deposition of sediment.

acoustic interface - The contact between earth layers
which reflects and refracts the seismic signal.

aliasing - Frequency ambiguity resulting from the sam-
pling process.
anthropogenic - Produced by human activity.

barrier island - A long narrow coastal island which protects
shallow landward lagoons from the open ocean.

bathymetry - Depth of the bed of the ocean or other body
of water.,

borehole geophysics - The general field of geophysics
based on the lowering of various measuring probes
into a well.

calcareous - Containing calcium carbonate.

coast - A strip of land that extends from the seashore
inland to the first change in terrain features.

coastal plain - A low broad plain that has its margin on
an oceanic shore.

Cretaceous - The final geologic period in the Mesozoic
era extending from 135 to 65 million years ago.

deconvolution - An operation or algorithm used to en-
hance the resolution of the seismic signal.

depth of penetration - An estimate of the effective depth
to which a geophysical fechnique can be used to gain
useful subsurface information.

digital filtering - Computer-based method of screening
seismic data.

echosounder - A device for measuring water depth by
timing sonic reflections.

erosion - The process by which the soil and rock of the
earths’s crust are worn away.

eustatic - A worldwide rise or fall in sea level.
fluvial - Of or pertaining to rivers.

geomorphic - Pertaining to the form of the earth or its
surface features.

Holocene - The latter part of the Cenozoic era extending
from 8 thousand years ago to the present.

horizontal stacking - A method of summing a signal by
repetition, thus producing a composite record.

inlet - A small narrow opening in the shoreline through
which water passes.

isobath - Line of equal water depth.

isopach - A line drawn on a map to indicate equal thick-
ness of a specific unit.

joule - A metric (SI) unit of energy.

lithofacies - The aspect, appearance, and characteristics
of a rock unit.

lithology - The description of rocks based upon their
physical characteristics and chemical composition.

macrofossil - A fossil large enough to be studied without
the aid of a microscope.

Miocene - An epoch of the late Tertiary period, extending
from 25 to 5 million years ago.

outcrop - That part of a geologic formation or structure
which appears at the surface of the earth. Includes
underwater exposures.

paleobathymetry - Depth of the bed of an ancient ocean
or other body of water.

Pleistocene - An epoch of the Quaternary period, after the
Pliocene of the tertiary and before Holocene. It began
two to three million years ago and lasted until the start
of the Holocene, about eight thousand years ago.

profile section - Diagram or drawing that shows along a
given line the configuration or slope of the surface of
the ground as it would appear if intersected by a vertical
plane. The vertical scale is often exaggerated.

Quaternary - Latest period of the Cenozoic eraextending
from 2 to 3 million years ago to the present.

sediment - Solid fragmental material transported and
deposited by wind, water or ice, chemically precipi-
tated or secreted by organisms that forms in layers in
loose unconsolidated form.

seismic - Pertaining to an earthquake or vibration of the
earth including those that are artificially induced.

seismic reflection - The energy or wave from a seismic
source which has been reflected by an acoustic con-
trast between rock units.

seismograph - An instrument that records vibrations of
the earth.

shoreline - The intersection of a body of water and the
beach.

shotpoint - The origin of seismic energy used during a
seismic survey.

sparker - A high-voltage underwater electrical discharge.

spit - A small fingerlike point of land projecting into a
body of open water.

stratigraphy - Study of layers or strata of sediments and
sedimentary rocks.

Tertiary - The first period of the Cenozoic era, extending
from 65 to 2 million years ago.

unconsolidated - (material) Sediment whose particles are
unstratified or not cemented together, occurring at the
surface or at depth.

vibracore - A cored sample extracted from underwater
unconsolidated sediments with a vibrating drilling

pipe.
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