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Metric/Inch-Pound Conversion Factors: For readers who wish to convert measurements from the inch-pound

system of units to the metric system of units, or vice versa, the conversion factors are listed below:

Multiply. By To obtain
centimeter (cm) 03937 inch (in)

meter {m} 3.281 foot (ft)

meter (m) 1.094 yard (yd}
kilometer (km} 06214 mile (mi)
kilometer” (km%) 0,3861 mile” (mi%y
meter (m‘?’j 35.31 foot” (ft"’g
meter’ (m3} 1.308 yard3 (ydz’}
Multiply By To obtain

inch (in) 2.54 centimeter (cm)
foot (ft) 0.305 meter (m)

yard (yd) 0914 meter (m)

mile (mi) 1.609 kilometer (km)
mile? (mi) 259 kilometer® (km?)
foot® (&%) 0.0283 meter® (m’)
yard® (yd%) 0.7645 metet’ (%)

Sea level: In this report "sea level” refers to the National Geodetic Vertical Datum of 1929, a geodetic datum
derived from a general adjustment of the first-order nets of both the United States and Canada, formerly called

Sea Level Datum of 1929,

Txrade Names: Mention of trade, brand, or company names is for identification purposes only and does not
constitute endorsement by the N.J. Geological Survey or other participating agencies.



ABSTRACT

The Minerals Management Service (MMS) of the U.S. Department of the Interior asked the New Jersey
Geological Survey (NJGS), New Jersey Dept. of Environmental Protection (NJDEP) to investigate potential
beach-replenishment-sand sources in federal waters offshore of New Jersey. The NJGS’ Task Force includes
other agencies within NJDEP, Rutgers University, and the U.S. Army Corps of Engineers; also, liaisons with
the New York District of the USACE, Rutgers University’s Institute of Marine and Coastal Sciences, the
Coastal Rescarch Center (CRC) at Stockton State College, and the Bureau of Marine Water Classification and
Analysis, NJDEP.

Phase 1, the collection of geologic and geophysical data included 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.

There has been prior work in the federal waters area of the New Jersey offshore. Map data were transposed
to the Geographic Information System at NJGS and an extensive reference list of studies was compiled.

Analysis of beach profile data utilized the Interactive Survey Reduction Program (ISRP) 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, NJGS compiled several data sources to produce a record of
recent (1984-1993) replenishment projects for the entire coast.

The analysis generally agrees with input from NJDEP’s Division of Engineering and Construction (DEC)
and the public. Reaches 2, 3, 4, 7, 10, 11, 12 and 14 seem most affected by coastal erosion. The Corps of
Engineers and NJDEP’s DEC have planned cooperative beach replenishmeni studies for Reaches 5, 6,7, 8,9,
11, and 12.

Rutgers Geosciences reviewed previous studies to sclect the area offshore of Townsends Inlet, New Jersey
for acquisition of seismic data and vibracores.

NJGS 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 II of the

I 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- the Minerals Management Service (MMS) of the U.S.

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 Govemn-
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,

///J

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. Armmny Corps of Engineers
(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 haisons 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 Bureau 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. Alsc, 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, Lioyd .
Mullikin and James T, Gilroy of the NJGS analyzed beach
profile data collected by Stewart C. Farrell of Stockton
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).

NIJGS’ 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 lJersey coast {tables 2B through 14B). This informa-
tion is essential in any analysis of erosion patterns. 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. Hall 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
countract, 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 II 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 e¢valuation, and
3.) environmental.

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

7

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 Jerscy 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
northern province is underlain by coastal plain strata
which have been deeply eroded by Pleistocene glacial
processes and covered by sand-and-gravel oautwash. In the
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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 to 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 concenirated 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 to 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
Bamnegat Inlet with locally buried valleys or inlets cutting
the sediments southeast of Great Egg, Little Egg, and
Barnegat Inlets. North of Barnegat Inlet, subbottom re-
flectors are traceable as far as 4 km (2.5 miles); they are
separated by 5 to 12 meters (16 to 40 feet) of sediment. A
2-km (1.24-mile) transition zone separates the northern
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 a 47-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. Vi-
bracores 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 Qua-
ternary glacio-eustatic sea-level fluctuations on this
slowly subsiding passive margin with low sediment sup-
ply. 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
modern barrier shoreline, leaving a 4- to 6-meter (13- to
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 11, lower transgressive
tract). The modern 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 northemn 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 (o) 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 Avalonand aline 7.5km (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 o 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.S8.G.S. offshore monitoring well yields reliable identi-
fication of the seismid 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 bathymetric 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 a2 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 in order 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. All but 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 feel)
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-
eration,

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 NJBPN survey
stations in 1986.

The NIBPN 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
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chronic or 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,
complemented by annual beach-dune profiling surveys,
The proposal pointed out the need for beach volume data
to determine both short- and long-term trends in beach
stability, 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 state
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 every year through 1993. The
1992 survey was completed three weeks prior o 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 90 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 vig Lietz SDR software. The survey team
checks the data against field data before transferring to
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/jeity structure--the structures invalidate the cal-
cualation because 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. Its
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 northern 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 Atlantic 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, narrow
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 currents
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 northern coastal area, a barrier island 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 biuff in the northern coastal area, property owners
asked for help to protect their property. The engineering
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-
ern 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 northern bluffs by long-
shore currents to form a series of barrier islands ranging
in length 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 bluffs 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

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 (GreatEgg,
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 southern
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 stations
(Reaches 2-14). Using ISRP, this information was ana-

lyzed 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 profiles 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.

Volume 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-sea-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 volume 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 northem 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 because 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 profile 247,
located in Island Beach State Park) may show a more
stable volume change pattern. 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 calculated 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
hasretreated 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 closely
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 erosion/accretion
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 feet) to more accurately characterize the volume
change. No data are shown for inlet areas 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 Joss.

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 Replenist Project Desien--USACE and DEC
NJDEP

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 photos, 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.

g ¢ shorel it | USACE/DEC re-
lenist o { ]

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. The 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 NIDEPE 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 Barnegat Inletin 1992 and pumped to a few northemn
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 Island 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 shorelines, particularly in the
northern natural areas. 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 result-
ing from the large replenishments. Farther down the island
(profiles #115-113) the evidence is less clear. The Stone
Harbor 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 infet 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,
spit erosion 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 Station. 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 shoreiine
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 3, 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 project, 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 criti-
cal areas assessment disclosed areas lacking necessary
seismic and sedimentological information. The area off
Townsends Inlet, between the 3-mile State and 12-mile
Federal limit was chosen for collection of additional seis-
mic 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 off-
shore;



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 Corps 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 s¢ismic
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 (schieduled 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'rM 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 ploiting 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 components

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. Wave noise (alow-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 seismograph is equipped with an auto-
save feature which routes to internal storage after a pre-set
number of enhancements. In the marine surveys, each shot-
point is saved without signal enhancement. Internal 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 addition, download time for hundreds of
small files to a microcomputer increases geometrically to
unfeasible limits, For most survey situations, at 12 traces
per file, 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 firing 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 slower trigger rate to the digital
seismograph while maintaining the fast firing-rate for
analog records. The slower digital trigger-rate serves three
purposes. First, it adapts the firing rate normaily used by
analog units that is too fast (often 2-5 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 ftraces 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 10 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 Pesitioning 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 manual 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 vari-
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 placement of
vibracores, collected as part of Phase I of the MMS grant.



The file format of the engineering seismograph is
SEG-2, astandard 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 corrections, 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 patterns: (1) geologic time correlations, (2) definition
of genetic depositional units, (3) thickness and deposi-
tional environment of genetic units, (4) paleobathymetry,
(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 patterns,

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 patterns 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 cause
major sea-level falls across New Jersey. These sea-level
fails would create the exposures of the shelf that corre-
spond to the type 1 sequence boundaries of Vail and others
(1977) and Hagq 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 lithology 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 external 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
Positioning system Accuracy
(Meters RMS)? 1 2 3

Visual Range Intersection 31020 No No Yes
Sextant Angle Resection 21010 No Yes Yes
Transit/ Theodolite Angle Intersection 1105 Yes Yes Yes
Range Azimuth Intersection 0.5t03 Yes Yes Yes
Tag Line (Static Measurements from Bank)

<1500 ft from baseline 03wl Yes Yes Yes

>1500 £t but <2000 f1 1ol No Yes Yes

>3000 ft from baseline S to 50+ No No Yes
Tag Line (Dynamic)

<1000 f1 from baseline 1to3 Yes Yes Yes

>1000 ft but <2000 ft 3to6 No Yes Yes

>2000 ft from baseline 6 to 50+ No No Yes
Tag Line (Baseline Boat) 5 to S0+ No No Yes
High Frequency EPS (Microwave or UHF) 1to 4 Yes Yes Yes
Medium Frequency EPS 31010 No Yes Yes
Low Frequency EPS (LORANM) 5010 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 o Yes

Absolute Point Positioning {with SA) 50to 100 No No Yes

Differential Pseudo Ranging 2wS$ Yes Yes Yes

Differential Kinematic (future) 0.1to 1.0 Yes Yes Yes

! from U.S. Army Corps of Engineers, 1991
2RMS: root mean square
?SA: 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" 15.9" N 74°38° 104" W 11 39°11'02.1" N 74°35° 31.6" W
2 39°07° 49.0" N 74037 32.9" W 12 39°09’ 57.9"N 74°33 522" W
3 39° 07’ 43.6" N 74° 35" 544" W 13 39°09' 53.9" N 74° 35’ 15.1" W
4 39°07° 09.4" N 74°36’ 33.2" W 14 39°09' 10.5" N 74°36° 521" W
5 39° 10" 186" 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’ 475" W
7 39°05° 21.8" N 74°34' 04.2" W 17 39°01’ 57.0"N 74°41' 11.2" W
3 39°07' 34.0"N 74°31° 36.7" W 18 39°00° 18.2" N 74°41 172" W
9 39° 03" 22.1"N 74°41' 12.5" W 19 38°58' 34.6" N 74° 38 394" W
10 39° 07’ 26.0" N 74°32° 1L.T"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 II
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.

Vit .

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
after 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) acomparison 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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EXPLANATION

99 Beach profie station

¥

- bstween profiles {ou. yds per
linewr ft), from table 2E

0 " 1
et

Figure 4. Map of Resch 2, Sandy Hook to Long Branch, showing municipalities,
profile locations, and calculated volume change between profiles
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Reach 2 - Sandy Hook to Long Branch, Monmouth County

Table 24, Profile siatiogs . Saady Hook & Long Branch, Monmouth County

losaion
Beach Longinde L atrade ﬁlﬂm S#e descnprion 3
profie Ayt
184 735835W 02A00N 10 (ex)®  Entrance to Gaseway National
Recreation Arca, Sea Bright Borough
183 7358300 4023IN 10(est)'  Via Ripa St, Sea Bright Borough
182 T3ISB25W 4Q2EI3N 1264  Rouse 36 (Occan Ave.}, Sca Brigt
181 735BUW 402138N 651 Municipal paring ot Sca Bright
Borow,
180 TI582TW S02047TN 8.17 Bcean Reef Condomninmmas,
Bright Borough
179 T35828W A02013N 1139 Cottage Rd, Mommouth Beach
178 735832W 40193TN 1497  Monmouth Beach Club, Monmouth
Beach Borough
f in degrees, mummtes, seconds.

* Flevation of refevence marker i ip foot 2bove or below 2ca level, NGVD (National Geodetic
Yertical Daturs of 1929),

* Location of beach profilc survey stations 4 from U.5. Geological Survey 7.54minete
, ‘opographic quadrangle maps.
EBstimated, not measured.
1
Tabie 2B. Beach repkenishanent and construction activities, 19851997 | ;
Musicipal ity Dax Activity Volume  Lengtof
of sand shoreline
u, yda) (linearft)

Middktown Twp. Replenishment of unknown amoont NA NA

documented by National Park

Service at Sandy Hook natural area,

1985-1992
Sea Bright Barough Ay Corps xeplemshmem;;jec’!

under evahiation, with K

planncd start,

Profile dtations 183 and 184 are at

siies with no dry besch
Monmouth Beach 1988 Replenishment 3,230 328

Borough
Army Coeps replenishment project
under evaitation, with 15:
planned start.

Profile stations 178 and 179 are st
sires with very narrow beaches that

! Dats from New Jersey Dept. of Envirommental Protection, Division of Engineering and
Construction, Spring, 1994,
* NA, data not available.

Table 2C. Shoreline ¢} 1986 !22! flle in fest
Profil Max. Min. Mean * Standard  Net change

ic

deviation.

1718 8739 36.73 64.99 13 1137
179 161 86 13434 14689 1185 2433
180 21232 154.47 18194 1801 <2929
181 24118 189.82 21213 1759 2529
182 13071 238.09 26044 1097 -9.79
183 9171 8394 £7.08 236 693
184 13673 14389 14561 1.10 094

! Data summarized from tabk: 2 of Profiles 178-184.

! The and mean di from the ref marker, 1986-1992
bascd on amnual measorements,

3 Values arc summarized from the values listed as "Net shoreline change, 1986-1992%
in table 2 of Profiles 178-184.

25

Table 31, Approximsie volume c%mm 1936- 1992 by profile in cuble
yards per linesr faof of shoreline

Profie High Low Mean voloroe  Stndwd Net change ©
chacee ' devasion”

P 1018 722 284 6.32 17.05
178 1483 1924 0.14 1243 085
179 719 414 -036 640 213
180 540 -867 123 451 135
181 9.5 954 274 1w 1644
182 9.34 947 -0.14 144 .81
183 576! 377 103 3.53 616
i84 4,18 541 -009 161 062

! Pata suomarized from table 1 of Profies 177-184,

? Mean spoual volume change, 1986-1992, smndard devianoo, and
Japproxnmaie §-yoar volume change from table | of Profies 177-184,
2 meic!"?mdudwdﬁmmiach)wcdcdmvolmc&napm

profiles 177 and 178, sithough it iz opmide Reach 2.

‘Table ZE, Projected volume dupge nd hypothetical replenishment vohuone for intervals
between profiles in cuble vards

Profile station Distance Avorage anoual Projeced Hypothetical

meerval between profiles  volume change  volume change replenishment
(linear ft.) (cu. yda.per  between profies volume

linex fi) (e yde )’ (g, vide) !

177-178 3,300 149 4917 2,200
178179 3,700 ~0.11 407 2,507
179-180 3350 -0.19 -2,646 2127
180-181 5,350 0.75 4012 3162
181-182 3,500 130 4,550 2,206
182-183 7,900 044 3476 55158
183-184 2900 Q47 1363 2256

! Projected valoes oaly, The calculaid values listed bere in the three righthand columms are
based on the that the profile conditions extend from each profile to the midway
point between profiles and that there are po engs d structures t them.

2 Average of the mean anmal volume change values from Table 1 of the 2 profikes in the
lefthand column. This value is listed for shoreline intervals between profiles on the

s accompany g reach map.
Projecbdvolnmednnge profiles calculaied ax the ge anmal vohme change
itiplied by the di: pmﬁles.

LT shetina) 3 by 1

d utilizing the ISRP Program tofind the volume
required to extend the 1992 bezch profile | foot seaward from the 5-foot land surface
elevation along slope of profie.



Reach 2, Profile 184

Entrance to Gateway National Recreation Area, Sea Bright Borough

Change in profile of sand surface, 1986 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds per linear foot of shoreline)
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
Yoar Above Below mean Annual
mean sea sea level total
level
1987 0.07 423 4.16
o 1o 1988 -0.07 0.97 -1.04
" ot s e 1988 1.05 -0.04 1.01
o 1990 -1.29 512 -6.41
1991 .18 2.65 2.47
1992 0.73 -1.54 £.81
Approximate 6-yr. volume change .62
Mean annual volume change .09
Standard deviation 3.67
* Negative value denotes loss of sand
Lo - » L] L] «®
SURVEY YEAR
. Table2
SHORELINE CHANGE INFEET
SHORELINE CHANGE IN FEET
- Year Date of Distance from Change trom
survey reference marker ' 1986 shoreline 2
o 1986 11/10 145.77
1987 10/05 145.46 0.31
[~ g 1968 1011 146.24 0.47
- 3 1989 10/11 146.73 0.96
)ﬁ 1990 10/15 144.44 -1.33
; SN} 1991 1w0/21 143.89 -1.88
1986 SHORELINE g 1992 10126 146,71 0.94
¥  Netshoreline change, 1986-1992° 0.94
1 Mean annual distance from ref. mkr., 1986-1992 145.61
Standard daviatlon 1.10

P b g ¢
LANI

24
a4

I
»
SURVEY YEAR

' Distance measured from reference marker to mean high tide.

Locatlon of reference marker shown In Farrell (1993).
2 Minus sign indlcates migration landward.
3 Actual survey date to actual survey date.




Reach 2, Profile 183
Via Ripa Street, Sea Bright Borough

Change in profile of sand surface, 1986 fo 1992
29 * A * i 4 L 4 L

SEAWALL

"‘!'-.‘,,. /

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
o

SEA LEVEL ‘
1986
10k \ -
1902
20 . . . . . 2
-200 -100 0 100 200 300 400 500

DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructsd from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX GAIN OR LOSS OF SAND PER YEAR
(cu. yde. per linaar foot of shoreling)

APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOQT OF
o SHORELINE PER YEAR '
z Year Above Below mean Annual
mean sea s6a level totat
E o] lavel
g 1987 0.00 5.76 576
B o " 1988 0.21 3.60 3.39
§ = — 1989 0.94 4.71 3.77
S 1990 .16 0.49 0.33
S o 1991 0.70 -2.68 -1.98
2 1992 0.91 1.52 2.43
i é Approximate 6-yr. volume change 6.16
; o Mean annual voiime change 1.03
Standard devlation 3.53
Nagative vaiue denotes loss of sand
v b SURVEY YEAR " b
Graph2 Table 2
SHORELUINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Leo Year Dats of Distanca from Change from
1 survey reference marker ' 1986 shoreline *
0] -mT 1986 10119 84,78
1987 10/05 84.78
o ™ o g 1888 1011 83.94 -0.84
£ i 1989 101 87.57 279
g ] 1990 10115 87.00 222
5 T ST . 1901 10/214 89.75 4.97
Y g 1992 10/26 91.75 6.93
1 w3 Nt shoreline change, 1966-1982 ° 6.93
o m% Mean annual distance from ref. mia., 1986-1992 > 87.08
Standard devlation 2.86
a0 4 ' Distance measurad from reference marker to mean high tide.
Locatlion of referance marker shown in Farrell (1993).
b I 2 Minus sign Indlcates migration landward.
¥ Actual survey date to actual survey date.

%
SURVEY YEAR



Reach 2, Profile 182
Route 36 (Ocean Avenue), Sea Bright Borough

Change in profile of sand surface, 1986 o 1892

2C T Y T T L T

15
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SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

15 - . 1 1 3 L
0 100 200 300 400 500 600 700
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Table]

APPROX. GAIN OR |.OSS OF SAND PER YEAR
{cu. ydis. per linsar foot of shoreline)

APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ol SHORELINE PER YEAR '
s Year Above Below mean  Annual
& mean sea sea (evel total
£ level
-] 1987 4.64 -3.30 134
El . 1988  -1.07 .77 6.70
' 1989 -1.38 -8.08 -9.47
§ 1990 2.81 6.53 9.34
N 1991 0.45 225 -1.80
4 1992 443 -2.49 6.92
] Approximate 6-yr. volume change 0.81
- Mean annuai volume change .14
Standard deviation 7.41
Negative value denctes loss of sand
2 ) » W ]
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE N FEET
- Leo Year Date of Distance from Change from
survey referance marker ' 1986 shoreline 2
o] »mT 1986 1110 269.64
1987 10/05 259.48 -10.16
gm ™ 8 1988 10/11 271.22 1.58
= - z 1989 10111 238.09 -31.55
# 1990 10/15 264.96 4.68
% T —— 1991 10/21 259.84 -9.80
g 1986 SHORELINE S % 1992 10/26 259.85 -9.79
g - Net shorsiine change, 1586-1992 % -9.79
g | @é Mean annual distance from ref. mia, 19861992 * 260.44
Standard deviation 10.97
o] k ' Distance measured from reference marker 1o mean high tide.
Location of reference marker shown In Farrell (1933).
ol o 2 Minus sign Indicates migration landward.
- 3 Actual survey date to actual survey date.
% 3 % : P %

bd
SURVEY YEAR
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~ Reach 2, Profile 181
Municipal Beach, Sea Bright Borough

Change in profile of sand surface, 1986 10 1892
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Graphl Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds, per linear foot of shorefine)
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ol SHORELINE PER YEAR |
o Year Above Bolow mean  Annual
g mean sea soa lovel total
o lsvel
! 1987 5.28 4.24 9.52
: s 1988 3.02 6.56 3.54
1989 1,32 -11.26 -9.94
1990 5.45 12.55 18.00
§ M 1991 4.17 -5.83 -10.00
5 1992 5.60 .28 5.32
g Approximate 6-yr. volume change 16.44
] Msean annual volume change 2.74
Standard deviation 11.77
Negative value denotes loss of sand
W " [ ’ YE:R # ®
Graph2 Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o] Len Year Date of Distance from Change from
urve ret marker ' 1986 shoreline *
01 mf 1986 1110 189,82
1887 10/05 205.86 16.04
5 = e g 1888 10/12 220.7 30.88
= ol L oo ES 1989 10/11 193.46 3.64
» SO # 1990 10/15 241.18 51.36
4 ’-'R';_‘ """""""" S e it = 19971 10/21 218.75 28.93
g 1986 SHORELINE g 1992 10/26 215.11 25.29
] [§  Netshoreline change, 1986-1992 3 25.29
2 | 2 Mean annual distance from ref. mir., 19861992 * 212.13
Standard deviation 17.59
0] 4 Distance measurad from refarence marker to mean high tide.
Location of reference marker shown in Farrail (1993).
1 o 2 Minus sign Indicates migration landward.
¥ Actual survey date 1o actual survey date.



ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
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Reach 2, Profile 180 .
Opposite Ocean Reef Condominiums, Sea Bright Borough

Changs in profile of sand surface, 1986 1 1802
20 ¥ L] » | L
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¥
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.20
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measursment points/profile.

Graph 1 Table1
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yos, per linear foot of shorsiine}
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FCOT OF
SHORELINE PER YEAR'
2 1 Year Above  Belowmean Annual
mean sea lovel total
E o sea level
g 1987 ©0.15 3.40 -3.55
i “ - 1988 -3.98 5.28 1.30
= g 1989 362 £.70 .08
% 1990 0.40 5.00 540
1991 -4.80 -3.87 -8.67
¢ 1992 284 -1.59 1.25
§ Approximate 6-yr. volume change <1.35
0] Mean annual volume change -1.23
Standard daviatlo! 4.91
Negative value denotes loss of sand
” " SURVEY YEAR " ¥
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Lo Year Date of Distance from Change from
survey referance marker ' 1986 shorsiine ?
2004 ruf 1986 1111 212.32
1987 10/07 179.19 -33.13
£ i g 1988 1012 154.47 -57.88
£ - 1989 10/11 169.58 -42.74
™3 1990 10/16 192.28 -20.04
e SHORELNE S— . 1991 1022 182.69 -29.63
TTHm—— o aou T - g 1992 10/27 183.03 -29.29
. e Net shoreline change, 1986-1992° 29.29
o] Law % Maan annual distance from ref. mkr., 1986-1992 ° 181.94
Standard deviation 18.01
- ' Distance measured from reference marker to mean high tide,
Location of reference marker shown In Farrell (1993).
ol = 2 Minus sign Indicates migration landward.
i i ‘ , ' i 3 Actual survey date to actual survey date.
£ - VEAR » «®




Reach 2, Profile 179
Cottage Road, Monmouth Beach Borough

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

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

]
i
i

-20 1 1 1 1 I
0 100 200 300 400 500 600
DISTANCE (FEET) FROM REFERENCE MARKER

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

Graph1l Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per lineas foot of shorsiine)

APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOCT OF
N SHORELINE PER YEAR '
P Year Above Bolow mean  Annual
mean sea soa level total
2 ] loval
g 1987 4.30 1.61 5.91
3 - 1988 -3.65 £.49 4.14
g == — 1989 0.68 .36 0.32
1990 413 3.06 7.19
g 1991 4.7 583 -10.00
E 1992 2,09 -3.50 -1.41
2 Approximate 6-yr. volume change 2.13
b Mean annual volume change -0.36
Standard devlation 6.40
! Negative value denotes loss of sand
3 ” » » YE:A Ll ®
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Lo Year Date of Distarcs from _ Change from
survey reterence marker | 1986 shorsling
0] “t 1988 1111 134.34
1887 10/07 153.41 19,07
§ ™ =8 1988 1012 134.44 0.10
£ | . § 1969 10/11 136.04 170
1990 06/11/91 161.86 27.52
§ ----- e — =oonoll e 1991 10/22 149.48 15.14
g 1986 SHORELINE g 1892 10726 158.67 24.33
o % Net shoreline change, 19861992 ° 24.33
§ - ,&g Mean annual distance from ref. mkr., 1986-1992 ° 146.89
Standard devlation 11.85
o . 7 Distance measured from reforence marker to mean high tide.
Location of reference marker shown In Farreif (1993).
<o o 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
% 3 3 = P T
SURVEY YEAR
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Reach 2, Profile 178
Monmouth Beach Club, Monmouth Beach Borough

Change in profile of sand surface, 1966 to 1852
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Tablel
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
_SHORELINE PER YEAR '
Year Above Bslow mean  Annual
maoan sea soa level total
level
1987 1.16 13.67 14.83
1988 -2.85 1.08 -1.47
1989 -1.07 5,96 -7.03
1990 3.54 7.57 11.11
1991 327 0.62 2.65
1992 3.07 -16.17 -19.24
Approximate 6-yr. volume change 0.85
Meaan annual volume change 0.14
Standard devlation 12.43
7 Negative value denotes loss of sand
Table2
SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
survey reference marker ' 1986 shoreline 2
1986 11/11 53.84
1987 10/07 74.28 20.44
1988 10/12 §57.38 3.54
1989 10/12 36.73 -17.11
199% 10/18 87.39 33.55
1991 10/22 80.10 26.26
1992 _10/27 65.21 11.37
Net shoreline change, 1986-1992 ° 11.37
Maan annual distance from ref. mir., 1996-1992 3 54.99
Standard deviation 17.31

Distance measured from reference marker to mean high tida.
Lecation of refarsnce marker shown In Farrsll (1993).
2 Minus sign Indlcates migration landward.

? Actual

survey date to actual survey date.
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Figure 5. Map of Reach 3, Long Branch to Shark River Inlet, showing municipalities, profile
locations, and calculated volume change between profiles
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Reach 3 - Long Branch to Shark River Inlet, Monmouth County

4

”m 735881 W 4D1505N 1892 404 Occan Ave., Long Branch City
176 735840W 401848N 272 Scwnc Presidents Park, Long Branch
BY
175 T35843W 401826N 2252 N.Browdway Ave., Loog Branch City
174 T3584TW 40175TN 2496  Morris and Pavilion Awe., Long
Branch Cty
173 735858W 401T05N 3134 WestEnd Ave,, Long Branch City
172 T35859W 40170IN 14.39  South of West End Ave., Loog Branch
ty
m 73590TW 401620N 30.59 Pulléxm Awe., Elberon, Long Branch
ity
170 735523W 401525N 10 {m) Roosevelt Ave., Deal Borough
168 735934W 401441N 2522 Dadingwn Ave., Deal Borough
168 13594 2% 4014078 10{ests’ Corties Ave. and Boardwalk,
Allenbarst Borongh
67 T3594TW 401339N 16.20  7th Ave., Asbury Park City
167 135954W 401317N 1300 3ed Ave., Asbuory Park City
166 THO0TW 40147N 1847  Ocean Puhwsy, Ooean Grove,
165 T40022W 401213N 18.90  McCabe Ave.. BmyBcach Borongh
164 T40030W 401130N 1530 'S’ylv:nn Ave., Avon-by-the-Sca
P degrees, minutes, scconds.
? Blevation of reference marker i in foet above or below sea level, NGVD (National Geodetic
Vertical Datum of 1929).
* Location of beach profilc survey stations d from U.S. Geological Survey 7.5
topographic mapa.
Estimated, not measured.

Manicipality Date Activity Volume
of sand shoreline
(S8 YedR) i

Entire Reach Under evaluation for & massive

repienishment project by Ammy

Corps of Engineers.
Long Branch City No activity nowed.
‘Deal Borough No activity noked.
Allenhurst Borough 1989 Sand redistribution 35-40,000
Loch Arbour No activity noted.
Village
Asbury Park City No activity noed.
Neptume Twp. No activity noted.
Bradley Beach 1990 Comstraction of 2 mew groins, and

Borough repax of 3 groins.

Avon-By-The-Ses No aciivity noted.
Bl

! DanﬁomNcwkmyDchofEmumcummewmofEngmmd
Construction, Spring, 1994
? NA. data not available.

Fable 3D, Approximaie voiime change, 19861992 by profile in cubic

Profiie  High Low  Mecan oz Standard  Net change *

chagee” devisgion
164 741 -21.42 -5.03 9.51 -30.15
165 554 ~1331 0.0t 694 ~0.04
166 1185 -12.47 0.45 997 -2.70
167 1792 -36.69 -3.15 1957 -1892
267 427 -14.19 -4.43 678 -26.59
168 79.56 -53.90 £.19 48.51 -1.16
169 9.48 ~10.7% 137 802 8.20
170 16.95 -21.51 .73 1538 -1038
m 1063 -9.14 -1.25 747 ~1.49
172 19.89 AR 0.47 1619 282
173 536 ~1.21 Q71 416 -427
174 143 -13.38 119 2.5% 714
175 i%.79 -8.26 140 1041 241
17 28.64 -2332 -L68 1834 1647
177 10,13 12 %52 $32. 1705

- -

Data sanunarized from table 1 of Profiles 164-177.
Mean anmal volume change, 1586-1992, standard deviation, aod
spproximate G-year volume change from table 1 of Profiles 164-177.

Tabile 3E Projected volume cmlme and hypothetical replenishment volume for Intervals
between profiles i cubic yards

Profie station Distance Average amual Projected Hypothetical

nterval between profiles  volume change  volume change replenishment
(lncar ft.} (cu. yds. p::r between profiles volume
lipear f1) {en. ydu)® {su yds)*

164-165 4,300 -2.52 -10,836 2,188
165-166 3,700 0.23 -851 1850
166-167 3,000 -1.80 5,400 1853
167-267 2,300 -3.79 -8,717 1,551
267-168 2,900 -231 6,699 2,651
168-169 3,400 0.59 2,006 2593
169-170 4,750 -0.18 855 3,490
170171 5,800 -1.49 -8,642 4315
171172 4,200 <0.39 -1,638 2,558
172173 $00 0.12 ~60 316
173-174 5,200 0.24 1,248 3,149
174-178 2,900 1.29 3,741 1,655
175-176 2,400 -0.64 -1,536 1.244
176-177 1700 2.08 136 961

»

Projected values only. The calculated values listed here in the three sighthand colarms are

based on the assumy
point between prof

timﬂxepmﬁ)eccndmmsemndfrancachpmﬁhmﬂrmzd\uy
and that there 2re 5o ong them.

Average of the mean annual volume change valoes from Table 1 of the 2 profiles n the
kﬁinmiootmm.'l‘havalm is Listed for shoreline inmtervals between profiles on the

ing

Wmmmlmmnmhrnt
Standard  Net change *

deviation.
164 28170 246,90 259.00 12.03 -13.70
165 23890 169.10 208.96 27.52 -S1T
166 351.57 321.54 340.17 9.39 -12.10
167 323407 27172 302.54 11.76 16.14
267 30254 253.32 27243 1821 -26.30
168 34.96 1481 18.51 7.2 047
16 319.12 254.91 274.88 2254 34.03
170 2636 2028 2342 22 27
in 295.00 24685 25542 17.50 -7
1712 20541 13970 172,79 2519 2226
173 25388 185.14 205.12 2282 -56.81
174 18986 146,03 16117 1724 21,74
178 160.11 99.06 133.63 20.73 27.50
176 362.13 27980 307.35 3115 430

A 18892 . 15846 17485 1248  2B66

- B

Data summarized froo tabie 2 of Profiles 164-177.
and mean di from the

&

marker, 1986-1992

Valves are summarized from the values Listed ss "Net shoreline change, 1986-1992°
in table 2 of Profiles 164-177.

Projected
mmln;i-edbyd»dmm:bet\veenpw

1

reach map

volume ctnngc

proﬁla calculated as the average anmual volume change

1enl

d utilizing the ISRP Program io find the volume

uquuvdnex:nd the 199212«:!: profile 1 foot scaward from the 5-foot land surface
elevation along siope of profile.



Reach 3, Profile 177
404 Ocean Avenue, Long Branch City

Change in profile of sand surface, 1086 to 1982
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Profile lines constructed from 35-50 measurement points/profile.

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)

z
i
% o 0.58 052
g ~40H
2
g
-804
-1
87 88 29 90 0 92
SURVEY YEAR
SHORELINE CHANGE IN FEET
o k&0
200+ LMT
200~ bao ©
] g
g 100t b §
§ ] [ e e .
e 1688 SHOREUNE a
2 -m%
3 o 3
=] '4
400 P40
* ” . £ * 31 £
SURVEY YEAR

Tabled
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LIiNEAR FOOT OF
SHORELINE PER YEAR *
Yeoar Abave Below mean  Annual
mean sea sea lovel total
level
1987 4.12 4,32 8.44
1988 0.48 5.06 4.58
1989 -1.36 -5.86 -7.22
1990 522 493 10.15
1991 2.28 -1.70 0.58
1992 -0.23 0.75 0.52
Approximate 6-yr. volume change 17.05
Maan annual voluma change 2.84
Standard deviation 6.32
Negative value denotes loss of sand
Table2
SHORELINE CHANGE IN FEET
Yoar Dats of Distance from Change from
survey reterence marker * 1986 shoraline *_
1986 1111 158.46
1987 10/07 182.70 24.24
1988 106712 17286 14.40
1989 1012 158.96 0.50
1980 10/16 174.95 16.49
1991 10722 188.92 30.46
1992 10/26 187.12 28.66
Net shoreline change, 1986-1992 ° 28.66
Maan annual distance from ref. mkr., 1986-1992 * 174.85
Standard devlation 12.48

36

400 500

600

760

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

2 Minus sign Indicates migratlon landward.

3 Actual survey date to actual survay date.




Reach 3, Profile 176
Seven Presidents Park, Long Branch City

Change in profile of sand surface, 1986 o 1992
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Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yus. per linear foot of shorsline)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o] — _ SHORELINEPERYEAR'
g Your Above Below mean  Annual
i molan :l“ sea level total
& 404 LA
g i 1987 1561 13.03 28.64
3 308 164 1988  -12.05 -11.27 -23.32
g 1989 455 1.47 3.08
. % 1990 1.64 0.00 1.64
¥ 1991 552 9,51 -15.03
3 1992 -1.57 -9.51 -11.08
g Approximate 6-yr. volume change -18.07
; Maean annual volume change -2.68
Standard deviation 18.34
120 Nagallve value denotes loss of sand
] 87 88 89 90 o ®*
" SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE INFEET
o hoo Year Date of Distance from Change from
survey __refersnce marker ' 1986 shorsline .
00 »u? 1986 10112 291.22
1987 10/07 339147 47.95
E = ™ g 1958 10112 279.80 11.42
& v 3 1989 10/12 252.64 -8.58
% . e 1990 1016 262.13 70.91
% EUPSia . e = 1991 10/22 300.99 8.77
1998 SHORELINE g 9192 10127 20552 4.30
1 o Net shoreline change, 1966-1992° 4.30
ol L,a% Mean annual distance from ref. mkr., 1986-1992 % 307.35
Standard deviation 31.15
] 4 * Distance measured from refersnce marker to mean high tide.
Location of reference marker shown in Farrelt (1993).
R e 2 Minus sign indicates migration landward,
0 3 Actual survey date to actual survey dats.

s
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Reach 3, Profile 175
North Broadway Avenue, Long Branch City

Change in profile of sand surface, 1988 1o 1992
|
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Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{¢cu. yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS FER LINEAR FOOT OF
20 SHORELINE PER YEAR'
=3 Year Above Below mean  Annuai
3 meansea  sealevel total
& 40 lovel
£ 1987 1053 9.26 19.79
3 1988  3.93 0.88 3.05
4§ TR 1989 5.55 1.3 6.85
§ o 1990  2.27 0.42 1.85
g 1991 0.06 -4.01 -4.07
£ 1992 -1.97 -7.29 -9.26
§ Approximate 8-yr. volume change 8.41
80 Maan annual volume change 1.40
Standard deviation 10.41
42 1 Negative value denotes loss of sand
87 [ £ %0 91 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE N FEET
SHORELINE CHANGE IN FEET
- leo Yoar Date of Distance from Change from
survey referance marker ' 1986 shorsiine ?
ol ’-uT 1988 1112 99.08
1987 10/07 152.67 53.61
& ™ I~ 8 1988 10112 119.65 2058
£ L 2 1969 1012 160.11 61.05
e e ] 1990 1016 135.29 36.23
ol 9&; """"""" 1991 10/22 142.08 43.02
1986 SHORELINE 1992 10128 126.56 27.50
R o Net shoreline change, 1986-1992 ° 27.50
o] v Maean annual distance from ref. mia., 1986-1982 3 133.63
Standard deviation 20.73
a0 2 1 Distance measured from referance marker to mean high tide.
Location of reference marker shown In Farrelf (1993).
- b 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey dats,
» g S)RVSI’YEAR - N



‘ Reach 3, Profile 174
Morris and Pavilion Avenues, Long Branch City

Changae in profila of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measuremant points/profile.

Graphli Tablel
APPR% %Ngfwgmm YEAR
120 APPAOXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR '
& Yoar Abovs Below mean  Annual
g meansea  sealovel total
40 fevel
3 1987 4.03 278 6.78
g8 126 386 16 1988 -2.98 4.24 1.26
o 1989 0.95 -12.43 -13.38
: 1990 0.95 2.50 3.45
¥ 404 1991 2.05 0.45 1.60
E 1992 477 2.66 7.43
3 < w0l Approximate 6-yr. volume change 7.14
Maean annual volume change 1.19
Standard deviation 7.59
20 - v Negative valus denotes loss of sand
87 [T} ) %0 Y] 02
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE INFEET
SHORELINE CHANGE IN FEET
ol Leo Year Date of Distance from Change from
survey reference marker ' 1986 shoreline
a0 -ut 1986 1012 146.03
1987 10/07 172.27 26.24
g B i g 1988 10/12 189.88 43,83
£ Lﬂ E 1989 10/10 138.83 -7.20
- 3 1990 10/16 160.24 14.21
R SIRSIRPPEESS st 1991 10/23 15317 7.14
5 1386 SHORELINE % 1992 10/28 167.77. 21.74
a =% Netshoreline change, 1986-1992 3 21.74
g |3 Mean annual distance from ref. mkr., 1966-1992° 161.17
Standard deviation 17.24
o 4 Distancs measured from reference marker to mean high tide.
Location of reference marker shown in Farrall (1993).
o = 2 Minus sign Indicates migration landward.
3 Actual survey date 1o actuai survey date.
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Reach 3, Profile 173
West End Avenue, Long Branch City

Change In profile of sand surface, 1886 10 1882
40 1 L] L. 1 ] L]

1

SEA LEVEL
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[ L ' A (1
0 100 200 300 400 500 600
DISTANCE (FEET) FROM REFERENCE MARKER

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

Graphl Tablel

VOLUME CHANGE (cu. yds.finear i)

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per finear foct of shoreline)

SHOREUNE CHANGE (FEET)

12 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
N SHORELINE PER YEAR
Yoar Abave Belowmean  Annuail
mean sea sea lovel total
404 lovel
1987 .27 NA -1.27
N 2% 167 1988 -1.06 0.1 -0.96
127 096 1.66 1989 -3.88 2.02 -1.86
1990 N 1.45 5.36
40 1991 4.81 -3.14 1.67
1992 -1.75 -5.46 -7.21
Approximate 6-yr. volume change 4.27
ad Maan annual volums changs 0.7
Standard deviatlon 4.16
120 v — . - Negative value denotes loss of sand
3 a8 89 %0 [2) [
SURVEY YEAR
Gragh2 Tahle2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
- Year Date of Distance from Change from
survey roference marker ' 1986 shorslipe 2
m? 1986 1112 253.88
1987 10/06 190.64 -63.24
[= @ 1988 1012 196.72 «57.16
.2 1989 10/10 185.14 -68.74
e - 3 1990 10117 206.96 -46.92
_ 1o srorsy 1991 1023 205.44 -48.44
~~~~ e e ] 1992 10728 197.07 -56.81
- o Nst shoreiine change, 1986-1992 % -56.81
o - % Muan annual distance from ref. mr., 1986-1992 3 20512
Standard deviation 22.82
4 Distance measured from reference marker to mean high tide.
Location of reference marksr shown in Farrell (1993).
heo ? Minus sign Indicates migration landward.
- ¥ Actual survey date to actual survey date.
1 2 ‘ » *® » 1
SURVEY YEAR

40



Reach 3 Profile 172
South of West End Avenus, Long Branch City

Change in profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement pointe/profile.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ol SHORELINE PER YEAR '
pey Year Above Below mean  Annual
% mean sea sea lavel total
4o lavel
. 1387 723 -4.96 2.27
g o1 1988 9.81 5.09 14.90
Y 1989  -14.20 -10.03 24.23
1990 .96 -3.16 -10.12
¥ 401 1991 15.81 4.08 19.89
. 3 1992 1.34 -1.23 0.11
; 9 Approximata 6-yr. volume change 2.82
: -0 Maan annual volume changs 0.47
?_ﬂﬂ_d!ﬂ_d!‘_@!&n 16.19
120 Nogative value denctes loss of sand
87 a8 89 90 ot 82
SURVEY YEAR
Graph2 Table2
SHOREUNE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol - Date of Distance from Change from
survey refsrence marker ' 1986 shoralina
2000 @? 1986 1113 202.92
1987 10/06 164.79 -38.13
g 0] o g 1988 10/12 205.41 248
< e 5 1989 10/10 144.59 -58.33
% - 1990 10/17 138.70 £3.22
e R — 1991 10/23 17145 31.47
R S I L g 1992 10/28 180,66 22.26
b o Net shorslina change, 1986-1992 ° 22.26
gm m% Mean annual distance from ref. mkr., 1986-1992° 172,79
Standard deviation 25.79
o] L4 Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (19393),
oo [-eo 2 Minus sign Indicates migration landward.
- * Actual survey date to actual survey dats,
* 13 S-URVE’;’YE‘R 1 %



Reach 3, Profile 171
Pullman Avenue, Elberon, Long Branch City

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

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
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Iablel

Xlable 2
SHORELINE CHANGE IN FEET

APPROXIMATE GAIN OR LOSS OF SAND IN

CUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YEAR®

Year Above Below mean  Annuai

mean sea sea level total
lavel

1987 213 8.50 10.63
1988 -1.45 -6.80 -8.25
1989 -0.56 -8.58 -8.14
1990 0.14 0.48 0.34
1991 -2.10 0.80 -1.30
1992 -1.05 1.28 0.23
Approximate 6-yr. voiume change -7.49
Mean annual volume change -1.25
Standard deviatlon 717

1 Nagative value denotes loss of sand

Year Date of Distance from Changs from
survey reference marker ' 1986 shoreline ?
1986 1n3 250.10
1987 10/06 295.00 44.90
1988 10/13 250.12 0.02
1989 10/10 246.85 325
1990 10417 247.64 -2.46
1991 10/23 245,88 .22
1992 10/28 248.33 -1.77
Nat shoreline change, 1986-1992 % .77
Mean annual distance from ref. mkr., 1986-1992 * 255.42
Standard devlation 17.50

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,




Reach 3, Profile 170
Roosevelt Avenue, Deal Borough
Change In profite of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR '
) Year Above Below mean  Annwual
] mean sea sea level total
s fevel
g “] 1507 1605 1987  -1.05 5.55 £.60
3 1988 0.72 14.35 15.07
g o 1989 -0.28 21.23 21.51
: E: 1990 -0.08 17.03 16.95
W pre ’ 1981 0.31 «1.18 =0.87
3 1892 017 <13.59 -13.42
g Approximate 6-yr. volume change -10.38
| -804 Mean annual volume change .73
’ Standard deviation 15.38
120 . . . Nagative value denotes loss of sand
87 88 89 ) 3] 92
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE N FEET
SHORELINE CHANGE IN FEET
. oo Yoar Date of Distance from Change from
survey reference marker } 1986 shoreline ?
mJ :mT 1386 113 24.20
1987 10/06 20.28 ~-4.01
@ *’{ ™~ g 1988 1013 24.16 0.13
ol m; 1989 10/10 X069 <3.60
1990 10117 2333 0.96
g — 1991 10125 24.85 0.56
2 g 1992 10/22 26.36 2.07
e o Net shoreiine change, 1986-1992° 2.07
o _mg Maan annual distance from ref, mkr., 1986-1992 23.42
Standard deviation 2.21
a0 ' Distance measured from reference marker to maan high tide.
L Location of referance marker shown In Farrell (1993).
o ad 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
% P PA % % 2 S
SURVEY YEAR
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Reach 3, Profile169
Darlington Avenue, Deal Borough

Change in profile of sand surface, 1986 1 1582
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Profile lines constructed from 35-50 measurement points/profile,

44
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Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds_per linaar foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR !
s 8 Year Above Below mean  Annual
Z maan sea sea level total
404 level
;! 1987 -2.03 445 5.48
g 1988 2.99 193 4.92
g ° T 1989 -0.51 -10.24 -10.75
g ) -1675 1990 -0.73 6.59 5.86
g ol 1991 2.99 218 517
35 1992 4.34 5.14 9.48
§ Approximate 6-yr. volume change 8.20
-804 Msan annual volume change 1.37
Standard deviation 8.02
120 - . i, , Negative value denctes loss of sand
87 a8 9 %0 o 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o] Lo Yeoar Date of Distance from \ Change from 2
survey reference marker 1986 shoreline *
3004 rnT 1986 1113 285.09
1987 10/06 259.44 -25.65
™ > & 1988 10/13 256.36 -28.73
g Lo i 1989 10/10 254.91 -30.;:
SHORELINE 1990 1017 272.82 «12..
% Rl e re———— > 1991 10725 276.44 6.55
§ T 1992 10/29 319.12 34.03
- e Nt shoreline change, 1986-1992° 3403
g - L oo Mean annual distance from ref. mkr., 1986-1962 7 27488
Standard devlation 22.54
el L ' Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1893).
o o 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
% 2 % % 2 Z
SURVEY YEAR




Reach 3, Profile 168
Corlies Avenue, Allenhurst Borough

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

Graph 1 Tablel
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
oo SHORELINE PER YEAR '
e Yoar Above Below mean  Annual
§ mean sea sea lovel total
a0 level
i 1887 0.0t 6.33 6.34
3 1988 «0.35 33.11 32.76
{ o 1989 .09 79.65 79.58
‘DJ 1990 0.74 -26.17 -25.43
o 1991 0.60 -53.30 -53.90
H 1992 0.08 -27.89 -27.81
h § Approximate 6-yr. volume change -1.16
24 g Mean annual voiurne change 20.19
Standard devlation 48.51
120 . . , . . 1 Negative valus denotes loss of sand
87 a8 a0 ) o ]
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE W FEET
SHORELINE CHANGE IN FEET
ol - Year Date ot Distance trom ] Change from 2
survey referonce marker _ 1986 shoreline *
200 -m? 1986 1114 15.75
1987 10/06 15.63 0.12
5 ] ™8 1988 10/13 14.81 £0.94
£ ] | 3 1989 1010 15.99 0.24
% 2 1990 1017 34.96 19.21
; ; PIS L it X 1991 10/28 16.21 0.46
1986 SHORELINE g 1992 10129 16.22 0.47
] " Net shoraling change, 1986-1392 047
- _&g Maan annual distance from ref. mkr., 1986-1992° 18.51
$tandard deviation 7.27
- 4 1 Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1893).
o1 - 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
£ 3 % % % ) z
SURVEY YEAR



Reach 3, Profile 267
8th Avenue, Asbury Park City

Change in profile of sand surface, 1886 to 1982
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Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)

12 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
] SHORELINE PER YEAR '
e Yoar Above Belowmean  Annual
mean sea sea level totail
% 40 level
. 1987 -1.90 1.37 0.53
kS A7 1988 563 -2.69 832
°l YR e e 1989  5.42 8.2 3.40
%2 14,19 1990 «7.64 322 4.42
y o : 1991 1.49 2.78 427
2 0.20 -13.99 -14.19
g Approximate 6-yr. volume change -26.59
B0 Moean annual volume change 4.43
Standard deviation 678
120 o PR v ™) Negative value denotes loss of sand
SURVEY YEAR
Graph2 Table2
SHORELINE CHANQE IN FEET
SHORELINE CHANGE IN FEET
- e Yaar Dates of Distance from Change from
survey reterence marker ' 1986 shoreline?
o] .uT 1986 11/14 290.65
1987 10/08 302.44 11.79
E 2] Gl g 1988 10/13 259.04 31.61
ol 2 1989 1013 274.70 -15.95
3 1990 1018 253.32 -37.33
§ o _ 1991 10725 26052 -30.13
1986 SHORELINE ™7 =7 T - e - g 1992 1111 264.35 -26.30
§ o1 "% Netshoreline change, 19861992 3 26,30
8 .2 Meanannual distance from ret. mkr., 1996-1992 > 27215
Standard deviation 18.21
] 4 Distance measured from refersnce marker to mean high tide.
‘J | Location of reference marker shown In Farrell (1993).
o0 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
- & [ vEAR =0 # ®
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Reach 3, Profiie167
3rd Avenue, Asbury Park City

Change in profile of sand surface, 1986 10 1992
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Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

120 APPROXIMATE CGAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o0 SHORELINE PER YEAR '
< Yoar Above Below mean Annual
z mean sea sea leval total
401 _level
i 1987 1078 714 17.92
2 1988 -1.56 -5.87 -13.43
g 0 1989 %44 -1.07 2.30
3 1990 0.06 8.47 8.53
§ 1991 187 8.92 7.05
3 1992 487 41.56 -36.69
i Q Approximate 6-yr. volume change -18.92
- Mean annual volume change 3.15
Standard deviation 18.57
3 120 . . . Negative valug denotes loss of sand
a7 % 59 ) Y 92
SURVEY YEAR
Graph2 Table2
SHORELNE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol o Yoar Date of Distancs from Change from
survey refarence marker ' 1986 shorsline *
20 .mT 1966 11/18 292.03
1987 10/08 323.07 31.04
£ = Fae g 1988 10/13 287.72 -4.31
£ ool . 1989 10713 297.80 577
4 b 1990 1018 301.64 9.61
ol gz i RSP e = 1991 10128 307.37 15.34
§ 1986 SHORELING g 1992 10/29 208.17 16.14
0] o Net shorafine change, 1986-1992° 16.14
- w% Mean annual distance from ref. mir., 1986-1992 > 302.54
Standard deviation 11.76
oo .% ' Distance measured from refarence marker to mean high tids.
L Location of reference marker shown in Farrell (1993).
- 2 Minus sign indicates migration landward.
Actual survey date to actual survey date.
4 T ; 4 % ) z
SURVEY YEAR



Reach 2, Profile 166
Ocean Pathway, Ocean Grove, Neptune Township

Change in profile of sand surface, 1986 10 1092
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Profile lines constructed from 35-50 measurement points/profile,

700

800

Graph 1 Tablel
AP AN SR Yo
{cu. yds.
120 APPROXIMATE GAIN OR LUSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
w0l SHORELINE PER YEAR *
e Yoar Above Below mean  Annual
g mean sea sea lavel total
404 level
- 1987 -6.54 5.46 -12.00
8 088 146 1988 4.13 7.52 11.65
¢ 1889 2.04 -10.43 12.47
1990 3.25 453 7.8
W 1991 112 -0.24 0.88
3 1992 £.02 1.48 1.46
g Approximate 6-yr. volume change -2.70
& Maan annual volume change -0.45
Standard deviation 9.97
120~ y v . ’ Negative value denotes loss of sand
87 a8 85 90 ot %2
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
i SHORELINE CHA
ool Lo Year Date of Distance from 1 Change from
_survey reference marker ' 1986 shoreiine 2.
.mt 19886 1118 351.87
] 1987 10/08 327.54 -24.03
& ) ™8 1988 10114 349.15 -2.42
S - me @
1 f -14.
§] meoaw eol i o
T — g 1992 10/29 339.47 -12.10
o] - Net shoreiine change, 1986-1992 % 12,10
- Mean annual distance from ref. miar., 1986-1992 ° 340.17
h Standard deviation 9.39
0] 4 1 Distance measured from reference marker to mean high tide.
Location of referance marker shown In Farrell (1993).
] - # Minus sign indicates migration landward.
3 Actual survey date to actual survey dats.
- & SR \oE":' vEAR © #
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Reach 3, Profile 165
McCabe Avenue, Bradiey Beach Borough

Change in; profile of sand surface, 1986 10 1982
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Profils lines constructed from 35-50 measuremeant points/profila.

Graphl Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per iinear foot of shorafine)

-10

K2y APPROXIMATE GAiIN OR L.OSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o] SHORELINE PER YEAR'
2 Yoar Above Below mean  Annual
3 mean sea soa lovel total
£ . tevel
$ 1987 414 1.35 5.49
g 549 s 18 oSt 1988 0.83 <0.73 0.10
; o — R 1989 .31 5.00 -13.3t
4331 1590 1.02 4.52 554
g 4 1991 5.16 -3.53 1.63
3 1992 1.73 -1.22 0.51
Q Approximate 6-yr. volume change 0.04
807 Maan annual volumae change ©0.01
Standard dsviation 6.94
120 . . ) ) ' Negatlve vaiue denoles loss of sand
87 88 89 20 31 )
SURVEY YEAR
Graph2 Table2
SHORELINE GHANGE IN FEET
SHORELINE CHANGE IN FEET
Yoar Date of Distancse from Changas from
iy I __survey retorence marker ' 1986 shoreline ?
ol _,,? 1986 1115 238.90
1987 10/08 23118 7.72
£ =g 1988 10/14 235.78 212
& H 1989 10/14 169.16 £9.74
% ) 3 1990 1018 205.86 33.04
« - 1991 10/25 200.57 38.23
1985 SHORELINE R ey g 1992 10/30 181.18 57.71
g lw2  Net shoreline change, 1986-1992 ° 7.7
§w &é Mean annual distance from ref, mkr, 1986-1992 % 208.96
N Standard deviatlon 27.52
od 4 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,

24
&1

»
SURVEY YEAR
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. Reach 3, Profile 164
Sylvania Avenue, Avon-by-the-Sea Borough
Change in profile of sand surface, 1586 o 1992
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Profile lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yde. per linear foct of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
aol SHORELINE PER YEAR '
e Year Above Below mean  Annuai
E mean sea sea level total
= o lavel
-3 1987 -1.51 361 512
g 1988 -3.47 1.69 -1.78
T am = .66 1989 323 10,81 -7.58
1990 -4.36 177 7.41
g 1991 0.18 -1.50 -1.66
3 1992 0.08 -21.50 -21.42
g Approximats 6-yr. volume change 30.15
bl Mean annual volume change 5.03
1Standard daviation 9.51
120 - = P TR Negative value denotes loss of sand
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol Yoar Date of Distance from Change from
[ survey 1o marker ' 1986 shoreline *
0] L,,t 1986 11715 265.84
1987 10/08 281.70 15.86
E‘ o = 8 1988 10/14 262.17 -3.67
= - S 1589 10/13 254.12 -11.72
§ 3 1990 1018 246.90 1894
5 c 1991 10/25 250.14 -158.70
¥ 1965 SHORELNE s T e g 1992 10/30 252,14 -13.70
oo [0 Net shoreline change, 1986-19927 -13.70
o m% Msan annual distance from ref. mkr., 19861992 ° 259.00
Standard deviation 12.03
o] 4 1 Distance measursed from reference marker 1o mean high tide.
Locatlon of reference marker shown In Farrell (1993).
ol e 2 Minus sign indicates migration landward.
? Actual survey date to actual survey date.
% F % LY ] T
SURVEY YEAR
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Figure 6. Map of Reach 4, Shark River iniet to Manasquan Inlet, showing
municipalities, profile locations, and calculsted volume change between profiles.
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Reach 4 - Shark River Injet to Manasquan Inlet, Monmouth County

Lotgiude © Side descriphon 3
profile 1y
~Sation

163 T4039W AD1053N 1583  SthAve, Belmar Borough
162 TA0058W 401012N 17.43 18zh Ave., Belmar Borough
161 TAC11SW 400924N 18.61 Brighten Ave., Sprmy Lake Borough
160 T4C12TW AQ083TN 13.15  Sadem Ave., Spring Lake Borough
159 T40139W 400758N 1375 New Yok Aw., Sea Gt Borough
158 74G148W 400735N 26050 Treaton Ave., Sea Girt Borough
157 T4OHIW 40064 TN 218

Rickilc Way and 15t Ave., Manssquan
Borough

In degrees, mzuics, seconde

?  Flevation of reference marker i in feet above o below aca levei, NGVD (National Geodetic
Vertical Datum of 1929).

® Location of heach profile survey stations cstimaed from U5, Geological Survey 7.5 minmte
topographic quadrangle maps.

‘Tuble 4B. ch repienishment snd construction activities,
1215:1232?“

Manicipality Dax Ay
Entire Reach Under evaluation for 2 massive
replenisbment project by Army
Corps of Engincers.
Belmar Borough No sctivity nowed.
Spring Lake 1987 Wreck Pond outet flume
Boeough rehabilitaved.
Sea Girt Borough. No sctivity nowxd.
Mamsquan No activity nowed.
—Bornih.
! Data from New km:yDcp. Environmental Protection, Division
of Enginecring and Coustruction, Spring, 1994,

2 NA, data not available.

Table 4C. Shoreline g&m 1984-1992 by profile in feet !
Profile Max. Min M Standard  Net change

ean
Jeviati

157 22959 183.65 20010 13.90 1.96
158 31738 28628 30265 1191 -1.52
159 403,76 372.50 38241 1230 -17.48
160 337.56 31858 32830 726 0.91
161 23199 199.73 21457 1215 12.96
162 360.70 29720 31793 20.52 633

163 41028 34859 @0 36432 0 2095 0 239

! Dats summarized from table 2 of Profiles 157-163.

® The maximum, and mean di from the refe

based on annual measurements.

*  WValues are summnarized from the values listed as *Net shoveline change, 1986-1992°
m table 2 of Profiles 157-163.

marker, 1986-1992

T:bltﬂ) Approxinate voiume change, 1954-1992 by profile in cuble
Yards per linesr foot of shoreiine

Profie High Low  Mean volume Sand-:d} Net change *

change  GCYIARR. e
157 .87 -13.57 004 928 [184]
138 11.79 743 085 725 5.1¢
159 7.0 -15.67 <193 850 -11.58
160 839 2.3 038 §.40 230
161 828 -3.60 005 438 032
162 1148 -5.10 .71 631 10.23
163 -1.06 16,359 =546 373 3015

! Data surenacizod from aible § of Profides 157-163,
2 Mean anuaal volume change, 1986-1992, sanderd devation, and
spproximar &-year volutne change from table § of Profiles 157163,

Twmrmmmwwwwmmmmz«mmh
between profiles in cuble yards

Profile station Distance Average aoooal Projecuwd Hypothetical

nterval between profes  volume change  volumrne change replenishment
(lincar f.) (qa. s, w:r between pwt;la yolune .

157-158 5,000 CA4 2,200 2986
158-159 2,300 054 -1,242 1512
159-160 4,150 Q.77 3,195 2438
160-161 4,800 0.16 768 2,641
161-162 5,000 083 4,150 2,714
162-163 4400 187 B8 2331

i Projeced values caly. The calculated valtues listed bere in the three righthand columns are
based on the ﬁmdrprofikcondnmxscandfmmeuhpmﬂcwdrmdwty
point between profiles and that there are no eng

t Awngcofthemcm‘mmlvdmctnng:vdmﬁmhﬂclofthe2proﬁl=smme

lefthand column. This value is listed for shoreline inervals between profiles on the

accompantying reach map.

Pfo,ectsdvolmechmgc ptoﬁlu ge anmmal volume change
tip bymg i hetween,

4 er 3. 2ok Satmed

w

Icalaied as the

s the ISRP Program to find the valume
mqu'ed(o extend the 1992 beachpmme 1 foot seaward from the 5-foot land surface
clevation along slope of profile.




Reach 4, Profile 163
5th Avenue, Beimar Borough

Change in profiie of sand surface, 1886 to 1962

iCh

SEA LEVEL
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DISTANCE (FEET) FROM REFERENCE MARKER

Profile lines constructed from 36-50 measurement points/profile.

400

500

600

Graph 1 Tablel
APPROX GAIN OR LOSS OF SAND PER YEAR
{cu yds. per linear foat of shoreline}
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
s SHORELINE PER YEAR
= Yoar Above  Below mean  Annual
E ma'—::nm s0a sea level total
;3 401 1987 0.95 029 -1.24
2 1988 -1.50 -3.64 -5.24
g o YTy 57 il v Y 1989 241 ~19.00 -16.59
1650 ) 1990 3.44 0.00 ~3.44
5 1991 518 0.00 5.18
H 1992 012 -0.94 -1.06
<] mj Approximata 6-yr. volume change -32.75
Mean anhual volume change 5.46
Standard devlation 5.75
120 ; . Negative value denotes loss of sand
87 88 89 90 o1 92
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Lo Date of Distance from Change from
“T survey raference marker ' 1986 shorelin
- rmr 1986 1115 358.97
1987 10/08 365.79 6.82
g™ =8 1988 10/14 348.59 -10.38
= - § 1988 1013 352.80 617
e, [ 1990 1018 410.28 513
g - e 1991 10125 3s7.22 A5
g | TeemsionERe 1992 10/30 356.58 239
3 "1 o Net shorsline change, 1966-1992 ° -2.39
; o | o Mean annual distance from ref. mir., 1986-1992 364.32
M\Lﬁat_l@ﬂ
0] 1 Distance measured from reference marker to mean high tldo
Location of reference marker shown in Farrell (1993).
« e 2 Minus sign indicates migration landward.
3 Actual survey dats to actual survey date.
5 3 % 3 ] z
SURVEY YEAR



Reach 4, Profile 162
18th Avenue, Beimar Borough

Change in profile of sand surface, 198610 1992

15 Y T

] 1] L] L { ¥
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SEA LEVEL
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L 1 L i ] 1 1 i
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DISTANCE (FEET) FROM REFERENCE MARKER

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

Grapiil Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
oo SHORELINE PER YEAR '
py Year Above Bolow mean Annual
¥ mean sea soa level total
i 40 level
;3 1987 0.93 251 3.44
g 344 0146 497 1988 kNe (&4 11.48
% = 1989 510 0.00 5.10
1990 «1.33 1.49 0.16
W 1991 “1.24 -3.48 -4.72
! 1992 5.63 -0.66 4.97
) 3 Approxlmato 6-yr. volume change 10.23
4 80 Moan 1 volume chang 1.71
Standard deviation 6.31
120 . ] ' Negative vaiue denotes loss of sand
[ [ a8 90 1] 22
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
- L, Dats of Distanca from Change lrom
survey reforence marker ' 1986 shorsline *
o] -m? 1986 1116 312.50
1987 10/08 321.18 8.68
§ ™ g 1988 1014 360.70 48.20
S Lo 2 1989 10/09 305.16 7.34
g e, 8 1990 10/19 309.94 -2.56
= e 1991 10/23 297.20 -15.30
u 1986 SHORELINE g 1992 11410 318.83 6.33
3 2  Net shorefine change, 1986-1992 ° 6.33
g2 |3 Moan annual distance from ref. mkr., 19861982 ° 317.93
Standard deviation 2052
o0 - Distance measured trom referance marker to msan high tide.
Location of reference marker shown In Farrsil (1993).
- re 2 Minus sign Indicates migration fandward.
i ‘ - ¥ Actual survey date to actual survey date.
“ v SURVEY YEAR i '



Reach 4, Profile 161
Brighton Avenue, Spring Lake Borough

Change in profile of sand surface, 1986 1o 1992
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Profile lines constructed from 35-50 measurement points/profile.

VOLUME CHANGE (cu. yds inear )

SHOREUNE CHANGE (FEET)

Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per finear foot of shoreline)
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
Year Above Below mean  Annual
mean sea s6a level total
level
1987 -2.07 -1.53 -3.60
15988 -1.14 -0.42 ~1.56
" ise Yy 1989 4.40 221 2.19
1990 0.58 7.70 8.28
1991 1.1 -4.16 -3.05
__1992 5.06 -7.64 -2.58
Approximate 6-yr. volume change -0.32 7
Mean annual volume change <0.05
Standard daeviation 4.58
. v v Negative vaiue denotes logss of sand
87 38 89 90 o [
Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
L Year Date of Distance from Change from
survey  reference marker' 1986 shorsline *
mt 1986 11/16 219.03
1987 10/08 199.73 -18.30
= ad g 1988 10/14 203.35 -15.68
N 3 1989 10/08 211.91 212
1990 10118 227.63 8.60
1568 SroReLe — 1991 10/23 208.34 -10.69
g 1992 1110 231,99 12.96
e > Net shorefine change, 1986-1992 ° 12.96
ol % Maan annual distance from ref, mkr., 1986-1992 % 214.57
™" Standard deviation 12.15
s T Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farreli {1993).
o 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
; SURVEY YEAR oo



, Reach 4, Profile 160
Salem Avenus, Spring Lake Borough
Change in profile of sand surface, 1986 to 1992

20 L] ¥ 3 11 L3 L3 i |
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SEA LEVEL

5 bk

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

1 1 L 1 | 1 1
o 100 200 300 400 500 600 700 800
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile,

Graph 1l Tablel

5 APPROX. GAIN ORt LOSS OF SAND PER YEAR
{cu. yde. pex linear foot of shoreldine)

120 APPROXIMATE GAIN OR 1.0SS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR '
pe Year Above Bolow mean  Annual
z | mean sea sea level total
: 404 lovel
2 | 1987 275 0.69 3.44
g M 474 ‘ 1988 0.28 4.48 474
g ° == 1989 179 5.4 4.23
g 1990 .25 -1.78 -2.03
404 1991 -3.87 -0.64 -4.51
g 1992 6.36 2.53 8.89
§ Approximate 6-yr. volume change 2.30
ha Maan annual volume change 0.38
Standard deviation 6.40
120 . . i} . ' Negative valua denotes loss of sand
: a7 88 88 90 2] 82
SURVEY YEAR
Graph2 Table2
NPEET SHORELINE CHANGE IN FEET
Yoar Date of Distance from Change from
e e survey reference marker | 1986 shoreline 2
] _,,1 1988 1118 336.65
1987 10/08 323.12 -13.53
E e G g 1988 10/1¢ 331.84 -4.81
) 2 1989 10/09 327.06 -9.59
] k) 1990 1019 323.27 -13.38
S _ = N 1961 10/23 31R.58 -18.07
g | % STOREIRE T g 1892 1110 337.56 0.91
e ) Net shoreiine change, 1986-1992 7 0.91
§ § Moan annual distance from ref. mkr., 1966-1992 328.30
& ™ Standard deviation 7.26
0 4 ' Distance measured from refarence marker to mean high tide.
| Location of reference marker shown In Farrail (1993).
ol o 2 Minus sign Indicates migration landward.
- 3 Actual survey date to actual survey dats.
13 & [y VEAR 5 =



Reach 4, Profile 159
New York Avenue, Sea Girt Borough
Change in profile of sand surface, 1986 10 1992

L g L4 L] L2 L]
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Profile lines constructed from 35-50 measurement points/profile.

-20

Graph 1 Iablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yde. per linear foot of shorefine)
APPROXIMATE GAIN OR LOSS OF SAND IN

120
CUBIC YARDS PER LINEAR FOOT OF
0] SHORELINE PER YEAR '
e Year Above Below mean  Annual i
2 mean seéa sea level total
€ 40 lovel
-3 1987 234 NA 234
8 234 41 1988 276 1.38 414 ,
g ° I, s 1989 -3.23 4.79 -8.02
§ 1567 1890 0.16 6.84 7.00
§ 1991 4.54 591 1.37
3 _19e2 -6.93 -8.74 «15.67
2 Approximate 6-yr. volume change -11.58
-804 Mean annuai volume change -1.93
Standard devlation 8.50
120 . . , ' Negative valua denctes loss of sand
a7 aa 29 20 " ®
SURVEY YEAR
Graph2 . JTabie2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
-l | o Year Date of Distance from 1 Change from 2
SUrvVey reterence marker ' 1986 shorsiine
-~ ....? 1986 12/09 389.98
1987 10/22 386.81 3.17
§ 2] T 9 1988 10110 403.76 13.78
|4 E 1989 10/09 367.82 -22.18
% ] 3 1990 10/19 374.44 1554
T o 1891 1023 381.54 -8.44
g 1986 SHOREUNE “ g 1992 11/10 372,50 -17.48
3 o =2 Net shoreline change, 1986-1992 7 17.48
§ o " § Mean annual distance from ret. mir., 19861992 382.41
Standard daeviation 12,30
- 4 ! Distance measured from reference marker to mean high tide.
Location of reference marker shown In Farrell (1993).
o] ro 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.

[
SURVEY YEAR
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Reach 4, Profile 158
Trenton Avenue, Sea Girt Borough

Change in profile of sand surface, 1986 10 1892
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Profile lines constructed from 35-50 measurement points/profile.

Graphl Jablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per finear foot of shoreling)

1 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
w0 SHORELINE PER YEAR '
ey Year Abova Below mean Annual
E meansaea  sea level total
0 Jevel
4 1987 3.24 8.46 11.70
A 362 1988 4.58 0.96 3.62
g ¢ TR 1988 .1.90 1.61 -3.51
% 719 1990 5.13 0.13 5.00
@ o 1991 -1.33 .80 713
e 1992 2.76 256 5.42
g Approximate 6-yr. volume change 510
801 Mean annual volume change 0.85
N ?M_Q_qyjaﬂgu 1.25
120 . . Nagative value denotes loss of sand
87 88 80 ) ] %=
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN
-l " Year Dats of Distance from . Change from 2
survey reference marker ' 1986 shoreline
0 -mT 1886 1211 300.76
1987 w2 292.67 -8.08
g** “g 1988 10/10 31845 17.69
£ 2 1989 10/09 303.77 3.01
g - 8 1990 1019 317.38 16.62
P L S - .. 1991 10/23 286.28 -14.48
1685 SHORELINE g 1892 1110 299.24 1.52
o e Not shoreline change, 1986-1992 ° -1.52
§ Maan annual distance from ref. mir., 1986-1992% 302.65
K ™ Standard devlation 11.91
o] 4 1 Distance measured from reference marker to mean high tide.
Location of refersnce marker shown in Farrell (1993).
0] ad 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
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Reach 4, Profile 157
Riddie Way and 1st Avenue, Manasquan Borough

Change in profile of sand surface, 1986 to 1992
T ¥ L] 1 []

SEA LEVEL

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

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

Graph 1 Jablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yde. per linear foot of shoreline}
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
sl SHORELINE PER YEAR '
z Yeoar Above Below mean  Annual
4 mean sea sea level total
£ o lovel
3 1987 2.80 8.87 11.67
S 03 1988 2.76 232 5.08
g o e AT 1989 2.34 -4.40 2,06
: 1351 1990 3.33 5.54 8.87
W 40J 1991 -9.81 -3.70 -13.51
E 1992 723 6.89 0.34
3 Approximate 6-yr. volume change 0.23
-8 Maan annual volume change 0.04
Standard devlation 9.25
120 , - Negative value denotes loss of sand
I a8 ) %0 ot @
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Lo Year Date of Distance from Change from
“l survey reference marker ! 1986 shorellng ®
2004 »nT 1986 1211 198.84
1987 10727 196.87 -1.97
g = =g 1988 10/10 185.65 -13.19
£ | - § 1989 10/09 192.86 5.98
§ . 1990 10119 22959 30.75
%[—‘1989 T —— T T -t 1991 11/23 196.09 2.78
SHOREUNE g 1992 11/09 200.80 1.96
wl 100 Net shorseline change, 1886-1992 3 1.96
] m; Maan annual distance from ref. mir., 1986-1992* 200.10
Standard deviation 13.90
., -i ! Distance maeasured from reference marker to mean high tide.
Location of reference marker shown in Farrell {1983).
ot [ 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.

%
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Figure 7. Map of Reach 5, Manasquan Inlet to Mantoloking, showing municipalities, profile
locations, and calculated velume change between profiles
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Reach 5 - Manasquan Inlet fo Mantolokfng Borough, Ucean County

Table 5D, Approximate volume cﬂum 19861992 hy proflie in cuble
yards per lnear foot ol shoreline

Profile  High Low  Mesnvolume Standard Net change
shange”  deviation*
153° 3033 3122 -1.13 2281 619
156 T40208W 400547N 1832 Wasr St, Point Pleasant Beach 154 1640 692 1.0 8.16 12.54
Borough 155 20.52 -2192 -5.38 17.35 -32.30
155 T40230W 4004 38N 13.96 Maryhnds:\c., Pour Pleasant Beach 156 3150 2429 299 2104 1791
Boroy, 1 .
Data suzmnarized from table 1 of Profiles 154-156,
154 T40240W 400344N 1906 Johmson Ave, Bay Head Boroweh -
2 Mean anmat volame change, 1986-1992, standard deviation, and
f In degrocn, mivnxs, seconds. approxirnaie 6-year volumne change from table 1 of Profiles 154-156.
© Elevation of reference marker is m feet above or below aca lovel, NGYD (National Geodetic ? Profilc 153 included from Reach 6 to calculate volume changs borwesn
Vertical Datum of 1929). profiles 153 and 154, although % is ontside Reach 5.
? Location of beach profile survey stations estimated from 1S, Geological Survey 7.5-mimute
topographic quadrangie maps.

Table SE. Projected volume chapge and hypothetical repienishment volume for intervals
between orofiies in xubjc yards °

Profile stion Distance Avcrage snmaal P d Hypothetical
Reglenst T nwrval between profiles  volume clange vo!nmc change mpknnhnen
Municipali Date s Vol Le: of Qincar ) {cu. yds. per hetweenproﬁles
unicipality Activity Ve ~ngh lipear £t)% {e3. yds)? M)
(cu.yde)  Cioearft) 153-154 8,000 048 3,340 4523
. . 154155 5,700 -1.64 -9,348 3,047
Pmm“;.:ougb 1985 Sm:‘lmmmandchm 23,000 NA 155156 7200 119 8568 179
Boroy 0 activity note } mmgwm.%&mmmeummwcgwmm
H 1 Jerscy Degpt. of Envi 1 Pry : Bk - based on the samm proﬂecmximomextmd cach pr to way
- %gmwn& 1954, of Bty * Division of ing and R poist between profiles and that there are 1o engi thern.

Awverage of the mean anmmal volume change values from Table | of the 2 profiles in the

2
NA, data not avadable. lefthand colummmn This value is listed for shoreline intervals between profiles on the

accompenying reach map.
* Projected volume change between profiles calculated as the average annual volume change
maltiplied by the dmmcc between profiles.
; . * Hypothetical replenish volume calcul tiizing the ISRP Program to find the volume
Table 5C. Shoreline change, 1986-1992 by profile in feet required to extend the 1992 beach profiie | foot seaward from the 5-foot land surface
Profile Max, Min. Mean Standard  Net change elevation along dope of profile.
L
154 267.59 17797 226.11 29.05 6576
155 43423 36713 382.88 237 3713
56 486,51 40409 443,62 2339 1892
, Data summarized from table 2 of Profiles 154-156.
The i and mean d from the rek marker, 1986-1992

based on anmual measurements.

? Values are summarized from the values listed a3 "Net shoreline change, 19861992
in table 2 of Profiles 154-156,
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Reach 5, Profile 156
Water Street, Point Pleasant Beach Borough

Change in profile of sand surface, 1986 o 1992
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Graph 1 JTablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FQOT OF
o SHORELINE PER YEAR '
ey Year Above Below mean  Annual
mean sea sea level total
g 404 level
3 1987 621 -6.59 -12.80
2 1988 9.24 6.49 15.73
g v 1969 6.21 0.63 6.84
1990 31.90 0.00 31.50
3 .mJ 1991 -14.71 -8.58 -24.29
H 1992 552 8.69 1421
g Approximate 6-yr. volumse change 17.91
-8 Meaan annual volume change 2.99
Standard deviation 21.04
420 . Nagative value denotes loss of sand
87 a8 89 90 81 92
SURVEY YEAR
Graph2 Jable2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
“ W survey reference marker ' 1986 shoraline
ol ,,,.T 1986 12/12 443.37
1987 10/22 404.09 -39.28
ﬁ 20 S g 1988 10/25 443,40 0.03
4 1989 10/26 43224 -11.13
] ) e § 1990 11/08 486.51 43.14
— N = St =eon 1991 1123 447.46 4.09
T g 1992 11/25 4652.29 16.92
% o 1o Net shoreline change, 1986-1992° 18.92
iw _&é Mean annuat distance from ref, mkr,, 1966-1992 3 445.62
: Standard deviation 25.39
o] L Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
o] oo 2 Minus sign indlcates migration landward.
3 Actual survey date to actual survey date.
A 7 % ; ¥ 2
SURVEY YEAR
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Reach 5, Profile 155
Maryland Avenue, Point Pleasant Beach Borough

Change in profile of sand surface, 1986 to 1992

v ¥ L4 T

-
o

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL
o

SEA LEVEL
-10 4
20 i i i 1 i L 1
[+} 100 200 300 400 500 600 700 800
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Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds per linear foot of shorsiline)
126 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
sl SHORELINE PER YEAR
el Yoar Above  Beslowmean  Annual
mean sea soa level total
5 404 level
13 1987 2052 NA 20.52
3 454 ey 1988  -12.18 -15.74 -27.92
g ¢ 1989 -9.00 -3.90 -12.90
Y ey 1990 2.04 2.50 4.54
5 2% 1991 530 5.83 053
g 1392 -4.24 -12.83 1707
[+] Approximate &-yr. volume change -32.30
-0 Mean annual volume change -5.38
Standard devlation 17.35
120 . ' Negative valus denotes loss of sand
87 a8 89 90 91 82
SURVEY YEAR
Graph2 : Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol o Year Date of Distance from . Change from 2
_ survey  reference marker 1986 shoreline ™
ol ,,,,T 1988 12112 367.13
1987 10/22 43423 67.10
g = =2 1988 10/25 338.97 21.84
19 2 1989 10/26 370.12 2.99
i e "8 1990 11/05 37379 6.6
____ s e 1991 11/23 375.06 7.93
b 1966 SHORELINE 2 1992 11725 370.86 3.73
o - -1 Not shorsline change, 1986-1992° a7
g wé Maean annual distance from ref. mi., 1886-1982 ° 382.88
Standard daviation 23.71
00 4 ' Distance measurad from referance marker to mean high tide.
Location of reference marker shown in Farreli {1993).
R e ¥ Minus sign Indicates migration landward.
¥ Actual survey date to actual survey date.
- & - * * w &
SURVEY YEAR



Reach 5, Profile 154

Johnson Avenue, Bay Head Borough

Change in profile of sand surface, 1986 to 1392
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Graph1 Tablel
APPROX. GAIN OR L 0SS OF SAND PER YEAR
{cu, yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
- SHORELINE PER YEAR '
g Year Above Below mean Annual
H “J meansea  sea leval total
= lavel
2 1967 7.87 1.99 5.8
8 58 . om 1988 277 3.51 0.74
‘%‘ % S 1989 078 .28 -1.06
1990 17.09 £0.69 16.40
§ o1 1991  -10.24 1.74 -2.50
3 1992 6.69 -13.61 6.92
5} Approximate 6-yr. volume change 12.54
Maan annual volume change 2.08
Standard deviation 8.16
120 Naegative value denotes loss of sand
87 a8 88 90 4] %
SURVEY YEAR
Graph2 Tahle 2
SHOREUNE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Yeoar Date of Distance from Change from
M survey reference marker' 1986 shoreline *
ol .,MT 1986 1212 177.97
1987 10/22 214.27 36.30
g et =g 1988 10725 208.33 30.36
£ ) | 3 1989 10/26 228.95 50.98
______ NUREIRSNRREL S 1990 11/05 241.94 63.97
NP i 1991 11/23 267.59 89.62
5 1986 SHORELINE g 1992 11725 243.73 65,78
oot e Net shoreline change, 1986-1992° 65.76
gw %2 Maan annual distance from ref. mir., 1986-1992 * 2611
Standard devlation 29.05
-l 4 T Distance measured from reference markar to mean high tide.
Location of referencs marker shown In Farrell (1993).
“ [ 2 Minus sign indicates migration landward,
- ? Actual survey date to actual survey date.
- ] " % ® " P
SURVEY YEAR
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Figure 8. Map of Reach 6, Mantoloking to Barnegat Inlet, showing municipalities, profile locations,
and calculated volume change between profiles
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Reach 6 - Mantoloking %0 Barnegat Inlet, Ocean County

Table 4D. Approximate vnlume cbxn@e. 1986-1992 by profile in cubic
ds ezr foot of shoreli

Profle  High Low  Meanvolwpe Standard Net change z
e
146 8.67 3886 <354 18.10 23.66
153 74025TW 400228N 2240 1117 Ocean Ave., Mantoloking 246 17.44 -2247 201 17.20 8.04
“ 1225 -1032 218 1041 13.05
152 740321W 400049N 1030  Public Beach no. 3, Brick Twp. 147 14.20 22153 042 13.01 252
151 74033TW 395956N 24.16 13t St, Normandy Beach, Dover Twp. 148 13.26 -19.80 092 1254 555
150 740354W 39583TN 2071 White Ave., Lavalletie Borough 149 2287 1210 091 1295 543
149 740409W 395715N 1937  8th Ave., Ortley Beach, Dover Twp. 150 9.74 1374 326 840 -18.57
148 740433% 395513N 16,28 &h Ave., Seaside Park Borough 151 16.65 -23.86 -3.16 1708 -18.54
147 740440 395440N 2181 6th Lane, Midway Beach, Berkeley 152 11.01 -11.76 192 8.81 9.58
; % N Twp. » 153 3033 312 -3 2281 679
247 7 395225N p:1} e, Island Beach S :
0505w o s e Boach Stak Park, | Duta summarized om able: 1 of Profles 146-153.
246 740521W STH 1796  Middle sire, Idand Beach Stape P, Mean aomnal volume change, 1986-1992, standard devistion, and
2 4 Berkeley Twp. ack. approximate 6-year volnme change from table | omeﬁ}cs 146-153.
146 T40545%W 304625N 21.27  South site, Island Beach State Park,
Berieley Twp.
‘; In degrees, minaies, scconds.
Flevation of reference marker is in feet above or below sea kevel, NGVD { National Geodetic
. Verticd I of 1929, Table Gﬂ.hojmo&vdumchwmdhypuww replenislmment volume for intervals
Location of beach profile survey stati imated from U.S. Geological Survey 7.5-mimse Profile station Distance Average anmual Projecued Hypothetical
topographic quadrangic maps, interval between profiles  volume change  volmme change replenishment
Qinear ) {cn. yds. pr between pmmq voluroe
Lincar f8)” (eu, yds)’ (ou yde) *
146246 21,500 0.96 20,640 11,033
246-247 15,000 209 31,350 8475
T;sb: 692.1?:“!: replenishment and construction sctivities, 247-147 13800 0.88 12144 4062
L1 147-148 3,500 0.25 875 1,992
L 148-149 12750 0.00 0 7,980
Municioality Date 149-150 9,300 -2.08 19,344 5317
Mantoloking No activity nowd. 150-151 17,500 -3.21 24075 3,627
Borough . 151-152 5300 0.62 -3,286 2302
Brick Twp. Noactivity noted. 152153 10300 0.39 4017 son
Dover Twp. No activil ted,
Londlen, Nosctivity noed, ! Projected values only. The calculated values listed here in the three righthand columns are
Seaside Hei N i based on the ion that the profile conditions extend from cach profile to the midway
‘;’mﬂ;@’“ Noactivity noted. poirt between and that there are no engincered stractures betwoen them.
Scaside Park N L 2 Average of the mean annoal volume change values from Table 1 of the 2 profiles in the
5 oactivity noted, lefthand column. This vale is isted for shorcline intervals between profiles on the
gh . accompanying reach map.
Berkeley Twp. No activity noted; southern 9 miles 3 Ptojecaedvolm ctnng:' profiles calculated as the ge annual volume change
R O E s — iplk the di profiles.
! DmﬁomNcwktscyDcptofEnvummmImecuon,Dwm ‘ Hyp I replenish volame calculated utiliz ISRP Program to find the volume

of Engineering and Constraction, Spring, 1994. reqmodmemnddml”lbmchprofklfcotmwud&anﬁrSfoalmdmf.we
2 NA, data not available. clevation along slope of profile.

Table 6C. Shorelipe ct 1986 !m1 roflle In feet !
Profie Max, Mi Me: Standard  Net change

. an
ot
146 43743 39768 357.46 158.30 -0.68
n6 27057 2970 215.34 9631 -29.67
47 29187 255.00 275.04 1445 n19 .
147 51996 45982 48535 1862 -44.52
148 43182 39834 414,90 1015 1941
149 32351 255.00 293.64 26.73 10.79
150 4327 268.78 294.29 23.69 -53.88
151 21597 15296 182.60 2375 2332
152 37453 349.81 366.21 880 -1.58
153 31265 28170 303,08 1105 196
! Data summarized from table 2 of Profiles 146-153,
? The maximum, minimum and mean di from the ref marker, 19861992
based on anmal measmoments,
* Valnes are summarized from the valves Lited as "Net shoreline change, 1986-1992°
in table 2 of Profiles 146-153.
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Reach 8, Profile 153
1117 Ocean Avenue, Mantoloking Borough

Change in profile of sand surface, 1886 to 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profite lines constructed from 35-50 measursment points/profile,

VOLUME CHANGE (1. yds. Anear 1)

SHORELINE CHANGE (FEET)

APPR?;(J. Gygw szrngs fgcm :ﬂ; YEAR
. . (4]
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PERYEAR !
Yeoar Above Below mean  Annual
mean sea saa level total
level
1987 6.85 0.30 7.15
1988 -3.10 -10.43 -13.53
1989 -3.63 £0.73 -4.36
1990 3.96 0.88 4.84
1991 -13.91 «17.31 -31.22
1992 12.88 17.45 30.33
Approximate 6-yr. volume change -6.79
Mean annual volume change -1.13
Standard devlation 22.81
a7 | 88 s 90 9 @
SURVEY YEAR
Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Lo Yoar Date of Distance from Change from
survey reference marker ' 1986 shorsline ?
m{ ,,,T 1986 12112 310.69
1987 10/24 313.52 2.83
o] =2 1968 10/25 300.97 .72
ol - 3 1989 10/26 299.68 -11.01
1990 11/05 302.32 -8.37
s — - S 1991 11/07 281.70 -28.99
1386 SHORELINE T 8 1992 11/24 312,65 1.96
0 e Net shorsiine change, 1986-1992° 1.96
o] 4«% Mean annual distance from ref. mir., 1986-1992 ° 303.08
Standard deviation 11.05
1 Distance measured from reference marker to mean high tide.
Location of reference marker shown In Farrell (1993).
oo 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
% 13 : ) ; ] 2
BURVEY YEAR
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Reach 8, Profile 152
Public Beach Number 3, Brick Township

Change in profile of sand surface, 1986 to 1992
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Graph 1 Tablel

APPROX. GAIN OR 1LOSS OF SAND PER YEAR
{cu. yde. per linear foot of shomsting)

1 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
oo SHORELINE PER YEAR '
& Year Above Below mean  Annual
i mean sea sea level total
40 level
2 1987 0.73 -1.94 .21
g 497 1988 8.48 2.53 11.01
¢ EFY 1989 -11.52 0.24 11.76
1990 7.25 .68 6.57
w404 1991 -1.41 0.75 -2.16
§ 1992 214 283 4.97
g Approximate 6-yr. volume change 9.58
801 Mean annual volumae change 1.92
Standard deviation 8.81
4 . v . v Negative vaiue denotes loss of sand
&7 ) = %0 o ®
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol L Yoar Date of Distance from Change from
survay referonca marker ' 1986 shoreline 2
0] ;,.f 1986 12111 370.16
( 1987 10/24 349.81 -20.38
§™ ™8 1988 1107 374.53 437
& - § 1989 10/26 372.01 1.85
' 1990 11/08 361.63 -8.53
§ e . . 1991 123 ar2.77 2.61
§ g 1992 11724 362.58 -7.58
ey e Net shoreline change, 1986-1992 ° -7.58
§ ol | % Magan annual distance from ref. mkr., 1986-1992 ° 366.21
Standard devlation 8.80
- L 7 Distance measured from reference marker to mean high tide.
Location of referance marker shown in Farrell (1993),
ol r« 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.

SURVEY YEAR



VOLUME CHANGE (cu. yds.inear 1)

Reach 8, Profile 151
1st Street, Normandy Beach, Dover Township

Changs in profile of sand surface, 1987 to 1992

SHOREUNE CHANGE (FEET)
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APPROX. GAIN OR LOSS OF SAND PER YEAR '
(cu. yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ool SHORELINE PER YEAR ' §
Year Above Below msan  Annual
mean sea sea laval total
40 level
1987 -2.73 0.69 -2.04
0.96 1988 4.18 3.22 0.96
- 2.04 1989 -10.21 -13.65 -23.86
1990 6.77 9.88 16.65
40 1991 -10.36 ~12.36 -22.72
1992 6.12 5.95 12.07
Approximate 6-yr. volume change -18.94
80 Mean annual voiume change .16
Standard deviation 17.05
120 . - . , ! Negatlve value denotes loss of sand
a7 88 ) %0 [3 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Year Date of Distance from Change from
survey reference marker ' 1986 shoreline®
-mT 1986 12/11 201.91
1987 10/22 199.57 234
= = g 1988 11/07 215.97 14.06
o . 2 1989 10/27 158.93 -42.98
] 1990 11/06 170.04 31.87
[ S s T e - 1991 122 152.96 -48.55
1986 SHORELINE B g 1992 11/24 178.79 23.12
oo "3 Netshoreline change, 1986-1992 ° 2312
o .3 Mean annual distance from ref. mi., 1986-1992 182.60
Standard deviation 23.75
4 Distance od from ref marker to mean high tide.
Location of reference marker shown In Farrell (1593),
o 2 Minus sign Indicates migration landward.
- 3 Actual survey date to actual survey date.
* = = 3 12 3
SURVEY YEAR
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Reach 6, Profile 150
White Aveue, Lavallette Borough

Change in profile of sand suriace, 1987 to 1892
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Profile lines constructed from 35-50 measurement points/profile.
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Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER PER YEAR
{cu. yds. per linear foot of shor:
i APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR
< BCT Year Above Below mean Annual
mean sea sea level total
% «7 tevel
1987 5.44 NA 5.44
g 081 1988 8.82 0.92 9.74
o 061 838 1989 0.17 0.78 0.61
% 1374 08 1990 0.17 0.78 0.61
¥ 40+ 1891 -2.88 -10.88 -13.74
5 1992 3.52 -13.65 -10.13
§ Approximate 8-yr. volume changs -19.57
-804 Mean annual volume change -3.26
Standard devlation 8.40
120- ., . Nagative vaiue denotes loss of sand
[ 88 89 ) ] 52
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
—— . SHORELINE CHANGE IN FEET
L“ Year Date of Distance from _ Change lfrom
1 survey referenice marker ' 1986 shoreline *
o -mT 1986 1210 343.27
1587 10/22 268.78 -74.49
E 2] [= g 1988 11/07 282.87 £0.40
£ o 3 1989 10/27 293.07 -50.20
% ans 8 1990 11/06 28287 $0.40
2 1991 1122 298.76 -43.51
e s . S e g 1992 1123 289.39 -53.88
R e Net shorsline change, 1986-1992° -53.88
§ . - % Moan annual distance from ret. mia., 19861982 294.29
Standard devlation 23.69
o 4 Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrall (1983).
o = 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
& P = [’ P4 3 .
SURVEY YEAR



Reach 6, Profile 149

8th Avenue, Ortley Beach, Dover Township
Change in profile of sand surface, 1987 1o 1982
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Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per finear toot of shoreline)
2 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
oo SHORELINE PER YEAR
e Year Above Below mean  Annual
g mean sea sea level total
. 40+ fevel
L 1987 0.98 2.38 1.49
& 14 047 1988 4.0 -11.02 £.97
g ° e 1989  8.98 9.45 0.47
% : 1990 0.48 12,58 12,10
@ 40 1991 -2.61 -8.49 -11.10
3 _1992 7686 15.21 22.87
g Approximate 6-yr. volume change -5.43
401 Maan annual volume change £.91
Standard deviation 12.95
120 . 7 Nagative value denotes foss of sand
7 8 88 % 1 =
SURVEY YEAR
Graph2 Iabie2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o) - Yoar Date of Distance from Change from
survey reterence marker ! 1986 shoreline 2
3001 -mt 1986 12/10 312.72
1987 10/23 320.26 7.54
& ™ ™~ g 1988 11/07 293.69 19,03
£ - § 1989 10127 283.66 -29.06
1 1990 11/08 255.00 57.72
% o S — S 1991 12 266.63 -456.09
g TSRS SHORBLINE T e oo - g 1992 11123 323.51 10.79
1 e Net shoreiine change, 1986-1992 % 10.79
§@4 m% Maan annual distance from ref. mkr., 1986-1992°% 293.64
Standa viatlo 26.73
200

h Distance measured from reference marker to mean high tide.
Location of refersnce marker shown In Farreil {1993).
[ 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey dats.




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

Change in profile of sand surface, 1887 to 1992
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Profile lines constructed from 35-50 measurement points/profile.

Graph1l Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

1 APPROXIMATE GAIN OR LOSS OF SAND iN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR '
3 Year Above Below mean  Annual
g mean sea sea level total
; 404 lavel
> 1987 9.03 2.80 11.63
g 05 1988 0.05 0.45 0.50
1989 -5.30 -1.36 -6.66
% oYYy 1990 5.60 1.02 6.62
W 4 1981 0.97 «20.77 -19,80
g 1992 1.26 12.00 13.26
54 Approximate 6-yr. volume change 5.55
At Mean annual volume change 0.92
?jggggd deviation 12.54
120~ o % m = % Nagative value denotes loss of sand
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol leo Year Dats of Distance from Change from
survey reference marker '_1986 shoreline
2004 .mt 1986 12/10 431.92
1987 10/23 416.84 -15.08
E o] ad g 1988 11/16 42022 «11.7
£ |3 1989 1027 398.34 -33.58
3 1990 11/06 41337 -18.55
§ e o0 SHORELNE _ _ 1901 1122 41107 -20.85
e g 1992 1123 412.51 -18.41
o - Not shoreline change, 1986-1992 * -19.41
{ § Mean annual distance trom ref, mir., 1986-1992° 414.90
2004 200
Stan i, 10.15
- L T Distance measured from reference marker to mean high tide.
Location of reterance marker shown In Farrell (1993),
] Fco 2 minus sign indicates migration landward.
- 3 Actual survey dats 1o actual survey date.

'S
e

»
SURVEY YEAR
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Reach 6, Profile 147
6th Lane, Midway Beach, Berkeley Township

Change in profile of sand surface, 1987 10 1992
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Profile lines constructed from 35-50 measurement points/profile,

1000

Graph 1 JTablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
i26- APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o] SHORELINE PER YEAR !
e Yaear Above Below mean  Annual
3 mean sea sea level total
a0+ level
£ 1987 3.17 837 520
g 1988  5.64 6.70 12.34
% ¢ 38 an 1988  -15.74 5.79 -21.53
1990 12.35 1.85 14.20
g o] e 1991 024 0.84 0.60
3 1892 493 3.20 -1.73
g Approximats 6-yr. volume change -2.52
et Mean annual volume change ©0.42
Standard atlo 13.01
120 - . ! Negative valus denotas loss of sand
87 88 89 90 1 [
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Yoar Date ot Distance from Change from
w] survey reference marker ' 1986 shoreline *
204 m? 1986 1210 519.96
1987 10/23 480.74 «39.22
5 o] e g 1988 11116 495,05 ~24.91
£ ] 2 1989 10027 459.82 60.14
3 1950 118 485.20 34.76
% R SHORENE 1991 11722 48123 38,73
3 Tt T S —— e m—— -——— - g 1982 1111 475.44 -44.52
ood Lo Net shorsline change, 1986-1992 3 -44.52
g m% Mean annual distance from ref. mkr., 1986-1992 > 485.35
= Standard deviation 18.62
o] L Distance measured from reference marker to mean high tide.
| Location of reference marker shown In Farrell (1993).
o] - 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
o 2 3 % ) %
SURVEY YEAR



Reach 8, 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
Profile lines constructed from 35-50 measurement points/profile.
Graph1 Tabled

APPRAOX. GAIN OR LOSS OF SAND PER YEAR
{cu. yde. per linear foct of shorsline)

20 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o] SHORELINE PER YEAR '
) Yoar Above Beolowmsan  Annual
3 meansea  sealevel total
404 lovel
13 1987 7.27 125 8.52
3 1988 -4.01 -6.31 -10.32
g 1989 3.45 517 8.62
- 1990 329 0.35 3.54
9 0 1991 -5.70 -3.96 -9.66
3 1992 8.04 4.21 12,25
2 a)J Approximate 6-yr. volume changs 13.08
Mean annual volume change 2.18
Standard deviation 10.41
420 o = ™ YE% 5 = Negative value denotes loss of sand
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Lo Year Date of Distancs from Changs from
survey refsrence marker ' 1986 shoreline ?
o] -m? 1986 12/22 269.68
1887 10/23 275.32 5.64
5 ™1 = g 1888 1109 258.34 -10.34
£ o 2 1969 10/25 285.38 15.70
# 1990 11718 288.66 18.98
§ 4 —r PES i 2, - ==k 1991 11/20 255.00 -14.68
¥ 1986 SHORELINE g 1992 um 291,87 2219
= [ Net shoreline change, 1986-1952 3 22.19
§ o w% Msan annual distance from ref. mir., 19861992 ° 275.04
Standard deviation 14.45
. L Distance measured from refersnce marker to mean high tide.
Location of reterance marker shown In Farrell (1983).
- e 2 Minus sign Indicates migration landward.
* Actual survey date to actual survey date.
% 12 3 13
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Change in profile of sand surface, 1987 1o 18962

Reach 6, Profile 246
Middle Site, Island Beach State Park, Berkeley Townghi iD
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Profile lines constructed from 35-50 measurement paints/profile,

SHORELINE CHANGE (FEET)
_$

Jable 1
APPH(?X yes‘gv ,S,R |LOSS OF SAND PE PEF; YEAR
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR '
) Yoar Above Below mean  Annual
mean sea soa level total
g 401 lovel
@ 1987 4.55 0.7 4.38
g 1988 0.54 8.15 8.69
1989 ~15.93 -6.54 -22.47
§ 1950 NA NA
g | 1991  NA NA
5 1992 3.45 13.99 17.44
§ Approximate 6-yr. volume change 8.04
-804 Mean annual volume change 2.0
Standai viath 17.20
120 v - 1 Nagative value denotes loss of sand
87 88 [ ) [ [
SURVEY YEAR
Table2
SHORELINE CHANGE IN FEET ORELI HA
Yoar Date of Distance from Change 1rom
] I survey refarence marker ' 1986 shoreline ?
20 .,,,T 1986 1272 270.57
1987 10/23 260.05 -10.52
o e g 1988 11/08 266.25 -4.32
I 1989 10/25 243.44 2713
- § 1990 1118 NA NA
1991 11/20 229.70 -40.87
196 SHORELNE SR LY = 1992 1111 240.90 -29.67
00 e Net shoreline change, 1986-1992 ° -29.67
Maan annual distance from ref. mir., 1986-1992 ° 215.84
e i Standard deviation 96.31
o] s ! Distance measured from reference marker to mean high tide.
Location of reference marker shown In Farrell (1993).
= oo  Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
% T % '3 2 z
SURVEY YEAR




Reach 6, Profile 146
South Site, Island Beach State Park, Berkeley Township

Change in profile of sand surface, 1987 10 1982
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.
Graph1 Iablel

APPROX. GAIN OR 1L.OSS OF SAND PER YEAR
{cu. yds. per linear foat of shoredine)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
. SHORELINE PER YEAR '
P = Year Above Below mean  Annual
= mean sea sea level total
E lovel
2 1987 1.54 7.13 8.67
564 6.64 -
§ o s et et e um  am oo
1990 $.49 NA 9.49
g ] 1991 14.21 157 6.64
3 1992 -5.54 -32.32 -38.86
8 Approximate 6-yr. volume change -23.66
807 Mean annual volume changs -3.94
Standard deviation 18.10
120 . . . - ! Negative vaiue denotes loss of sand
8’7 88 &9 90 ot 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol - Year Date of Distance from Change from
r survey reforance marker ' 1986 shoreline 2
,,,,T 1986 NA NA NA
] 1987 10123 398.36
@ "7 [= g 1988 11/09 422.05 23.69
£ 1989 10725 427.68 20.32
=l _ e § 1990 11/18 419,02 20.66
pmizm 22T et T 1991 11720 437.43 39.07
g 7885 SHORELINE g 1992 11413 397.68 0.68
g ™ el Net shoreline change, 1986-1982 .68
2. _mg Mean annual distance from ref, mkr., 1966-1992° 357.46
Standard deviation 158.30
e Distance measured from referance marker 1o mean high tide.
Location of reference marker shown in Farrell (1993).
o oo 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.




Figure 9. Map of Reach 7, Barnegat Inlet to Bsach 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 Island), Geean County

Table 7A. Profile stations - Barnegat Iniet to Beach Haven iniet (Long Besch Istand), Geenn Table 7D, Wmﬁauavdmmlmmwwdmhmbk
County

- mmw
RN -+ W ) . . Profie  High Low  Memvolume Standard  Netchange *
h Longitude Latitude Ekvmzm Site description 3 change® . deviation®
file (ft)
ey 135 U -1566 021 9.57 127
145 TAD64EW 3944238 1562 26 St, Bamegat Light Borough :3.‘,5 1;}; f;f; f;; 'gg '3;‘3
144 7407 30W 39431 SN 21.09  Labaia 5t, Long Beach Twp. 38 558 14.51 S~55 3 '3
143 TA0BOTW 394202N 1871  E.73rd St, Harvey Cedars Barough ! . . 62 3328
142 740840W 394112N 1117 Greystone Ave., Harvey Coders 139 1541 -33.06 -3.93 1742 -23.58
Borou, Mo 1479 1599 1.04 135 621
141 741026W 393855N 2121 8thSt, Ship Bottom Borough H1 1004 6624 -10.31 0% 6157
140 T41105W 393805N 1774 32nd St, Loug Beach Twp. ¥ 78 4954 5.1 2948 30,64
13% T41210W 393632N 18.92  Mamachusetts Ave,, Long Beach Twp. 143 126 .33.37 393 13.76 47.55
138 T41305W 393514N 16.50 Ooi:;&ve., ;nflr()ld Whaling Rd., 144 1081 17743 25.08 5095 150,54
# Beach Twp. >
197 J4I355W  39340IN 19.14  Taylor Ave., Beach Haven Borough 145 113 193 22 118 1280,
136 741430W 393NN 1519 Dolphin Ave. and Atlantic Ave. Beach ! Date smvimarized from tble 1 of Profiles 155-145,
ven Borough *  Mean annual volume change, 1986-1992, standard deviation, and approximate

Mwwwm_ G-year volume change from table 1 of Profiles 135-145.
* In degrocs, minntes, seconds.
*  Elevation of reference marker i in feet abowe or below sea level, NGYD (National Geodetic

Vertical Datum of 1929).

2 Location of beach profile survey stati imated from U.S. Gedogical Survey 7.5minme
topograptic quadrangle maps. Table 7E. Projected volutite change and hiypothetical replenishment volume for intervais
between orofiles in cubic yards |
Profile station Distance Average anomal Projeced Hypothetical
ucrval between profiles  volume change  volume change replenishment
{linear fL) {cu. yds. p?‘ betwoen pm?es volume .
o~ Replenishment ~
Municipality Daie Activity Volume Length of 135136 5,000 -2.98 ~14,900 1,490
of sand shoreline 136137 5,200 -3.77 -19.604 2,619
(cn.yds) Cineas £.) 137-138 8300 -3.46 28718 5,033
Eatire Reach 1993 Send dupo reconstruction atmany 75,000 10,000 138-139 8,500 474 42,186 4849
¢ locaticns following | 297 storm. 135-140 10900 a4 15,696 4356
Soq.'n sand trucked i from 140-141 6,100 4.63 -28243 2,835
B Lige 1991 Ma:dm iged 141142 17,000 a7 -131,070 10,925
amegat L Souttiern 3ty redesigned 1 142-143 5,700 -6.52 37,164 3823
Boroagh parallel northem jetty. 143144 8,100 -16.51 133731 4374
1992 Portion of dredged samd from 75,000 NA 144-145 8700 11 991 475
Long Beach T 992 Porction o?t;en:?eghoedfm 175,000 NA L 2
ong Beach Twp. 1 . sand from / ! Projected values ouly, The calculated values listod here in the three righthand columns are
(Section 1) Bmgnlnletphoedmbewh. based on the mztﬁ:epmﬂccmdmomexmd&omeachptoﬁkwdnmdway
H'Btym%r" No activity noted. , pomt between and that there are no engine
. Awngeof!hcmcanmdvolmnechngevﬂnu&anTablelofﬂx2pmﬂesmtx
Long Beach Twp. No activity noted. lefthand column. This value is listed for shoreline intervals betwoen profiles on the
A | S
Shi B“y . N:m : Pmpcedvolmchangv profiles calculated as the average armual volime change
rough N F y .
o Hypodn ¢ olume calcalated util ISRP Program to find the volume
Long Beach Twp- No activity nowed. B v et 1993 beach profie | foct s fomm e 3.1t asd surfce
Beach Haven No activity 2 cievarion along stope of profile.
Borough
Long Beach Twp. Southern 1.6 miles are o natersl
__{Section4) area.
! Data from New Jersey Dept. of Eavi ! Proection, Division of Engincering and
Conatruction, Spring, 1994,
? NA, data not available.
93§-19" !
Profile Max, Min, Mean Standard  Net change
e
135 417.92 33033 36636 3123 20.62
136 29532 207.59 25261 30.03 -87.73
137 4241 302.23 319.72 14,61 -24.5
138 31543 272.03 295.58 1597 -39.71
139 262,78 17997 22075 2940 -27.14
140 37636 33436 35168 1556 -19.64
141 29881 23939 280,75 2080 -50.74
142 51356 42711 456.60 219 -31.51
143 234.33 154,03 20178 1621 ~30.66
144 23735 22087 23188 579 -0.09

143 44118 36352 42035 1335 .. 2641
. Dama summarized from tible 2 of Profiles 135-145.

1 The maxi di from the refk marker, 1986-1992
buedonamulwm
* Values are summarized from the valoes listed as "Net shorciine change, 1986-1992"

m 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 10 1992

ac 3 3 | 3 1] 3 | Ll 1 ¥
g = -
i1}
—d
3 /
2 7~
2 e
< 10 .
]
pd
<
=
S
W
@ SEA LEVEL
= 0 —
[33]
[¥3}
(23
z
Q
k.
&
o -1oF -
20 1 [ 1 1 1 1 b L 1
0 100 200 300 400 500 600 700 800 900 1000

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

VOLUME CHANGE (cu. ydsAinear ft)

SHORELINE CHANGE {FEET)

Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shorsline)
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ol SHORELINE PER YEAR '
Yoar Above Belowmean  Annual
mean sea saa level total
404 level
1987 17.73 -0.53 17.20
1988 24 4.72 -2.31
& T ] 1989 9.72 1.77 -7.95
1990 6.07 «12.72 £.565
o] 1991 .34 237 -3.97
1992 6.52 10.85 17.37
Approximate 6-yr. volume change 13.69
501 Mean annual volume change 2.28
Standard devlation 11.79
1 Negative valus denotes loss of sand
87 88 8 90 ot )
SURVEY YEAR
Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
] Lo Yoar Date of Distance from Change from
survey reference marker ' 1986 shoreline 2
-amT 1986 11/26 422,69
1987 10/26 423.24 0.55
it =g 1968 11/08 42217 0.52
- Lo s 1989 11/01 413.25 9.4
‘ 1990 1112 426.20 3.51
# e et e 1991 11/2% 441,18 18.48
1986 SHORELING - g 1882 11/20 396,52 2617
= o Net shorsline change, 1986-1992 ° 26.17
] W% Mazn annual distance from ref, mir., 19861982 ° 42075
$Standard deviation 1355
! ' Distance ed from ret 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.
% 12 % 4 % P z
SURVEY YEAR



o Reach 7, Profile 144 ,
Labaia Street, Long Beach Township

Change in profile of sand surface, 1986 1o 1992
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 maasurement points/profite.

Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foct of shorefine)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '

) ﬂ Year Above Bolow mean  Annual
¥ mean sea sea lovel total
5, 404 level
- 1987 2.99 0.79 220
S 1081 1988 257 <130.00 127.43
g ° — =55 1989 210 4.45 $.35
% 1990 1.99 8.82 10.81
0] 1991 -8.42 022 -8.54
E 1992 256 1417 -16.73
3 Approximate 6-yr. volume change  -150.54
801 Maan annual volume change -25.09
Standard dsviation 50.95
120 = 1 Negative value denctes loss of sand
Graph2 Table2
SHOREUNE CHANGE IN FEET
SH ANGE |
L_ Yoar Dateof Distance from  Change from
“ survey reference marker * 1986 shorsiine
204 -uT 1986 11/25 237.35
Lm 1987 10/26 229.75 -7.60
E a1 § 1988 11708 230.34 “1.01
s Lo § 1989 11/01 22&:; -1 ﬁ.ﬁ
1990 11/12 231, 5.
% O e — 1991 1121 23564 471
g g 1992 11/20 237.26 -0.09
@ - Net shorsline change, 1986-1992 ° .08
g ,m% Maan annual distance from ref. mkr., 1986-1992 % 231.88
Standard deviation 579
0] ' Distance measured from reference marker to maan high tide.
Location of referance marker shown in Farrell (1993).
- it 2 Minus sign indicates migration landward.
% Actual survay date to actual survey date.
4 ¥ 4 3 5 R
SURVEY YEAR



Reach 7, Profile 143
East 73rd Street, Harvey Cedars Borough

Change in profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement points/profile.
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Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. o, per linear foct of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND it
CUBIC YARDS PER LINEAR FOOT OF
w0 SHORELINE PER YEAR '
< Year Above Below mean  Annual
i mean sea sea level total
404 level
13 1987 279 -3.29 -0.50
k) 1988 5.37 -4.33 .70
° Y] 1989 5.25 0.80 £.05
1990 3.99 327 7.26
0] Y 1991 £.52 3.33 .19
4 1992 184 9153 3337
Q Approximate &-yr. voluma change -47.55
80 Mean annual volume change -7.93
deviati 13.76
120- . . . . Negative value denotes loss of sand
87 a8 89 90 ot 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE N FEET
ol oo Year Date of Distance from Change from
survey reference marker ' 1986 shoreline *_
- ,ﬂf 1986 1128 23433
1987 10/26 225.98 -8.35
5 = = g 1988 11/08 194,03 -40.30
i~ 1989 11/01 194.56 39.77
e " § 1990 1112 206.74 -27.59
W6 SHORELNE 1991 121 195,15 -39.18
y | T e o THmme— oo e & 1992 11/20 203,67 -30.66
z e Net shoreline change, 1986-1992 > -30.66
g o Mean annual distance from ref, mkr., 1986-1992 3 207.78
r"’ Standard deviation 16.21
- 4 ! Distance maasured from reference marker to mean high tide.
| Locatlon of reference marker shown in Farrall (1993),
ol hao 2 Minus sign Indicates migration Jandward.
3 Actual survey date to actual survey date.
2 - 3 ®© P =
SURVEY YEAR




Reach 7, Profile 142
Greystone Avenue, Harvey Cedars Borough

Change in profile of sand surface, 1986 10 1962

20 Y Y T T T T T T

10
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.
Graph1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yde. per linear foot of shoveling)

! APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
80 SHORELINE PER YEAR '
) Year Above  Belowmean  Annual
g mean sea soa leval total
2 lovel
i. 1987 1239 1.15 13.54
3 1988 -1.28 2,14 3.42
% ™ 1989  16.14 11.69 27.83
1990 -13.63 -16.48 -30.11
W 40+ 1991 2.32 13.78 11.46
] 1992  -11.05 38,89 -49.94
g Approximate 6-yr. veiume change ~30.64
Rt Mean annual volume change -5.11
Standard daviation 29.48
R v v v Negative vaiue denotes loss of sand
&7 [ % %0 o %2
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o Yoar Date of Distance from Changse from
“l _survey __reference marker | 1986 shoreline ®
wl H 1986 1725 62.77
1987 10/02 441,72 -21.05
g™ F” g 1988 1108 42711 -35.66
& | e ; 1989 1101 465.18 3,;1
- 1990 1112 454.99 -1.78
% e i 1991 11721 513.56 50.79
2 - g 1992 1113 430.86 31,91
=) e Net shoreline change, 1966-1992 ° -31.91
ol - % Msan annual distance from ref. mkr., 1986-1992 ° 456.60
Standard deviation 29.19
w00 4 Distance measured from reference marker to mean high tide.
Location of reterence marker shown In Farrell (1993).
- - 2 Minus sign Indicates migration landward.
1. 3 Actual survey date to actual survey date,
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Reach 7, Profile 141
8th Street, Ship Bottom Borough

Change in profile of sand surface, 1986 to 1982
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profila.

900
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Graph1 Tablel
A 78, ot o ook f chovaig
{cu. yds. x
1 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
2 j Year Above Below mean  Annual
g mean sea sea level total
& 40 lovel
4 1987 -2.84 232 5.16
3 4 o0 1988 -1.13 2.57 1.44
§’ 1989 0,01 0.00 -0.01
% 1990 -1.94 0.00 -1.94
g o 1991 6.63 an 10.04
= 1992  -15.56 -50.68 £6.24
g v Approximats 6-yr. voluma change £1.87
-804 Msan annual volume change -10.31
Standard deviation 27.87
120 , Megative value denotes loss of sand
a7 88 89 90 o %
SURVEY YEAR
Graph?2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE |N FEET
o] Leo Yoar Date of Distance from Change from
—_____ survey refersnce marker' 1986 shoreline?_
o .,,.,T 1986 11125 290.13
1987 10/02 298.81 8.68
§ 20 Sl g 1988 11/08 297.12 5.99
e | - § 1989 11/02 275.09 -15.04
% 1990 1119 273.29 16.84
e s 0 = o0 S— a— - 1991 1 291.44 1.31
b 1966 SHORELINE ‘ - g 1992 1113 239.39 50.74
R % Net shoreline change, 1986-1992° 50.74
g w% Moan annual distance from ref. mir., 1986-1992 3 280.75
Standard deviation 20.80
- 4 Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farreil (1393).
0t [+ 2 Minus sign indicates migration landward.
3 Actual survey dats to actual survey date.
K SURVEY YEAR " =




Reach 7, Profile 140
32nd Street, Long Beach Township

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

Graph1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
126 APPROXIMATE GAIN OR L.OSS OF SAND IN
CUBIC YARDS PER LINEAR FOQOT OF
0 SHORELINE PER YEAR *
2 Year Above Balow mean  Annual
E meansea  sealevel total
L leval
L 1987 1.63 072 0.91
3 091 1988  -10.85 5.14 -15.99
g 1989 7.03 342 10.45
3 ‘J 1990 411 3.26 237
e 1991 4.55 1.13 3.42
5 1992 298 11.81 14.79
Q Approximate 6-yr. volume change 6.21
801 Msan annual volume change 1.04
$landard deviation 135
120 . . Nsgative value denotes loss of sand
87 F7) % % Y 02
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
« Yoar Date of Distance from Changa from
“ survey reference marker ' 1986 shorafine ?
- Lam? 1986 11126 376.36
| 1987 10/02 365.64 -10.72
g™ =g 1988 12/07 334.46 -41.90
£ | § 1989 1101 350.69 -25.67
1890 11/19 337.61 -38.75
g RN I 1991 121 340.30 -36.06
- T B g 1992 1313 356.72 -19.64
! F1e H Nat shoreiine change, 1986-1992 ° -19.64
o | w3  Meanannual distance from ref. mkr., 1986-1992 351.68
Standard deviation 15.56
- 4 ¥ Distance measured from refersnce marker to mean high tide.
Locatlon of refarence marker sh in Farrell (1993).
o 2 Minus sign Indicates migration landward.
T 3 Actual survey date to actual survey date.
) 7 h % ) ) Z had
SURVEY YEAR



Reach 7, Profile

139

Massachusetts Avenue, Long Beach Township
Change in profile of sand surface, 1987 to 1992
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Graph 1 Tablel
APPROX GAIN OR LOSS OF SAND PER YEAR
(cu. yde. per linear foot of shoreline) .
120 APPROXIMATE GAIN OR LOSS OF SAND IN §
CUBIC YARDS PER LINEAR FOOT OF :
" SHORELINE PER YEAR ' .
z Year Above Below mean  Annual
§ mean sea sea lovel total
& 4 lovel
-3 1987  -11.78 -0.49 -12.27
3 1988 17.69 -2.28 15.41
o 1989 577 0.00 $.77
1990 amn 0.00 m
w 0] 1991 «18.35 -14.71 <33.06
é 1992 9,46 -0.06 9.40 ;
g Approximate 6-yr. volume change -23.58
801 Mean annual volume change 3.93
Standard deviation 17.42
120 - Negative value denotes loss of sand |
a7 a8 [ 90 o1 % J
SURVEY YEAR
Graph2 Table 2
SHORELINE GHANGE IN FEET
SHORELINE CHANGE IN FEET
oo Date of Distance from Change from
survey reference marker ' 1986 shoreline
L.,,T 1986 11/26 237.66
1987 10/26 198.01 -39.65
§ 'mg 1988 1207 262.78 25.12
& | e 3 1989 11/02 208.90 -28.76
1920 1119 247,38 3.73
% Hioabutiinda N 1991 1119 179.97 57.69
r et ™ s 1992 1113 210.52 -27.14
: . Net shoreline change, 1986-1992 % 27.14
- Mean annual distance from ref. mir., 1986-1992 % 220.75
gandard deviation 29,40
4 Distance measured from reference marker to mean high tide.
Locatlon of reference marker shown In Farrell (1993).
“e 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
z P2 ; % % ] T
SURVEY YEAR




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 points/profile.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foat of shorelina)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FQOT OF
ol SHORELINE PER YEAR '
e Yeoar Above Belowmean  Annual
5 mean sea saa lavel total
2 40 , lavel
1 1987 1210 2.41 14.51
3 R 1988 3.84 2.14 5.98
% T — 1988 - 0.65 -1.60 2.25
Ky X 1980 0.88 -1.59 -2.47
w40 1991 -4.98 213 <T.11
5 1992 -4.24 8.68 -12.92
g Approximate 6-yr. volume changs -33.28
-8 Mean annual volume change -5.55
Standard devlation 7.62
120 . . r r . J Negative vaiue denotes loss of sand
&7 a8 80 %0 o1 [
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
& SHORELINECHANGEINFEET
ol oo Yoar Date of Distance from Change from
survey refersnce marker ' 1986 shoreline?
] ..,,T 1986 11/26 311.74
1987 10/0% 28517 -26.57
5 = el g 1988 12/07 297.57 -14.17
£ o 2 1569 11/01 315,43 3.69
% o ) 1990 115 303.54 2.20
N — ,_-_j _ oReLs hudl -t e —— — 1991 11/19 283.56 -28.18
g """" = g 1992 1112 272.93 -39.71
b ™%  Notshoreline change, 1986-1992 3 39.71
g | =3 Mean annual distance from rel. i, 1986-1992° 295.58
gmmﬂm 15.87
o] 4 Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
- e ? Minus sign indicates migration Jandward.
* Actual survey date to actual survey date.
% & * * % ) z
SURVEY YEAR



Reach 7, Profile 137
Taylor Avenue, Beach Haven Borough

Change in profile of sand surface, 1986 to 1992
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Graphi Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LLOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR*
ey & Year Above  Below mean  Annual
2 moan sea sea levael total
50 lovel
g 1987 6.09 0.82 527
3 305 1968 9.10 143 10.53
3 1989 -4.75 £.34 5.09
% 1990 -1.71 5.17 .88
40 1992 0.49 2.58 3.05
g 1991 1.54 -16.63 15,09
§ Approximate 6-yr. voiuma change -8.21
-801 Mean annual volume change -1.37
igandard deviation 9.36
120 , Nagative vaiue denotes loss of sand
a7 88 ) 90 o1 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHO INE CHANGE IN FEET
oo Year Date of Distance from Change from
“1 survey reforence marker ' 1986 shoreline ?
" ,,,,T 1986 12/05 331.38
1987 10/01 312.80 -18.58
E g fiad g 1988 1207 34241 11.03
s -z 1989 11/02 328.46 -2.92
g 3 1890 1158 302.23 2015
E 0 TRl U S 1991 119 313.88 17.50
T g 1992 11/12 306.88 -24.50
o1 e Net shoreline change, 1986-1992 * -24.50
ol | § Mean annual distance from ref. mkr., 1986-1992 ° 319.72
Standard deviation 14.61
0 F Distance measured from reference marker to mean high tide.
Location of reference marker shown In Farrell (1993).
o] rm 2 Minus sign Indicates migration landward.
N 3 Actual survey date o actual survey date,
% 13 1 ) % % T
SURVEY YEAR
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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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Graph 1 JTablel

APPROX GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foct of shoreline)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR '
e Year Above Below mean  Annual
X mean sea soa level total
é 40+ level
-4 1987 7.7 -1.58 5.79
3 Y 1988 49 0.87 4.04
g ° BT 1989 470 4.49 9.19
% e 1990 1.50 3.02 4.52
@ 0 1991 -8.70 -12.87 -21.57
3 1992 1.81 -14.34 -12.53
g aoj Approximate 6-yr. volume change -37.02
- Maan annual volume changs 4.7
Standard deviation 10.47
120 . - . v Nagative value denotes loss of sand
57 88 89 %0 ot ©
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o] | o Yeoar Date of Distance from Change from
survey raference marker ' 1986 shoreline *
o }..,f 1986 12/05 295.32
1987 10/01 271.67 -23.65
§ 1 =g 1968 12/06 27291 22.41
3 1m0 s 25299 423
1990 balal 42,
% S SORELNE 1991 118 227.37 67.95
w | T e — — g 1992 1112 207.59 87.73
3 T Nat shorsiine change, 1986-1992 8773
g | w% Mean annual distance from ref. mkr., 1986-1992 ° 252561
Standard deviation 30.03
o] ' Distance measured from reference marker to mean high tide.
Location of reference marker shown In Farrell (1993).
b P40 2 Minus sign Indicates migration landward.
) . - 3 Actual survey date to actual survey date.
* E SURVEYYEAR i *
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Reach 7, Profile 135 ‘
Webster Avenue, Long Beach Township

Change in profile of sand surface, 1986 to 1992
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Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ol SHORELINE PER YEAR '
z Year Above Below mean  Annual
‘J mean sea sea level total
i lovel
14 1887 -0.19 NA £0.19
B o 221 1988  11.03 NA 11.03
g 056 .56 ‘ 1989 4.07 -4.63 -0.56
15.66 1990 429 £.85 -2.56
5 1991 -13.12 2.54 -15.66
- _1992 651 270 9.21
§ Approximate 6-yr. volume change 1.27
S Mean annual volume change 0.21
Standard deviation 9.57
120 - - Negative value denotes loss of sand
87 a8 89 90 3] 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE [N FEET
.J leo Year Date of Distance from Change from
survey reference marker ' 1986 shoreline %
100 bao T 1966 10721 347.59
1987 10/01 330.33 -17.56
g oot = g 1988 12/08 417.92 70.03
e o § 1989 11/03 382.87 34.98
% e ' 1990 115 384.78 36.89
e ey 1991 11/19 335,70 -12.18
E 1366 SHORELINE N 1992 1112 368.51 2062
” Net shoreline change, 1986-1992 % 20.62
gm % Mean annuat distance from ref. mkr., 1986-1992 % 366.86
r‘ Standard deviation 31.23
bt [ ‘ ' Distance measured from reference marker to mean high tide.
ol Lo Location of reference marker shown In Farrell (1993).
2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.

" @ &
SURVEY YEAR
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Figure 10. Map of Reach 8, Little Egg Inlet to Absecon iniet, showing municipalitiss, profile locations,
and calculated voiume change betwesn profiles

o
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Reach § - Littde Egg Inlet to Absecon Injet (Pullen Island and Brigantine Island), Atlantic County

Table $A. Profile stations - Lintle £2g Iniet 0 Absecon Inlet { Pullen Island and Brigantine

Beach  Loungitude | Latitade | Elevation  Sme description 3

profile (ny?
AR,
134 T4H0ITW 39252TN 10 (est)* Groen Acres Tract, Brgantine City
133 742134W 392432N 1889  N.4th St, Brigantwe City
132 742218W 392356N 982  $.15th St Brigantine City

131 HBTW 392311 1667 3. 43 St. Brizagtioe Ci

! In degrees, mimmics, scconds.

*  Elevation of reference marker is in feet sbows or below sea level, NGVD (National Geodetic
Vertical Datum of 1929),

3 Location of beach profile sirvey stalh 5 d from U.5. Geological Survey 7.5

Table 88, §¢nh replenishment and construction activities,

1985-1992
Munkiog Daie —
Galloway Twp. Natural area with very active
sceretion and erosion taking place.
No activity nowed.
Brigantine City Northern 2 miles of Bri
Istand aze part of natural arca. No
- i
! DanﬁvmxcwkxwyDcpt. of Environmental Protection, Division
i Spring, 1994, .

2 NA,daunotwnﬂch

Profile Max. M: Mean S

. tandard  Net change
deviation
131 114751 993.13 1092.60 5449 146.21
132 32070 21530 245.18 3873 -51.75
133 45591 2990 367.43 6224  -156.01

~134 40424 = 21368 22925 16642 -190.56
Data summarized from table 2 of Profiles 131-134,

The max muam, mirmom and mocan distances from the reference marker,
1986-1992 based on annual measurements,

? Values are summarized from the values lisied as "Net shoreline change,
1986-1992° in table 2 of Profiles 131-134,

0o

95

Table 8D. Approximate voiume change, 1986-1992 by profile in cubic

yards per linear foot of shoreline -

Profie  High Low  Mean vohmez Sundntdz Net change
: evisti

131 3115 -4 1148 1958 68.89
i32 16.18 -17.35 -1.42 14.57 -8.4%
133 365 -36.13 -10.86 17.64 -65.17
124 1132 2012 212.33 2983 15,15

! Dats smmmarized from table 1 of Profiles 131-134,
? Mean anual volume change, 1986-1992, standard deviation, and
approximate 6-year volume change from table 1 of Profiles 131-134.

Table 8E. Projected volume change and hypothetical replenishment volme for intervale
between profiies in cuble yards

Profile station Distance Avcrage anmal Projecied Hypothetical
mxrval between profiles  volume change  volume change :e}:knxshm
(incar L) {cu. yds. per  between profiles
liear £)° ey, yds)® (ﬂ__ysh,)
131132 7,000 5.03 35,210 4748
132133 5,200 -6.14 -31,928 3,406
PR XS ¥ ] 100 -iLEe 81,865 312
! Projected values caly, The calculated values listed bere in the three righthand columns are
buedonlbe mam:pmﬂccmdmoosex:ndﬁvmeachproﬁlemﬂn midway
and that there are no engine them.

2 Awngeofhmnmﬂvo&mchngevam&cm'ra&cloftbc2profiesmmc
lefthand column. This vatuc is lisied for shoreline intervals between profiles on the
accompantying reach map.

K hojgcgdv;iu::ghnge‘ ptoﬁhﬁ fculated as the g¢ armual volume change

P

* Hypothetical replenish ume calculated utiizing the [SRP Program w find the volume
wquzmdmcm:ﬂdt1992beuhprofielfoamwardﬁ'0mﬂ15~fodhniswfm
clevation along slope of profile.




Reach 8, Profile 134
Green Acres Tract, Brigantine City

Change in profile of sand surface, 1986 to 1992

»
SURVEY YEAR
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Graph1l Tablel
APPROX. GAIN OR 1.0SS OF SAND PER YEAR
{cu. yois. per linear toot of shoreline)
120
APPROXIMATE GAIN OR LOSS OF SAND IN
a0 CUBIC YARDS PER LINEAR FOOT OF
= SHORELINE PER YEAR
2 Year Above Baelow mean  Annual
& 40+ mean sea 5602 level total
g lavel
2 o 1988 9.38 1.94 11.32
T 1989 -17.53 0.00 -17.53
1990 577 0.59 5.18
g o 1891 -1.61 239 -4.00
e 1992 -35.82 -34.30 -70.12
g ¥ Approximate 6-yr. volume change -75.15
-804 701 Msan annual volume change -12.53
Standard davlation 29.85
120 Negative value denotes loss of sand
87 88 89 20 91 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
) - SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
o] hoo survey refersnce marker ' 1986 shoreline 2
1988 09/29 404.24
g™ & 1989 10/23 320.83 -83.41
& | e § 1990 1022 320.85 -83.39
1891 10/18 345.14 -58.1
NA 1988 SHORELINE
§ T 1992 .. 11/06 213.68 ~190.56
H AU — - g Net shoreline change, 1986-1992 ° -180.56
@ "™ e Mean annual distance from ref, mkr., 1986-1992 % 229.25
; ol A N‘é Standard deviation 166.42
Distance measured from reference marker to mean high tide.
001 I ‘ Location of reference marker shown in Farrell (1993).
o | 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.




Reach 8, Profile 133
North 4th Street, Brigantine City

Change in profile of sand surface, 1986 to 1992
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Profite lines constructed from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{ou. vds pet lnea foik of shoreiine)

1 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
el it Yoar Above Below mean  Annual
4 mean sea sea level total
E e level
4 1987 0.86 212 2.98
g 298 291 368 1988 -14.46 <1438 -28.85
¢ 1969 1.96 095 291
% 1990 523 -1.58 3.65
40+ 2885 1991 -4,78 -4.35 9.73
E 1992 -22.78 -13.38 -36.13
2 Approximate 6-yr. volume change -65.17
-80- Mean annual voiume change -10.86
Standard deviation 17.64
20 , . . . . Negative value denotes loss of sand
87 88 89 90 o1 sz
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHi CHA IN T
o Lo Year Date of Distance from _ Change from
survey reference marker ' 1986 shorsline
ol .,,T 1986 10/21 455.91
1987 10/03 454.29 -1.62
§ = fiad g 1968 09/29 355.18 -100.73
£ o oo ; 1989 10/23 344.04 -111.87
1950 10/22 333.40 -122.51
% e Shonane 1991 10118 329.26 -126.65
% T g 1992 11/08 299.90 -156,01
e Ia ——————- S e o Net shorsline change, 1986-1992° -156.01
§ - T Né Mean annual distance from ref. mir., 1986-1962 3 367.43
Standard devlation §2.24
2007 3 7" Distance measured from refersnce marker to mean high tide.
Location of reference marker shown in Farrell (1993).
] oo % Minus sign indicates migration landward,
3 Actual survey date to actual survey date.
» 3 suR VE"‘( VEAR '3 )
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Reach 8, Profile 132
South 15th Street, Brigantine City

Change in protile of sand surface, 1987 1o 1992
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Profile lines constructed from 35-50 measurement poirts/profile.
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Graph1 Iablel
APPROX GAIN OR LOSS OF SAND PER YEAR
{tu. yoes. per linear foot of shoredine)
120 APPROXIMATE GAIN OR LLOSS OF SAND IN
CUBIC YARDS PER LINEAR FQOT OF
sl SHORELINE PER YEAR '
3 Yoar Above Below mean  Annual
g mean sea sea level total
40 level
14 1887  -15.24 NA 1524
g 1988 414 6.64 10.78
g ° 1989  -10.71 .64 -17.35
% 1990 6.82 9.36 16.18
40+ 1991 -0.70 -8.63 -10.33
g 1992 1.50 5.97 7.47
§ Approximate 6-yr. volume change -8.49
B0 Mean annual volume change -1.42
Standard devlation 14.57
120 , . Negative value denotes loss of sand
a7 88 8 o o1 92
SURVEY YEAR
Graph2 Tahle2
SHoRaNe NFEET SHORELINE CHANGE IN FEET
Date of Distance from Change from
ha = survey reference marker ' 1986 shoreline *
ol _mT 1836 10/09 320,70
1987 10/27 21711 -103.58
2004 2 Q 1988 09/29 257.52 £3.18
E 3 1989 10/23 218.76 -101.94
b "8 1990 10/22 215.30 -105.40
§ 1866 SHORELINE 1991 10/18 2229 -96.79
-~ N N 1992 11/06 57.75
5 ol T e e S . | o3 Net shoreline change, 1986-1992 7 57.75
§ é Maan annual distance from ref. mkr., 1966-1992° 245.18
= = Standard deviation 38.73
ol 4 1 Distance measured from reference marker to mean high tide.
[ Location of reference marker shown In Farrell (1993).
a0} . 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
4 = % A 2 T
SURVEY YEAR
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Reach 8, Profile 131
South 43rd Street, Brigantine City

Change in profile of sand surface, 1987 to 1992
15 v g v - v - ”
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Profile lines constructed from 35-50 measurement points/profile.

Graph £ Tablel

APPROX. GAIN OR LCSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)
120 APPROXIMATE CAIN OR LOSS OF SAND IN

CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR
2 ¥ Year  Above Belowmean Annual
E mean sea sea level total
X L level
2 1987 31.15 0.00 31.15
3 1888 8,77 1.52 7.29
g o 1989 2577 3.15 28.92
1990 -18.33 4,91 -23.24
g “4 1891 735 553 1288
% _ 1982 8.47 3.42 11.89
2 Approximate 6-yr. volume change 68.89
-804 Mean annual voluma change 11.48
Standard deviation _ 19.58
A2 . . , - 1 Negative value denotes loss of sand
87 8 89 90 9 52
SURVEY YEAR
Grapgh2 Tahle2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
o] L, Yoar Dats of Distance from  Change from
survey refarence marker ! 1986 M
aond zwt 1986 10/09 993.13
1987 10/27 1078.80 85.67
g ™% 1988 09/29 1057.47 64.34
s s R 1989 10/23 1126.01 132.88
T ul 3 1990 10/22 1105.94 112.81
w;'s‘w 1991 10718 1147.51 154.38
g | RELINE mg 1992 11/06 5 1139.34 146.21
I z Nat shoreline change, 1586-1992 s 146.21
o] | %  Maeanannual distance from ref. mkr., 1986-1992 1082.60
Standard deviation 54.49
0] . ' Distance measured from reference marker o mean high tide.
Locatlon of refarence marker shown in Farrsil (1933).
o e 2 Minus sign indicates migration landward,
3 Actual survey date to actual survey date.

2
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profile locations, and calculated volume change between profiles

100

Figure 11, Map of Reach 9, Absecon Inlet to Great Egg Harbor Inlet, showing municipalities,




Reach ¢ - Abscon Inlet to Great Egg Harbor Inlet {Absecon Island}, Atlantlc County

Tabie 24. Profiie sintions - Almoon Indet to Grest Egg Harbor Inlet (A beecom Island), Atantic Table 9D. Approximate volume change, 1984-1992 by profile in cubie
County re

Logation Profle  High Low Mranvolume Standard Net change ©
Beach  Longitude Latitade Ekvanon Six description 3 change®  deviaty 100 :
profile @’ 126 4433 587 0.4 27.1% 086
R 127 w3 »T7 544 1B 3866
130 T42518W 392123N 856 N, Carolins Ave., Atlantic Ciry 128 255 -1375 131 B 1.88
128 _OTW 392044N 948  RakighAve., Adantic City 129 3089 B35 5.58 19.23 3349
128 TAZBIOW 352014M 1184  Darset Aw., Ventmor City 130 3308 -11.58 213 19,56 1281

127 743038W 3919m: 1346 S.Benson St, Margax: City - o Born table 1 of Profles 126.130,

?# Mean apnual volume change, 1986-1992, standard deviation, and
approxamate G-year vohmne change from table 1 of Profiles 126-130.

? Plevation of refercnce markes i n foet above or below 324 fevel, NGVD (National Geodetic
Vertical Datum of 1929).

* Location of beach profile survey stations estimated from U.S. Geological Survey 7.5-mirmss
topographic

mape.
Tabie 9E. Projected volume cbx{tge and hypothetical repienishment yohnne for intervals

Profito station Distance Awerage anmal Projected Hypothetical
nterval between profiles  volume change  volume change replenishment

(lincar ft.} {cu., yda, per between pmfie: volome
— Replenishmers © linear )2 (cu.yds)® (cu. yds) *
Mesicipaliy  Da Activty Ve Longhiof 126127 7,500 329 UGS 3,796
3 . ) 127.128 12,000 -2.56 -30,720 6,306
{sh.yde). . (lncar B, 128129 5,500 344 18920 2,45
Adantic City 1986 Replenishment 1,000,000 12,000 o 129:130 11,000 385 42,350 1832
Ventnoe City No sctivty noted. ! Pro valoes ol
. y i pczd Y. The calculated values listed here m the three righthand columns are
“a Margae City 1991 Rcd.nmbunau 0do sand danes. 3,000 4,000 based on the that the profile conditions extend from each profile 1o the midway
Longport Borough 1990 Replenish with sand dredged 129,000 1,500 point between profiles and that there are 1o eng; d structures b them.
from Creat Eee Hacbor lalet, ? Average of the mean annual volume change values from Table 1 of the 2 in the
! Data from New Jersey Dept. of Exvir tal Protection, Division of Engincering and kﬂhanicdﬁ;umm\;a;mulmdforabachmmmmxnpm on the
Comstruction, Spring, 1994. Vrpem . 1
‘ ' NA, daia ot availabic. * Projecwd volume changs betworn profiles caeulaied s the average acanal vl clarge
f * Hypothetical replenink volume calcul d urilizing the ISRP Program to find the volume
1 mmmemdmewn beach profile 1 foot scaward from the 5-foot land surface

clevation along slope of profie.

§ : 9

Profile Max. Mi Mean Standerd ~ Net change
vt

126 260.23 11501 197.68 5059 .05
127 453.53 36437 400.83 3536 -58.19
128 42737 33970 387.68 27.65 3.16
129 $23.77 431.39 463.21 34.10 43
130 469.54 37649 41471 3094 -5.10
! Data suromarized from table 2 of Profiles 126130,
1 The maximum, minimum snd mean di from the marker, 1986-1992

Valucs are sammarized from the values Lasicd as “Net shoreline change, 1986-1992°
in table 2 of Profiles 126-130,
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Reach 9, Profile 130
North Carolina Avenue, Atlantic City

Change in profile of sand surface, 1986 1c 1992
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Profile fines constructed from 35-50 measurerment points/profile.

Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{eu. vds, per linaar foot of shoreling}
120 APPROXIMATE GAIN CR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
N SHORELINE PER YEAR
g Year Above Belowmean  Annual
mean sea seoa level total
g 404 lavel
A 1581 1987  17.96 1512 33.08
8 298 1988 5.44 -10.20 -15.64
o 1989 -12.46 5.12 -17.58
1990 9.12 6.69 15.81
1991 -2.42 3.42 5.84
g ﬂ 1992 7.35 -4.37 2.98
e Approximate §-yr. volume change 12.81
01 Mean annual volume change 213
Standa viatl 19.56
2 . i, Negative value denotes loss of sand
87 a8 89 90 o 3
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol Lo Year Date of Distance from ;  Change from
_survey reference marker ' 1986 shoreline °
200 .,.t 1986 11/06 409.96
1987 10/03 469.54 59.58
g oy G g 1988 10/06 428.72 19.76
& - 3 1989 09/28 376.49 -33.47
o 1990 10/30 426.01 16.05
% N oL 1991 1118 386.37 -23.59
g T ~ g 1892 10721 404.96 510
3 o oo Net shoreline change, 1986-1992° 5.10
gm w% Mean annual distance from ref. mkr., 1986-1992° 41471
Standard deviation 30.94
2201 4 Distance measured from reference marker 1o mean high tide.
Location of reference marker shown in Farrell {1993},
] s 2 Minus sign Indicates migration landward.

¥ Actual survey date to actual survey date.

»
SURVEY YEAR

&
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Reach 9, Profile 129
Raleigh Avenue, Atlantic City

Change in profile of sand surface, 1586 to 1992
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Graph 1 Tablel

APPROX GAN OR LOSS OF SAND PER YEAR
cu. yiis. per iinear foot of shoreiing)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
oo SHORELINE PER YEAR '
& Year Above Boelowmean  Annual
mean $ea $0a lavei total
g 401 lovel
- 1987 5.83 12.29 18.12
8 1988 -1.00 713 8.13
o 1989 412 12.07 7.95
§ 1990 2363 7.26 30.89
§ 4] ; 1991 -18.06 5.53 -23.59
3 1992 1758 -9.33 8.25
9 &J Approximate 6-yr. volume change 33.48
Mgean annual volume change 5.58
Standard daevliation 19.23
120 7 Negative value denotes loss of sand
a7 a8 20 90 o )
SURVEY YEAR
Graph2 Table 2
SHoRELNE N SHORELINE CHANGE IN FEET
Yoar Date of Distancs from Change 1rom
- I survey reference marier ' 1986 shorsline *
" - T 1986 11/08 431.39
1987 11/02 454.03 22.64
5 04 ad g 1988 10/06 433N 1.92
& ES 1989 08728 438.08 6.69
g e ™8 1990 1030 476.60 4521
F Pl it WP 1991 1118 523,717 92,38
Y 7586 SHORELINE 1992 10721 485.71 5432
a oo Net shareline change, 1986-1992° 5432
g l Mean annual distance from ref. mkr., 19661992 46327
Standard devlation 34.10
0 P ‘ ' Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
- P 2 3 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
= & % % % ') £
SURVEY YEAR
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Reach 8, Profile 128
Dorset Avenue, Ventnor City

Change in profile of sand surface, 1886 to 1992
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VOLUME CHANGE (cu. yds Anear t)

Jahlel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per iinear oot of shoreling)
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FQOT OF
SHORELINE PER YEAR '
Year Above Below mean  Annual
mean sea 502 level total
level
1887 0.37 -8.37 -8.74
1988 9.12 8.44 -0.68
¢ TET oee 1989 7.84 17.78 25.59
4 1990 8.33 2.87 5.46
o 1991 8.50 £.25 1375
1992 117 65.79 -5.62
Approximate 6-yr. voluma change 7.88
s Mean annual voiume change 1.31
Standard deviation 13.71
120~ = . 5 T o 2 Negative value denotes loss of sand
SURVEY YEAR
Table2
SHOREUNE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
[ __survey reference marker ! 1986 shorsline ?
_,.,? 1986 117 384.57
1987 11/02 371.12 -13.48
Kl g 1588 10/06 338.70 -44.87
Ed 1989 09/28 405.95 21.38
™3 1990 1029 427.37 42,80
IBESHOREUNE  speee" T e— oman . 1981 1118 397.29 1272
""""" - 2 1992 10/21 387.73 3.16
L e Net shorsline change, 1986-18927 3.16
-&E Maan annual distance from ref. mia., 1986-1982 ° 387.68
Standard deviation 27.65
4 1 Distance measured from refersnce marker to mean high tide.
Location of reference marker shown In Farreil (1983).
0 2 Minus sign Indicates migration landward.
3 Actuai survey date to actual survey date.
& % 2 P I
SURVEY YEAR
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Reach 9, Profile 127
Scouth Benson Street, Margate City

Change in profile of sand surface, 1986 1o 1892
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Profile lines constructad from 35-50 measurement points/profile.
Graph 1 Tablel

APPROX. GAIN OR L.OSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

126 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
. SHORELINE PER YEAR *
& Year Above Below mean  Annual
g meansea  sea leve! total
L a0 level
‘g‘ 1987 0.58 -12.76 -12.12
g . 424 1988 £.61 10.85 424
g N 1989 322 -6.20 -2.98
z 1212 1950 0.73 9.00 9.73
! 40 1991 3.51 -11.27 -1.76
3 1992 418 -25.59 29.77
g Approximats 6-yr, volumae change -38.66
-80- Maan annual volume change -6.44
Standard deviation 13.90
-120- . - . - v 1 Nagative value denctes loss of sand
a7 % % ) 0t 92
SURVEY YEAR
Graph2 Table 2
SHORELNE CHANGE IN FEET
_________WS_@M CHANGE IN FEET
w0 boo Date of Distance from Change from
sSurvey roference marker ' 1986 shorsline ?
o1 oo 1966 1?7 423.06
nj | 1987 11/02 392.29 30.77
g =8 1888 10/07 388.77 3429
& | oo § 1988 09/28 355,92 6714
% 1556 SHORELINE. . 1990 1029 427.36 430
IO — e e 1991 1118 453.53 30.47
¥ T e g g 1992 11/04 364.87 -58.19
2 2 Net shoreline change, 1986-1992 58.19
§ ol | %  Mean annual distance from rel. mkr., 19861992 ° 400.83
Standard devlation
0 . ' Distance measured from reference marker to mean high ide.
Locatlon of reference marker shown In Farrell (1993).
o e 2 Minus sign indicates migration landward.
? Actual survay dats to actual survey date.
= t3 = T T % =
SURVEY YEAR



Reach 9, Profile 126
17th Street, Longport Borough

Change in profile of sand surface, 1988 to 1982
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VOLUME CHANGE (cu. yds Mnear ft)

SHORELINE CHANGE (FEET)

Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per finear foot of shoreline)
i APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
a0 SHORELINE PER YEAR '
Year Above Belowmsean  Annual
mean sea sea lovel total
level
1987 579 1.80 7.59
1988 -8.13 <3.06 -11.19 ;
1989 -8.70 ~15.17 -23.87 i
1990 25.06 19.27 44,33
1991 -16.65 -12.35 -29.00
_ 1992 @ 9.14 214 11.28
Approximate 6-yr. volume change -0.86
-807 Mean annual volume change 0.14
Standard deviation 27.15
-+ r v v Negative value denotes loss of sand
87 88 8 90 o1 o2
SURVEY YEAR
Table2
SHORELNE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Lo Yoar Date of Distance from Change from
survey reterence marker ' 1986 shorsline?
-mf 1986 mnr 196.18
1987 11/02 248.486 52.28
= g 1988 10/07 172.78 2343
ol oo § 1989 09/28 115.01 -81.17
. L 1990 10/29 222.01 25.83
— e S 1991 118 168.10 <27.08
1966 SHOREUINE  ™~w. o g 1992 11/04 260.23 6405
- " Net shoreline change, 1986-1992 3 64.05
o] M% Maan annual distance from ref. mir., 1986-1992 % 197.68
Standard deviation 50.59
L Distance measured from reference marker to mean high tide.
Location of reference marker shown In Farrell (1993).
e 2 Minus sign indicates migration landward.
. . . h = 3 Actual survey dats to actual survey date.
- # * AR
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Egg Herbor Iniet

3!

Figure 12, Man of Reach 10, Great Egg Harbor Inlet to Corsons Inlet, showing municipalities,
profile locations, and calculated volumae change between profiles
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Reach 10 - Great Egg Harbor Inlet to Corsons Iniet {Peck Reach}, Ocean Clty, Cape May County

Talde 184, Proflie stations - Grest Egg Harbor Inlet to Corsons EInet (Peck Beachj, Ocean iy, TFable ltﬂiihpw:ﬁmo}tevo#mfhw ' 19861992 by profile n cubic

Cape May County, xards per linear foot of shoreline

Profile High Low Meanvohx{m .‘}hndmi2 Net change *
) eviats

s M
Heack  Lomgitude Latitade Ek‘vatxon Sike description 3

peofile )’ 122 1494 2156 087 1416 584
~shaten. 123 495 2881 493 1393 .29.56
125 T4IISTW 391636N 1110 6t St, Ocesn City 124 574 4470 1056 1863 6336
124 T4BDBW 391553N 1463  20th S, Ocean City 125 12888 1260 2411 5893 12054
13 743632W 351500N 1477 34th St., Occan City C bea vod fromn tabte 1 of Profien 122125
122, T8 391000 1305 o S OGO % Moo yonuad volue change, 19861992, standard deviation, and
! In degrees, mimutes, seconds. approximatk G-yoar volume shange from table | of Profies 122-125,

% Elevation of reference marker is i foet above or below sea level, NGVD (Naticnal Geodetic
Vertical Datum of 1929).

* Location of beach profile survey imated from 1.8, Geologieal Survey 7.5-mumste
topographic quadrangle maps.
Table 10E. Projected volume change and hypothetical replenishment volume for
intervals between profiles in cubic vards
Profile station Distance Average sonual Projected Hypothetical
mterval between profides  volume change  volume change replenishment
(imear ft) {en.yds.per  between profiles volume
L B e Bsplcnishment liear A1) * (o, ¥ds® {on yds)*
Mumicipalty  Dae Activity Vohme  leghl 213 12,500 295 36,875 7350
1) (lineas L) 123-124 1,800 <1.74 60,372 4,545
Y -3~ SO A \'. 677 54837 4877
Ocean City o g otimens of Norh Beach 2'2555%0‘” Ko ! Projected values only. The calculaed values listed here in he three righthand cofumns are
Replenishument X N 000 4 based on the as ﬂnxﬂnmﬁecmdmancmnd&anmbpmﬁenmemdmy
Southern 1 mik of island is Stase pont between 2 that there are o 0 them.
% 2 AwugeofﬂtmaumuﬂvdmchngevﬂmtmﬁbkloftheZproﬁlanthe
‘Wﬁ@ﬂewkcyi%dEmmmmmmvhbndﬂngmm “Mm;':“mn;”p“‘lwdf“m‘um’ profiles on the
2 NA,daumavanl ahkg'. 3 Wv@ﬁch@hﬁmmwmmdnmzawaytmdvdmchnp
* Hypothetieal replenishient volume calenlated utilizing the ISRP Program 1o find the vohume
xcqnuvdmexl:ndlb: 1992 beach profile | foot acawu’dfmm!t: S-fcot land sarface
: elevation along slope of profile.

Table 19C., Shorelin change, 98¢ 1992 by profiiginfestt
Profile Max. Mi Mean Standard  Net change

: 1 N

nda
i22 40922 30692 354.63 4105 ~102.30
123 458.17 409.30 428.60 15.18 -43.87
124 24531 100.72 174.08 47.05 ~144.59
125 59381 9153 245 16156 4081

! Data swmnarized from table 2 of Profies 122-125.

? The maximum, minimxm sod mean distances from the reference marker, 1986-1992
based on anonal measerements.

® Valsesare mzmm-medfrand: valnes Listed a8 "Net shoreline change, 1986-1992°
in table 2 of Profiles 122-125
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Reach 10, Profile 125
6th Street, Ocean City

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

Graph1 Tablel
A 728 e ¥ oot of Shevaiy 0
120 APPROXIMATE GAIN OR LOSS OF SAND iN
CUBIC YARDS PER LINEAR FOOT OF
o] SHORELINE PER YEAR '
e Year Above Belowmean  Annual
z mean sea sea level total
404 level
£ 1987 0.37 392 275
C 118 1988 -1.21 £0.75 -1.96
] R ; 1989  -39.62 27.02 -12.60
% 126 1990 283 2.2 5.04
0] 1991 32,15 30.97 1.18
g 1992 128.88 0.00 128.88
§ Approximate 6-yr. volume change 120.54
et Msan annual volume change 24.11
ggngg deviation 58.93
120 = = =% = = Negative value denotes loss of sand
SURVEY YEAR
Graghl Xable2
NP HORELINE Ci N
ool Year Date of Distance from Change from
A survey reforence marker ' 1986 shoreline ?
ol / _,,? 1986 1117 190.00
/ 1987 09/24 189.99 0.0
£ = {' [-200 g 1988 09/28 1689.99 0.01
£ z 1989 10/16 91.53 -98.47
by / 3 1990 10/10 126.40 £3.60
. . - L 1991 10/02 1589.99 -0.01
¥ 1986 SHORELINE e g 1 1013 593.81 403.81
g e = Net shorsline change, 1986-1992 ° 403.81
g }mé Maan annual distance from ref. mkr., 1986-1992 * 224.53
= ’ Standard devlation 167.56
a0 L4 Distance measured from reference marker to mean high tide.
Location of referance marker shown In Farreil (1993).
0 oo 2 Minus sign Indicatas migration landward.
3 Actual survey date to actual survey date.
* 3 1 % 2 3 T
SURVEY YEAR




Reach 10, Profile 124
20th Street, Ocean City

Change in profile of sand surface, 1986 to 1892
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Profile lines constructed from 35-50 measuremaent points/profite.
Graph 1 Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)

120 APPROXIMATE GAIN OR LOSS OF SAND iN
CUBIC YARDS PER LINEAR FOOT OF
504 SHORELINE PER YEAR'
< Year Above Below mean  Annual
2 mean sea sea lavel total
40 levei
s 1987 -4.79 1045 524
§ 1988 436 1.38 574
¢ 1989 1,58 4.23 £.81
g 1990 -1.96 7.41 5.45
o o 1991 -4.41 -4.39 -8.80
g 1992 -7.47 -37.23 ~44.70
§ Approximate 6-yr. volume change 63.36
-804 Mean annuat volume change -10.56
‘S_‘EDMMH 18.63
120 . Negative vaiue denotes loss of sand
87 2 [ % " 92
SURVEY YEAR
Graph 2 - Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol e Year Date of Distance from , Change from 2
survey referance marker = 1986 shorsline
o] ,,,,t 1986 1117 245.3
1987 09724 196.83 -48.48
g 2w Kl g 1988 09/28 196.92 «48.39
) E 1389 10/16 133.17 -111.54
™ =3 1990 10110 181.45 53.86
; 1986 SHORELINE 1991 10/02 163.55 $1.76
T ~— i E 1992 1013 100.72 -144.59
oo T B oo Net shoreline change, 1986-1992 % -144.59
§ § Maan annual distance from ref. mkr., 1986-1992° 174.08
b -, Standard daviation 47.08
oA . Distance measured from reference marker to maan high tida.
Location of reference marker shown in Farrell (1993),
o} s # Minus sign Indicates migration landward.
3 Actual survey date to actual survey date,
= 2 = = ! = = -

BURVEY YEAR
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Reach 10, Profile 123
34th Street, Ocean City

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

Graph 1 Tablel
A S o s tock of creiay
{Cu. yB. pi ghoral
120 APPROXIMATE GAIN OR .LOSS OF SAND N
CUBIC YARDS PER LINEAR FOOT OF
s0] SHORELINE PER YEAR '
z Year Above Below mean  Annual
mean sea sea level total
3 401 level
-4 1987  -15.15 -13.66 -28.81
2 32 467 qa 1988 5.58 0.63 4.95
4 ¢ e 1989 3.73 6.93 3.20
§ 1990 7.61 2.94 4.67
40 2881 1991 -1.43 29 1.48
E _1992 1544 039 1505
§ %J Approximate 5-yr. volume change -29.56
Mean annual volume change -4.93
Standard deviation 13.93
120 . . , Negatlve value denotes loss of sand
a7 38 % 90 91 92
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE FeeT SHORELINE GHANGE IN FEET
Year Dats of Distance from Changse from
o re survey reference marker ' 1986 shorsiine ?
hnT 1986 1mn? 458.17
:J 1987 09/2¢4 428.14 -30.03
£ = g 1988 09/28 421.20 -36.97
g s 1989 10/16 428.20 -29.97
b g 1890 10/10 213 -35.88
% 1886 SHORELINE 1991 10/02 433.87 -24.30
g TTT e > e g 1992 10113 5 409.30 ~48.87
1004 b Net shoreline change, 1986-1982 -48.87
§ % Mean annual distance from ref. mkr., 1986-1992 % 428.60
= ™ $tandard deviation 1518
! Distance measured from referance marker to mean high tide.
1 Location of reference marker shown in Farrell (1993).
e bae 2 Minus sign Indicates migration landward.
¥ Actuai survey date 1o actual survey date.
Z P2 % 1) ; 1 13
SURVEY YEAR




Reach 10, Profile 122
56th Street, Ocean City

Change in profile of sand surface, 1987 10 1992
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Profile lines constructed from 35-50 measurement points/profiie,
Graph 1 Tablel

APPROX. GAIN ORLOSS GF SAND PER YEAR
{cu. yds. per linear foot of shoreline)

120- APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o0 SHORELINE PER YEAR '
s Year Above Balow mean  Annual
7 meansea  sea level total
£ tevel
4 1987  1.08 5.48 -7.56
3 1988 -0.81 5.47 4.66
§ ° 1989  -17.45 4.1t -21.56
g YT 1990 10.68 200 12.68
r ﬁ 1991 -3.44 -5.56 -9.00
2 1992 10.41 4.53 14.94
§ Approximate 6-yr. volume change 5.84
801 Msaan annual volume change 0.97

Standard deviation 14.16

Nogative value denotes loss of sand

~120-

87 | 8 % 90 91 o2
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
-l Lo Year Date of Distance from Change from
survey reference marker | 1986 shorsline 2
0] .n? 1986 118 409.22
1987 09/24 374.10 -35.12
g = a0 g 1988 08/28 387.58 -21.64
. " § 1989 10/03 312.08 97.14
1990 10/10 373.10 36.12
% 9% SHORELNE 1991 10/02 319.43 £9.79
g I N 8 1992 10/13 306.92 -102.30
3 o e wem---ew bw¥ Not shoreline change, 1986-1982° -102.30
; N 2 Moean annual distance from ret. mkr., 1986-1992° 354.63
Standard devlatlon 41.05
o 4 7 Distance measured from refersnce marker to mean high tide,
Location of referance marker shown In Farrell {1993).
401 -0 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
T T S0t
* 7 SUN:’E:!YEAR " ®
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Figure 13. Map of Reach 11, Corsons inlet to Townsends Inlet, showing municipaiities, profile
jocations, and caiculated volume change betwseen profiles
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Reach 11 - Corsons Inlet to Townsends Inlet (Ludlam Beach), Cape May County

Table 1ia. Profiie statioas - Corsons Indet to Townsends Inlet (Ludiam Beach), Cape May
County

_Lgoaticn .
Beack  Loogitude Latitde E!cvm Site description 3
profile t?
tafion
121 743904W 3$1153N 1329 Wiliams Rowd, Statmese, Upper Twp
120 T44008W 391057N 1183 Ist Ave., Upper Twp.
119 744054W 3909 56N 1228 25th Ave., Sea lale City

tig T44155W 300839N 1318 57th Ave, Sea Idle Caty
~ AT TMARCW  3S0745N 1419 SOthAwe . Sealsfe City 00 0000
! In degrees, mmmites, seconds.

? Blevation of refervoce murker i in feet above or below sea level, NGVD (National Geodetic
Vertical Datam of 1929).

i Lecation of besch profils survey stations d froen U8, Geological Survey 2.5-minate
topographic quadrangle maps.
Table 11B. Beach r t and tion acti 98 '
Municipality Date Activity Volume Length of
of sand shoreline
(cu, yde.) Qincx )
Upper Twyp. 1984 Replenishment in Strathmere 520,000 8,118
1992 Replenishment at Whale Beach 23,000 2300
1992 Sand redistribution started NA NA
following 12/92 storm.
Sea Isle City 1984 Replenishment 800,000 NA
1987 Ongoing replenistanent and sand 150,400 4,500
dune construction started, working
south from 78th street,
1992 Replenishment between 77th and 375,000 1800
§2nd streets,

! Data from New Jersey Dept. of Enviroomental Protection, Division of Engineering and
Construction, Spring, 1994,
? NA, data ot available.

Table 11C. Shoreline change, 1986-1992 by profile In feet '

Profile  Max. Min. Mecan Standard Net change

feviati
117 44055 24923 31212 66.93 12036
118 539.14 48535 a7 19.52 -3.93
119 38413 33166 35043 19.65 -6.0t
120 4827 386.96 398.07 1082 -556

! Data summarized from table 2 of Profiles 117-121.
z and mean d from the reference marker,
1986-1992 based on snoual messurcments,
Values sre smmmarized from the values Lised as "Net shoreline change,
1986-1992" in table 2 of Profiles 117-121.

115

‘Table £1D. Approximate volume change, 1986-1992 by proftie in cubic
yards per linear foot of shoreline ©

Profile  High Lew  Mean voittzme Standtd2 Net change
it
117 1649 22,08 1174 40.95 7044
112 1786 1655 -251 13.61 -15.08
19 1654 17798 219 1248 1316
120 1919 49.24 -9.69 .62 -58.13
121 6020 -11090 @ -2046 58,64 2122328
! Data summmarized from table 1 of Profiles 117-121.
? Mcan apnual volume change, 1986-1992, standard and approximate

oviati
Gyear vohune change from tabic 1 of Profiles 117-121.

Tabile 11E. Projected volume change :ndl!:yputhcﬁal replenishment volume for

Profile station Distance Average ammal Projecied Hypothetical
interval between profiles  volume change  volume change replenishment

(linear fLY {cu. yds, per between pmﬁleu volume

tipear 1) (cu, yds)® (ca, yda) *
117-118 6,100 4.61 28,121 4851
118-119 9,000 016 -1,440 6487
119-120 7400 -3.75 -27,750 353
128-121 1.200 -15.07 108,340 4142

! Projected valucs caly. The calculated values listed here in the throe righthand columna are
bandontbeammthnﬁspmﬁecmdmmcmdfmmuchpmﬁkmhmdway
point between profiles and that there are

? Awmg:ofﬂsmnma!vokmclnngevuim&an'rablelofd:emeﬂeam&z

lefthand colugnn, Thia value is lissed for shoreline intervals between profiles on the
s accompanying reach map.

ijectedvalumeqhmge‘ profiles calculated ax the age srunual volume change
* Hypothet Sefinariin vol lculated utilizing the ISRP Program to find the volume

izing
qunedwenend the 1992 beach profile 1 foot seaward from the 5-foot land surface
clevation along slope of profilke.



Reach 11, Profile 121
Williams Road, Upper Township

Change in profile of sand surface, 1986 to 1982
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o SEA LEVEL
<5 - -
-10 = -
45 1 1 i 1 1 1 1
0 200 400 600 800 1000 1200 1400 1800

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

APPROX GAIN OR LOSS OF SAND PER YEAR
cu. yds. per linear foot of shoreline)
APPROXIMATE GAIN OR LOSS OF SAND iN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR *
3 Yoar Above Below mean  Annual
3 maean sea soa level total
fovel
4 1987  -10.21 -3.82 -14.03
g 1988 410 14.43 18.53
1989 -16.80 31.12 -47.92
1990 39,16 21.74 60.90
40 1991 5.28 -24.05 -29.33
g 1992 -48.42 £52.48 -110.90
§ Approximate 6-yr. volume change  -122.75
Rat Msan annual volume change -20.46
Standard deviation 58.64
Negative value denotes loss of sand
Tahle2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol oo Yoar Dats of Distance from Change from
Survey reference marker * 1986 shoreline ?_
P .,.,? 1986 11/18 542.73
1887 09/23 519.49 -23.24
5’ ert 20 g 1988 11/18 538.80 <3.93
LS z 1989 10/03 419.40 -123.33
" 3 1990 1011 559.84 17.11
(e SoREINE LT o 1991 10/08 545.91 3.18
T o 7 . g 1992 10/23 388.41 -154.32
- e S Net shoreline change, 1986-1992 3 ~154.32
gm * _aé Mean annual distance from rel. mkr., 1986-1992 ° 502.08
Standard deviation 68.70
ook T Distance measured from reference marker to mean high tide.
Location of refarence marker shown In Farreil (1933),
] P 2 Minus sign indicates migration landward.
- 3 Actual survey date to actual survey date.
b ® survEvvEAR 4 i
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Reach 11, Profile 120
1st Avenue, Upper Township

Change in profile of sand surtace, 1987 to 1382
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15k .
o
>
i
d
<
% 10 -
L
g
<
2 sk .
=
g SEA LEVEL
(A +] a———
o
w
e
]
=l o .
=
o
10 f= -
.15 [ | 1 1 i | 1 1
-200 4] 200 400 600 800 1000 1200
DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.
Graph1 Tablel
APPRCX. GAIN OR LOSS OF SAND PER YEAR
(cu. yUs. per ineas foot of shorefing)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR'
) Ysar Above Below mean  Annual
g meansea  sealevel total
404 level
% 1987  -2.41 -18.00 20.41
C 04 1988 6.56 2.65 8.21
% ¢ : 1988 -12.03 5.25 17.28
e 728 1990 1362 5.57 19.19
o a0 1981 -1.60 2.00 0.40
g 4924 1982 -20.30 =28.94 -49.24
3 Approximate 6-yT. volume change  -58.13
-804 Mean annual volume changs 49.69
Standard deviation 24.62
12 . , ' Negative value denotas loss of sand
o7 ) = ) 91 92
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE INFEET
SHORELINE CHANGE IN FEET
o] - Yoar Date of Distance from Change from
survey taferance marker ' 1986 shoreline 2
0] -«# 1986 1118 393.92
1987 08/23 395.90 1.98
5™ =g 1988 1118 42827 34.35
€ i 1989 10/03 366.69 2723
% N E 1990 10/11 415.85 21.93
meZ T T E— Slabes S S 1991 10/08 396.92 5.00
y 1986 SHORELINE ‘ 8 1992 10/23 386.96 6,96
N - Net shorsiine change, 1986-1992 % £.96
§ ol | o % Maan annual distance from ref. mkr., 1986-1992 398.07
§gandard daviation 19.83
0 4 Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
e [ 2 Minus sign Indicates migration landward.
' . i B 3 Actual survey date to actual survey date.
» & " » _ 5% =
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Reach 11, Profile 119
25th Avenue, Sea lsle City

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

Graph1 Tahlel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
" SHORELINE PER YEAR*
2 Year Above Below mean Annuai
g wj mean sea sea level total
lavel
2 1987 12.91 1.24 1415
2 143 215 1988 064 2,07 1.43
g — 1989 1.7 342 215
§ 1990 12.88 3.66 16.54
40+ 1991 -1.78 -1.54 -3.33
E 1962 1249 5.29 1778
Q Approximate 8-yr. volume change 13.16
801 Mean annual volume change 219
Standard deviation 12,48
120 . i ] ] 1 Negative valus denoles loss of sand
87 88 ) 90 o1 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
s AN
o o Yoar Date of Distance from . Change from
Survey r r orall
00} mT 1986 1118 337.67
1987 09/23 344.12 6.45
§ o] G g 1988 1118 338.85 1.18
& 1989 09/27 384.13 46.46
g " . ] 1990 10/11 371.89 34.22
; e ‘ 1991 10/08 344.72 7.05
1986 SHORELINE 1992 10/23 331.66 .01
oo »-m§ Neot shoreline change, 1986-1992 3 £.01
§ Msan annual distance from ref. mir., 1986-1992 350.43
N = Standard deviation 18.65
o] L Distance measured from reference marker to mean high tide.
Locatlon of reference marker shown in Farrell (1993).
] haw 2 Minus sign indicates migration landward.
3 Actual survay date to actual survey dats.
13 L3 w = 3 ) 3 e
SURVEY YEAR
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Reach 11, Profile 118
57th Street, Sea Isie City

Change in profile of sand surface, 1986 to 1882
20 T T Y T T T T
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profite.
Graphl Jabled

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds, per linear foot of shoreling)

20 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR !
ry Year Abova Bolow mean  Annual
z meansea  sealevel total
40 fevel
s 1987 5.48 4.89 0.59
k] 050 1988 -4.01 -8.07 -12.08
° 1989 -7.83 -4.93 -12.76
1208 276 16,55 1990 9.13 8.73 17.86
y 404 1991 8.50 0.64 7.86
= 1992 -13.96 -2.59 -16.58
§ Approximate 5-yr. volume change -15.08
hat Maan annual volume change 2.51
Standard dsviation 13.61
120 , ' Negative value denctes loss of sand
a7 a8 8 80 o1 92
SURVEY YEAR
Gragh2 Table2
SHORELINE CHANGE IN FEET
—_SHORELINE CHANGE IN FEET
o o Year Daie of Distancs from = Change from
survey ferance mark 86 shoraell
00 mf 1588 11/18 535.74
1987 09/23 516.83 -18.91
gm bl g 1988 1118 510.21 -25.53
L g 1989 09/27 gss .sg.ig
SHORELINE 1990 10/12 .14 x
§ Miendulsoinn — - , 1991 10/08 535.13 0.39
“““““ - g 1992 10/23 531.81 3.93
it e Not shorsiine change, 1986-1992° -3.93
- hxé Msan annual distance from ref, mkr., 1966-1992 ° 522.17
Standard deviation 19.52
00 4 ' Distance measured from reference marker to mean high tide.
Location of reference marker shown in Farrell (1993).
Rt e 2 Minus sign indicates migration landward.
¥ Actual survey date to actual survey date.
T 3 z % % 3 %
SURVEY YEAR



Reach 11, Profile 117

*

80th Avenue, Ses isle City

Change in profile of sand surfaca, 1987 to 1892
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Profile lines constructad from 35-50 measurement points/profiie.

Graph 1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{ou. yds per linear foot of shoreine)
120 APPROXIMATE GAIN OR 1.OSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
¥ Yoar Above  Bslowmean  Annual
H mean sea sea level total
& . ievel
] 1987 16.11 0.38 16.49
3 028 1988 -11.65 -10.43 22.08
g o e 1989 564 5.92 0.28
§ 1980 -2.22 -10.74 -12.96
o 1991 375 £.04 229
g 1892 3911 51.89 91.00
2 Approximate &-yr. volumae change 70.44
-804 Maan annual volume change 11.74
Standard deviation 40.95
P ] . 1 Negative value denctes loss of sand
a7 88 1 9°”
SURVEY YEAR
Gragh2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
. - Year Date of Distance from Changs from
survey reference markar ' 1986 shoreline
2004 -m? 1986 10/31 320.19
1987 09/22 350.49 30.30
g™ M= 8 1988 11/18 2%4.18 -26.01
£ s leZ 1989 09/25 2737 46.48
8 1990 10/12 256.52 63.67
% P . TS 4 1991 10/08 249.23 -70.56
g 1986 SHORELINE = wmme ————— e _ 19882 10/23 44055 120.36
e Fe Net shoreline change, 1986-1992 ° 120.36
. |3 Meanannual distance from ref. mir., 1986-1962 * 31212
Standard deviation _66.93
o] %4 ' Distance measured from reference marker to maan high tide.
Location of reference marker shown In Farrelf (1993).
ot L@ 2 Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
% 3 ; % ) T
SURVEY YEAR
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/| Townsends infet

Avalon Boro

Stone | rbor Boro. -

Figure 14. Map of Reach 12, Townsends Inlet to Hereford Inlet, showing
municipalities, profile locations, and calkculated volume change betwseen profiles

122




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

Table 124. Profile stations - Townsends iniet 0 Hereford Inlet {Seven Mile Besch), Cape
May County

Location,
Beach  Longimde - Latimde Elevation  Site doscription 3
profile 3y
Majon
116 TA42U6W 390548N 1403 23rd Se, Avalon Borough
ii5 T4431TW 39054N 1685 35th St, Avalon Borough
114 T44432W 350408N 10.25  70th St., Avalop Borough
A TASIIW  390322N 17,90  90th St Sioog HarborBorough
P degress, minuws, seconds.

2 Blevation of reference masker is in foet above or below aca iewel, NGVD (National Geodetic
Vertical Daturo of 1929).

® Location of beach profile survey stations
topographic quadrangle

d from U.5. Geol

gical Survey 7.5-minute
maps.

Tabie 12D. Appfoxm:tem : change, 1986-1992 by profile in cuble
gards per linear foot of shorsline
Profile High Low Mean voluzmt Stndudz Net cbnnge
; eviati
113 8.36 -38.12 <1.16 16.89 4295
114 1475 -43.06 -5.25 258 <3151
115 8.12 -12.69 -2.21 7.09 -13.25

JAle 7503 2866 0 2136 0 3408 12813
! Dans summarized from table 1 of Profiles 113-116.

? Mean anoual volume change, 1986-1592, standard deviation, and
approximaie S-year volume change from table 1 of Profiles 113-116,

Table 12E. Projected volumne change and hypothetical replenishment volume for
lptervals between profiles in cuble vards ”

Profile station Distance Average annual Projested Hyp ical
imberval between profikes  volume change  volume change replenishment
! (lmear ft.} {ca. yds. < between pvofsiles volume .
& A
Municipaly  Daxe Activity Volue - Length of 113-114 5,500 -2 34,100 4,035
( ) doreine 114-115 10,000 -3.73 37,300 6,103
yds)  Gmewfl) 115116 1400 957 32538 1.865
Avalon Borough 1985 mgmm exicasion from 15th b Prqecndtvi:lu oaly. 'Ih;::lﬂcxulwdﬁ:}m listed here in the three righthand columns are
1987  Replenishment 1,379,066 7100 Po""“md,,":;m,}’;, T e Erorm SAch Profle ¥ the midway
1990 400,000 : 2 Awvenage of the mean annual volume change values from Table 1 of the 2 profiles m the
1992 " 350,000 lefthand column. This value i lisied for shoreline mtervals between profiles on the
1989 Sand redistribution, from gaining to 60,000 Variable accompany ing reach map.
losing beaches. 3 Projected volume change between profiles calculated as the average anmual volume change
1990 . . . tiplicd by the di - profiles,
1991 . » - 4 H chtioal T 1 o vol 1 e lated el i dn!SRPPrchamtoﬁxdthevdume
Stone Harbor No activity tioted, :cqmedmcxbnddxcl%Zheachpoﬁ}clfodsmnrdbmﬁc S-foot land surface
' elevation along slope of profile.
Data from New Jersey ofEuvimmwm:lecﬁm. Division of Engincer ng and
Construction, Spring, }

* NA, data not available.

Table 12C, Shoreline change, 1986199 by profleinfeet'
Profik M Min. Mean Standard ~ Net change

X,
e
113 46049 319.76 35015 47.09 -118.73
114 506.04 458.90 48248 19.63 1462
115 879.37 818719 847.98 2198 2465
116 653.48 384 516.78 95.05 21524
! Dats summarized from table 2 of Profiles 13-116.
' The maximum, and mean d from the refy marker, 1986-1092
based on annual measurements.

® Values are summarized from the values listed as “Net shoreline change, 1986-19927
in table 2 of Profiles 113-116.
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Reach 12, Profile 116
23rd Strest, Avalon Borough
Change in profile of sand surface, 1987 to 1992

15
BOARDWALK © ’ i v ¥

10

SEA LEVEL

ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

.15 1 L '] 1 3
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DISTANCE (FEET) FROM REFERENCE MARKER
Profile lines constructed from 35-50 measurement points/profile.

Graph1 Tablel

VOLUME CHANGE (cu. yds Ainear ft.)

SHOREUME CHANGE (FEET)

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)

120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
50 SHORELINE PER YEAR *
Year Abovs Below mean  Annual
meansea  sealevel total
404 lovel
1987 «26.66 NA -26.66
1988 21.35 12.68 34.01
o 1989 4.08 2.36 6.44
1990 20.31 10.16 30.47
a0 1991 5.30 3.54 8.84
1992 38.12 | 36.91 75.03
Approximate 6-yr. volume change 128,13
-8 Mean annual volume change 21.36
Standard deviation 34.08
120 . , , . Negative vaiue denotes loss of sand
&7 88 ) % ] 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE |N FEET
o | oo Yoar Dats of Distance from Change from
survey reference marker ' 1986 shorsiine ?
. am? 1986 10/31 378.24
L 1987 05/14 575.18 196.94
1 Fas . L rase § 1368 10/27 442,18 63.94
n ” - 1989 09/25 459.51 81.27
oo 3 1930 1012 579.34 201.10
- . 1991 10/08 529.55 151.31
1966 SHORELNE 2 1992 10/98 653,48 275.24
1201 F=Z  Net shoreline change, 19861992 ° 275.24
o |3 Mean annual distance from ref. mir., 1986-1992 * 516.78
Standard deviation 95.08
- L ' Distance measured from refersnce marker to mean high tide.
Location of reference marker shown in Farrell (1993).
R ol 2 Minus sign Indicates migration landward.
. 3 Actuai survey date to actual survey date.
* g SJRV‘;{YEAR " ®
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Reach 12, Profile 115

35th Street, Avalon Borough

Changs in profile of sand surfaca, 1987 to 1992

SEA LEVEL
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Profile lines constructed from 35-50 measurement points/profile.
Graphl Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear oot of shorsfine)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
ol SHORELINE PER YEAR |
e Yeoar Above Boelow mean Annual
» mean sea sea level total
5 401 lovel
£ 1987  -1.06 NA -1.06
3 014 1988 13.56 14.09 0.53
g o YY) 1989 5.58 2.54 8.12
2 T8 e 1990 -4.15 4.29 0.14
§ 404 1991 9,36 2.13 7.23
2 1992 6,90 5.79 -12.69
g Approximate 6-yr. volume change «13.28
30 Mean annual volume change -2.21
Standard deviation 7.09
420 ' Negative value denotes loss of sand
a7 k-] 39 90 21 82
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE N FEET
— . SHORELINE CHANGE IN FEET
L Year Date of Distance from _ Change from
) - survey reference marker ' 1986 shorsline *_
oo "”t 1986 10/31 861.55
1987 09/15 827.50 -34.05
§ £l =0 % 1988 10/27 §18.79 -42.76
& 3 1989 09/25 845.61 15.94
- 3 1990 10/12 866.16 4.61
bbsditdivie N e 1991 10/08 879.37 17.62
b T pmmmn T o 1992 10/09 836.90 ~24.65
3 o mg Net shoreline change, 1986-1992 7 <24.65
§ Mean annual distance from re!. mkr., 1986-1992 ? 847.98
= ™3 Standard deviation 21.98
ot L 4 Distance measured from reference marker to mean high tide.
Location of refersnce marker shown in Farmrell (1993).
o e 2 Minus sign indicates migration landward.
3 Actual survey date o actual survey date.
° & % “ ” ® -0
SURVEY YEAR



Reach 12, Profile 114
70th Street, Avalon Borough

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

1600

APPROX. GAIN CR LOSS OF SAND PER YEAR
{eu vds. per linear foot of shoretine)
APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR!
T Year Above  Below mean  Annual
g mean sea sea level total
3 lavel
£ 1987 713 -13.75 -20.88
g 1988 4.65 10.10 14.75
o £ 1988 511 5.04 10.15
§ 1990 1.21 8.73 9.94
W 1991 3.67 6.08 -2.41
5 1992 $6.44 «36.62 -43.06
§ Approximate 6-yr. volume change «31.51
Maan annual volume change -5.25
andard deviation 22.58
. . - Nagative value denotes ioss of sand
87 88 80 Q0 N 92
SURVEY YEAR
Table 2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Yoar Date of Distance from Change from
= [ survey reference marker ' 1986 shoreline?
,{ ,,,,T 1986 10/30 482.80
1987 09/15 458.90 -23.90
g 2o ] g 1988 10/27 463.59 -19.21
& 2z 1989 09/15 491,97 9.17
i 3 1990 1012 505.91 23.11
_1SSGSHORELINE zoosms Saciobd e 1991 10/08 506.04 2324
3 T = g g 1992 10/09 468,18 -14.62
a =2 Not shoreline change, 1986-1892 % -14.62
§ [ § Meaan annual distance from ref. mic., 1986-1992° 482.48
N 3 Standard deviation 19.63
. 4 Distance measured from refersnce marker to mean high tide.
Location of reference marker shown in Farrell (1993).
ol o 2 Minus sign Indlcates migration landward.
3 Actual survey date to actuai survey dale.
% 3 3 ® P %
SURVEY YEAR
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Reach 12, Profile 113
90th Street, Stone Harbor Borough

Change in profile of sand surface, 1986 1o 1992
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Graph 1 Jablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shorefine)

120 APPROYIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OS
501 SHORELINE PER YEAR '

= Year Above Below mean  Annual

2 mean soa level total
40 soa level
-4 1987  -18.05 2007 -38.12
g 08 453 1988 11.22 -2.86 8.36
g ° oo 1989 .73 -10.41 -12.14
§ i 1990  6.02 6.82 0.80
0] 1991 £0.83 565 4.48
s 1992 254 209 453
§ Approximate 6-yr. volume change -42.95
-804 Mean annual volume change -1.16
Standard deviation 16.89
4% ] i ] T Negatve value denotes loss ot sand
87 8 ) 90 o1 92
SURVEY YEAR
Graph 2 Table2
SHORELINE CHANGE IN FEET
= e SHORELINE CHANGE IN FEET
Yoar Date of Distance from Change from
“ survey reference marker ' 1986 shoreline®

1986 10/30 45049

g
.
g

09118 319.76 140.73

£ ™ = § 1988 10/27 365.91 -94.58
L n 1989 0915 353.56 -106.93
3 1990 10/27 34176 118.73

g 1368 SHORELNE 1991 11/04 330.80 129.69
p g 1992 10112 341.76 -118.73
@ "™ RS -——— rmme e oo . =% Netshoreline change, 1986-1992° -118.73
§m - m% Moan annual distance from ref. mkr., 1986-1992° 359.15

Standard devlation 47.09
Distance mseasured from reference marker 10 mean high tide.

Locatlon of refersnce markar shown in Farrell (1893).
2 Minus sign indicates migration landward.
¥ Actual survay date to actual survey date,

§
b g

5
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Figure 15. Map of Reach 13, Hereford Iniet to Cape May Inlet, showing municipalities, profile locations,
and caiculated volume change betwesn profiles
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Reach 13 - Hereford Inlet to Cape May Inlet (Five Mile Beach), Cape May County

Tabie 13A. Proftie stations - Hereford Inlet to Cape May inlet (Five Mile Beach), Cape May
Lounty

Latimde

Beach, Longimde | Elmnm Site description 3
profile ny?
—station
Hi T44732W 385933N 1079 15th Ave, N, Wildwood City
1e 744922W 383833N 1050  Cresse Ave., Wildwood City
19 745101W . 38STISN 10(est)’ Raleigh Ave.. Lower Twp,
! In degroes, mmats, seconds.

.

Elevation of reference marker is i foct above or below sea level, NGVD (National Geodetic

Vertical Datum of 1929).

* Location of beach profile survey stations
ic quadrangle moaps.

d from U.S, Geological Survey 7.5-mirste

Table 13D, Approxitpate vohweflunge, 1936-1992 by profle in cubie
Yards per linear foot of shoreiine

Profde  High Low M«avohzmewz}iﬂdnng:7
vt

108 2561 2127 012 1743 72
110 11031 -108.13 1na 7145 67.24
11l 5228 5564 3,14 4109 1884

! Dats summarized from table 1 of Profies 109-111.

?  Mean ananal volume change, 1986-1992, standard deviation, and
approximate 6-yew volume change from table 1 of Profiles 109-111,

Table 13E. Projected volume change mdxhypo&heuui replenishment volume Yor
intervals between grofiles in sublc vards

Profie station Distance Awerage annual Projected Hypotheti
mperval between profiles  volume change  volume change replenishment
(ivear fL) (cn yda. per bctwecnpmﬁlm volume
! . a2 ERTA (o ydad*
L L 109-110 11,000 5.54 60340 4,141
Vol t 3
Municipality Date Activity of:::: lznsdih:f Le11 10.000 103 40300 4343
(g, yda,) OQmear ft) ! FProjected values only, Thealcnlamdé«edmimdbacmﬁzmnghmmmm
NoshWildwood 1985 Replonishment and redistribution of 100,000 NA p,,m;,;";, a ot the profile m"d_n“’ s extend fromm each profile b the midvway
Ciey undd:edgedﬁ:um}{crefwd!ﬂﬂ, 2 Average of the mean amual volurne change values from Table 1 of the 2 profiles in the
1989 100,000 NA Jefthand column. This value is listed for shoreline intervals between profiles on the
1990 - NA NA accompanying reach map,
1991 Sand redisribation NA NA 3 Projected volume change b profiles calculated as the sverage sonual volume change
Witdwood City 1990 Redistribution of sand dredged NA NA tiplicd by the di profiles.
froen Hereford Inet and transferred 4 Hypoth 1 replenish volune calcalated g the ISRP Program to find the volume
) from North Wildwood Beach. leqmed w exwnd the 1992 beach profile 1 foot seawa:d from the S-foot land surface
1991 Sand redistribution NA NA clevation along slope of profile.
Wildwood Crest No activity noted.
Borough
Lower Twp. No activity noted. Southern 1.2

miles of Island is of U.S. Coast

G.mémﬂﬁl

! Data from New Jersey Dept. of Environmental Protection, Division of Engineering and
Coustruction, Spring, 19%4.

? NA, data notavaisbk,

Table 13C, Shoreline change, 1986.1992 by profile in feet '
Profile Max. Min. Mocan Standerd  Net change

viai
109 565.42 410,43 468.0% 30.82 -113.51
110 954.56 75249 846.04 73.0% 14122
11 141639 108196 1260.53 J1L3L -32443

! Daa sumumarized from table 2 of Profiles 109-111.

2 The IMaX R, mi and mean d from the ref marker, 19861992

based on annual measurcrents,
? Valoes are summarized from the values listed as "Net shoreline change, 1986-1992°
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
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Profile lines constructed from 35-50 measurement points/profile.

Graph 1 Tablel
APPROX. GAIN ORLOSS OF SAND PER YEAR
{cu. yds. per iinear foot of shoreline)
126 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
20l SHORELINE PER YEAR'
Fry Year Above Below mean  Annual
E 5228 mean sea level total
& 40 soa level
£ 1987  55.64 0.00 -55.64
g 155 1988  28.26 5.80 34.06
1989 6.48 -4.93 1.55
1990 -35.65 0.00 -35.65
g o 1991 S3.10 082 52.28
1992 .99 14.45 -15.44
3 Approximate 6-yr. volume change -18.84
Rt Maan annual volume change .14
Standard deviation 41.09
120 ] . . ¥ Negative value denotes loss of sand
a7 a8 % % 9 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
ol - H ANGE |
Year Date of Distance from Change from
ol MT survey __ reference marker' 1986 shoreline®
1986 10/2% 1416.39
§ 2 [= g 1987 09/22 1264.52 -151.88
e oo 1988 11110 1344.29 -72.1
% 1988 SHORELINE 3 1989 09/15 1318.58 97.81
1990 10/65 1228.49 ~187.9
4 — g 1991 11/04 1159.50 -256.89
3 ol RNl S b 1992 1014 1081.96 =324.43
% . et S ] % Net shoreline change, 1986-1992 ° -324.43
' e ™17 Mean annual distance from ref. mir., 1986-1982 1260.53
o] T L 4 Standard deviation 111.31
- Distance measursd from refersnce markar to maan high tide.
0o -40e Location of refarence marker shown in Farrell (1993).
2 Minus sign Indlcates migration landward.
% v % % % 3 T ® 3 Actual survey date 1o actual survey dats.
SURVEY YEAR
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Reach 13, Profile 110
Cresse Avenue, Wildwood City

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

Graghl Tablel

APPROX. GAIN OR LOSS OF SAND PER YEAR
(cu. yds. per linear foot of shoreline)

1 T APPROXIMATE GAIN OR 1.OSS OF SNAD IN
s CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR !
Py Year Above Belowmean  Annual
5 mean soa level total
= 40 —__sealevel
2 1987 675 3.38 -2.88
g 1988 38.77 7.47 46.24
g ° ry"y 1989 3.48 3.12 6.60
% 1990 10.93 4.17 15.10
O 40 1991 -79.33 -28.80 -108.13
g 1992 79.58 30.73 119.31
i g Approximate 6-yr. volume change 67.24
i 801 Mean annual volume change 11.21
Standard devlation 71.45
120 = S ! Negative value denctes loss of sand
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
ol - Year Date of Distance from . Change from 2
survey reforence marker ° 1986 ghoreline °_
o] ,,,,f 1986 10/30 752.49
1987 09/18 7. 24.78
g ™ e =9 1968 11/10 871.84 119.35
£ e v o 3 1889 09/13 878.60 126.11
g e N 1990 10/05 954 56 202.07
O s 1891 11/04 793.80 41.31
b 1988 SHORELINE g 1992 10114 893.71 141.22
3 ol w% Net shorsline change, 1986-1992 3 141.22
§ o | w3 Meanannual distance from rel. mir, 1986-1992 3 846.04
Standard deviation 73.01
o] LM‘ 7 Distance measurad from reference marker to mean high tide.
Location of reference marker shown in Farrall {1993).
-t < % Minus sign Indicates migration landward.
¥ Actual survey date to actual survey date.
3 L3 % % T T
SURVEY YEAR

131



Reach 13, Profile 109 '
Raleigh Avenue, Lower Township

Change in profile of sand surface, 1986 to 1992
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Graph1 Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yde. per finear foct of shoretine}
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
. SHORELINE PER YEAR'
< Yeoar Above Below mean  Annual
] mean sea sea level total
H 404 level
3 1987 0.35 21.62 21.27
2 1988 7.38 7.81 15.19
¢ R 1989 -1.02 8.10 912
1990 12.09 13.52 25.61
g 1991 -12.11 10.98 113
g 1992 0.26 «10.26 -10.00
g Approximate 8-yr. volume change .72
0 Mean annual volumes change -0.12
Standard devlation 17.45
12 . , 1 Negative value denotes loss of sand
87 [ 89 ) ) %2
SURVEY YEAR
Graph2 Tahle2
SHORELINE CHANGE N FEET
SHORELINE CHANGE IN FEET
-l | e Year Date of Distance from  Change from
survey reference marker ' 1986 shorsiine 2.
0 .n? 1986 10729 565.42
1987 09/18 410.43 -154.99
g e g 1988 11/10 456.53 -108.89
£ - 1989 0913 426.93 -138.49
1086 SHORELINE 1990 10/05 485.35 -80.07
§ - 1991 11/04 485.79 -79.63
2 S e - g 1992 10/14 451.91 -113.51
R RN e e R S S Net shoreline change, 1386-1992 % -113.51
gl > . % Moan annual distance from ref. mkr., 1986-1992 > 468.91
Standard deviation 50.82
uJ 4 Distance measured from reference marker to mean high tide.
Locatlon of reference marker shown in Farrell (1993).
] o ? Minus sign Indicates migration Jandward,
3 Actual survey data to actual survey dats.
% T 5 % T T
SURVEY YEAR
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Figure 16. Map 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 14D. Approximate volume ghange, 19841942 by profile in cublc
yards per linear foot of shoreline

Profie  High Low  Mean vohume Sundard, Net change *
£
104 1054 1284 4.40 283 2638
108 T45328W 385620N 10(est)* Cape May Boach Club, Cape May City 105 66.76 -26.25 19.14 a2 114.85
107 74535TW IB5605N 1182 Baltimore Ave., Cape May City 106 14.14 -34.67 -11.88 1945 1127
106 745555W 385545N 1442 Bm&&;;my and Beach Ave., Cape May w7 5 492 15.80 124 94.79
108 6948 0 203 00 2360 2633 @ l4L6¢
105 T456220W 385554N 1.07 Natre Conacrvancy, Lower Twp. ! Dam ed from table | of Profiles 104- 108,
104 745803W 385601N 1235 St Pewr’s Church, Cape May Point b M’:’; vokume shaage, 1986-1992, siandard deviation, and
Borong pp 6-year volume change from table 1 of Profilcs 104-108.
' In degrees, minuies, seconds.
? Elevation of reference marker is in feet above or below ses level, NGVD (Natiopal Geodetic
Vertical Damm of 1929).
¥ Location of beach profile survey stations estimated from U.S. Geological Survey 7.5-mumie
topographic quadrangle maps. Table 14E. Projected volume change andlhypothewul replenishment voiume for
*  Estimated, pot measurcd. Intervals between profiles in cubjc yards ©
Profile station Distance Awverage anmal Projected Hypottencal
werval between profiles  volume change  volune change replenishroent
(lincar ft) {cu. yds. pet between pmf]es volume
Lioea f1* (moyd)’  (moydt
104-105 9,600 737 70,752 4,988
105-106 8,30 363 30,129 4,657
106-107 2,200 156 4312 1,136

N 2, 8 1970 123
(i) Ggwny | 0 500 360 T .
?mpctdvﬂnelaﬂy The calculaxd valves listed here i tie three righthand columns are

1950 Army Corps begins major 50 year that the profile conditions cxiend from each profile to the midwa
0 >4
;f:a”msm"f f“dm R pomtbctween mmd&mdnemm ng; structares b thern.
shoal Average of the mean anonal voluroe change values from Table | of the 2 profiles in the
Cape May City E 1 mile of arca is part of lefthand colums. This value is listed for shoreline mtcrvals between profiles on the
U.S. Coust Guard Station (USCG). accompanying reach map.
1589 R - o \viﬂi o ) 465000 NA 3 Projecied v;u;:: change bctwecn proﬁbc calculaied as the average amoual volume change
ld'cdgeﬂfimnCaPeMayhﬂcL * Hypothetical replenishment volume calcalated utili
- ; Ny H utilizing the ISRP Program to fand the volume
1991 R‘g‘;fg;’;’;m‘ with sand from 800,000 12,000 roquired to extend the 1992 beach pmﬁle 1 foot seaward from the 5-foot land surface
1992 - 500000 12,000 clevation siong slope of profile.
Lower Twp. Wc}s,:&-nz,wofmf'pr.isSaz
1986 Dune construction in State P;sz 47,000 3,600
with sand from s e of Cape
1986 - 40,000 4,300
May Poim 1992 Replenishment with sand from 42,000 1,350
C‘gocough stockpile of Cape May Canal

! Dm&mNewhxy%E.dEm&mmﬂPrmDivhkmofﬁngmm
Construction, Spring, 1
2 NA, data oot available.

Table 14C. Shoreline change. 1986-1992 by profile in fet !
Profile M Min. Mean Standard  Net change
"

ax.
104 414.91 374.09 392.67 14.10 4082
105 653.77 314.57 44129 12079 3299
106 424.22 253.93 3147 5292 17029
107 35136 151.04 214.56 92.58 183.14
108 58219 329.10 43678 103.93 25109
! Data summarized from table 2 of Profiles 104-108.
? The maximum, minimarn and mean d from the ref marker, 1986-1992
based on anmmal measurements.

* Values are summarized from the valucs listed as "Net shoreline change, 1986-1992"
in table 2 of Profiies 104-108,

S & E——————



Graphl Iablel
APPROX. GAIN CR LOSS OF SAND PER YEAR
{cu. yds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
o SHORELINE PER YEAR!
b= Year Above Below mean  Annual
E mean sea lovel total
2 4 sea level
g 1987 470 -2.67 2.03
] 20 1988 215 3.07 5.22
§ 1989 9.51 32.07 41.58
g 1990 8.83 2.08 10.91
i » 1991 2356 45.93 69.49
5 1992 392 8.45 12.37
g Approximate 6-yr. volume change  141.60
B0 Maan annual volume change 23.60
Standard devlation 26.53
120 - v v ' Nogative value denotes loss of sand
%] 88 ) % o 02
SURVEY YEAR
Graph2 Tahle2
kil SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
- e survey reforence marker ! 1986 shorefine 2
ol L. f 1986 10/29 329.10
s 1987 09/18 343.66 14.56
5 1 P =g 1968 11/04 337.16 8.06
£ P -’ = 1989 0813 458.74 129.64
] 8 1990 10/04 457.78 128.68
i 1991 11/08 548,80 219.7
5 1986 SHOREUNE g 1992 10/15 582.19 253.08
i e Net shorsiine change, 1986-1992 3 253.09
3 m% Mean annual distance from ref, mkr., 19861992 ° 436.78
K $tandard deviation 103.93
o] el ¢ Distance measured from reference marker to mean high tide.
Locat!an of reference marker shown In Farrell (1993).
“ [ 2 Minus sign indicates migration landward.
! . . 3 Actual survey date to actual survey date.
- £+ - s{n\p&m 0 ot "
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Reach 14, Profile 108
Cape May Beach Club, Cape May City

Change in profile of sand surface, 1986 to 1992
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~ Reach 14, Profile 107
Baltimore Avenue, Cape May City

Change in profile of sand surface, 1987 1o 1992
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Graph 1 Jablel
APPROX GAiN OR LOSS OF SAND PER YEAR
v, per linsas ok of shoreiine)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
o108 CUBIC YARDS PER LINEAR FOOT OF
w0 SHORELINE PER YEAR
< Yoar Above Below mena Annual
z mean sea lovel total
L 40 sea level
g 1987 0.02 -1.12 1.14
3 202 1988 0.58 0.56 -0.02
3 XY T 1969 0.03 1.10 1.07
% 19950 0.49 10.42 10.91
% § 1991 91.03 0.00 91.03
2 1992 -10.14 5.22 4,92
§ Approximate 6-yr. volumae change 84.79
-804 Meaan annual volume change 15.80
Standard devlation 37.24
120 . ¥ Nagative valus denotes loss of sand
87 88 8¢ 90 9 92
SURVEY YEAR
Graph2 Table2
SHORELNE CHANGE IN FEET
SHORELINE CHANGE IN FEET
] | o Yoar Date of Distance from Change from
survey reference marker ' 1986 shoreilne ?
004 'sw? 1986 10/28 168.22
1987 09/18 155.44 -12.78
E bt - %" g 1988 11/04 151.04 -17.18
¢ oo % 1989 09/13 154.69 -13.53
% 3 1990 10/04 17339 537
T o 1991 1108 347.80 179.58
M 1986 SHORELINE g __tom 10/06 351.36 183.14
1004 Fsm Net shoreiine change, 1986-1992 7 183.14
- 2 Moan annual distance from ref. mkr., 1986-1992 214.56
tandard daviation 92.58
0 rﬂ% Distance measured from reference marker to mean high tide.
Location of referance marker shown n Farrell (1993).
o] = 2 Minus sign Indicates migration landward.
' i ' ’ w | Actual survey date to actual survey date.
® ’ SUFNS/YE)R ;
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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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Profile lines constructed from 35-50 measurement points/profile.

Graphl Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu. yds. per inear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
w0 SHORELINE PER YEAR '
f Year Abovs Below mean  Annual
E ‘DJ maean sea level total
E sea lovel
-4 et 1987  .25.58 -8.09 -34.67
3 5 1988 3.49 2.068 5.55
o 1969 -7.98 -9.64 -17.62
1990 431 9.83 14.14
N 1991 -4.07 4.14 -8.21
S 1992 1407 16.39 -30.46
g Approximate &-yr. volume change 7127
80+ Maan annual volume change -11.88
Standard deviation 19.45
120 i} . ' Negative valus denotes loss of sand
87 88 % 90 [ 92
SURVEY YEAR
Graph2 Table2
SHORELINE CHANGE IN FEET
SHORELINE CHANGE IN FEET
Year Date of Distance from Change from
“ I survey reference marker ' 1986 shreline ?
I~ ,mt 1986 10/28 424.22
1987 09/17 312.8¢ -111.42
§ 2] i g 1988 11/04 330.54 -93.68
=4 2 1989 09/13 285.91 ~138.31
] 3 1990 10/04 322.30 -101.92
1986 SHORELNE 1991 11/08 318.51 -105.71
T 1992 10/06 253.93 ~170.29
ool v Mo FA—— —— 2 Net shoreline change, 1986-1992 7 170.29
. - T o3 Meanannual distance from ref. mir., 19861992 3 32117
I Standard deviation 52.52
4 ' Distance measured from refersnce marker to mean high tide.
Location ot reference marker shown in Farrsll (1993),
e 2 Minus sign indicates migration landward.
3 Actual survey date to actual survey date.
14 T % % & ) T =
SURVEY YEAR
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ELEVATION (FEET) BELOW AND ABOVE SEA LEVEL

Reach 14, Profile 105
Nature Conservancy, Lower Township

Change in profile of sand surface, 1986 to 1992
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Profile lines constructed from 35-50 measurement points/profile.
; Graphl Tablel
APPROX. GAIN OR LOSS OF SAND PER YEAR
{cu.yds. per finear foot of shoreing)
120- APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FOOT OF
SHORELINE PER YEAR '
= 80 Year Above  Belowmean  Annual
maan sea level totai
z o sea level
£ 1987 0.31 -4.58 4.89
3 1988 19.42 7.84 27.26
w0 1989 13.84 5.39 19.23
% 489 1990 1724 15.50 32.74
© 3 O ad 1991 £.03 -26.22 -26.25
| 2 1992 2084 45.92 66.76
a 2 Approximate 6-yr. volume change 114,85
-804 Mean annual volume change 19.14
Standard devlation 3211
; Negative value denotas loss of sand
B 87 | s 8 ® 9 ®
SURVEY YEAR
Graph2 Table 2
SHORELINE CHANGE IN FEET
[ SHORELINE CHANGE IN FEET
Yoar Dats of Distance from Change from
) - survey refernce markoer ' 1986 shoreline 2
- . ? 1986 10/28 330.78
o 1987 09/17 31457 «16.21
£ o« e g 1988 10/04 373.11 42.33
& T z 1989 09/13 406.80 76.02
1 ™ ™3 1990 10/63 495.87 165.09
T 1991 11/05 514.16 183.38
o g 1992 10/06 653.77 322.99
-wj o Net shoreline change, 1986-19927 322.99
ol . % Mean annual distance from ref. mir., 1986-1992 % 44129
Standard deviation 120.79
o o ‘ ' Distance measurad from reference marker to mean high tide.
Location of reference marker shown in Farreli (1993).
h [ ? Minus sign Indicates migration landward.
3 Actual survey date to actual survey date.
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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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Graph1 Tablel
APPROX. GAIN ORLOSS OF SAND PER YEAR
(cu. wds. per linear foot of shoreline)
120 APPROXIMATE GAIN OR LOSS OF SAND IN
CUBIC YARDS PER LINEAR FQOT OF
SHORELINE PER YEAR '
ey i Year Above  Belowmean  Annual
maean sea lavel total
E 0 sea lavel
£ 1987 $.02 3.82 -12.84
g o0t 1988 -3.13 -1.56 -4.69
o - 1989 -1.47 1.46 -0.01
g 1990 -3.89 -3.95 -7.84
4o 1991 8.01 2.83 10.84
% 1992 -9.48 2,36 -11.84
(<] Approximate 6-yr. volume change -26.38
80+ Maan annual voiume change -4.40
Standard davlation 8.83
" 1 Negative value denotes loss of sand
- 87 8 @ 89 o 92
SURVEY YEAR
Graph 2 Table2
n e e SHORELINE CHANGE IN FEET
Yoar Date of Distance from Change from
] "°' survey ence marker 986 shorsiine 2
ol _”f 1986 10/23 414,91
1987 08/17 397.90 ~17.01
E £ £ 1588 10/04 390.16 -24.75
< 1989 09/12 396.66 «18.25
bt [ g 1990 0912 376.31 38.6
% 1965 SHORELINE 1991 11/08 398.66 -16.25
w T TR N RRLEE I 1992 10/22 374.09 -40.82
5 ol Lo § Net shorsline change, 1986-1992° 40.82
§ % Mean annual distance from ref. mkr., 1986-1682° 392.67
e = Standard deviation 14.10
- 4 ! Distance measured from reference marker to mean high tide.
Location of reterence marker shown in Farrell (1953).
o] - 2 Minus sign indicates migration Jandward.
3 Actual survey date to actual survey date.
“ I % 11 & had
SURVEY YEAR
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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 scismic signal.

depth of penetration - An estimate of the effective depth
to which a geophysical technique 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.
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geomorphic - Pertaining to the form of the earth or its
surface features.

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

horizoutal 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.

macrofossii - 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
carth 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.

150






