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CHARACI P_RIZATION OF OFFSHORE SEDIMENTS IN

FEDERAL WATERS AS POTENTIAL SOURCES OF

BEACH REPLENISHMENT SAND--PHASE I

Jane Uptegrove I , Lloyd G. Mullikin 1, Jeffrey S. Waldner I , Gail Ashley 2, Robert E. Sheridan 2,
David W. Hall 1, James T. Gillroy 1, and Stewart C. Farrell3

ABSTRACT

In 1992, the Minerals Management Service (MMS) of the U.S. Department of the Interior and the New

Jersey Geological Sm-vey (NJGS), New Jersey Department of Environmental Protection (NJDEP) formed a

multi- agency task force and began a two-phase study to investigate potential beach-replenishment-sand sources
in federal waters offshore of New Jersey.

Phase I consists of the collection of geologic and geophysical data, including the following: 1) a review

of previous investigations; 2) identification of shoreline areas with severe erosion problems; 3) identification

of potential sources of beach replenishment sands; and 4) acquisition of seismic data and vibracores. Prior work
in the federal waters area of the New Jersey offshore were transposed to the Geographic Information System

(GIS) at NJGS and an extensive reference list of studies was compiled.

Analysis of beach profile data utilized the Interactive Survey Reduction Program (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 dala and cross-sectional pro f'des

were compiled on individual data sheets. Also, a record of recent (1984-1993) replenishment projects for the

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

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 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- resources of the offshore area. To promote this expansion,

ticular, its beaches) is increasingly the subject of public the Minerals Management Service (MMS) of the U.S.

concern anddebateas population andrecreatinn pressures Dept. of Interior initiated Cooperative Agreement #14-

intensify in coastal communities. The state is committed 35-0001-30666 with the New Jersey Geological Survey

to maintaining beaches, in part with extensive sand-re- (NJGS), Division of Science and Research, New Jersey

plenishment projects. Concurrently, the federal govern- Dept. of Environmental Protection (NJDEP) to obtain
ment ismandatedtomanagethepublic waters offshore of basic geological, economic and environmental data on

New Jersey on the Atlantic Inner Continental Shelf. This sand deposits in federal waters offshore of New Jersey

mandate includes expansion of knowledge aboutpotential with potential for use in beach-replenishment efforts.



Accordingly,theNJGSestablishedaTaskForcewith locatedinfederal waters.TheirworkprovidesafL,'mbasis

representativesfromparticipatingagencies, includingDi- foradditional work in this area. Also, Rutgers staff corn-
vision of Engineeringand Construction (DEC) and the piledreferenceson coastal processes active on the Arian-

Division of Fish, Game and Wildlife at NJDEP, Rutgers tic Inner Continental Shelf as well as studies of specific
University Geoseiences Dept., and the Philadelphia Dis- sites in the New Jersey offshore area. Selectedreferences

tfict Office of the U.S. Army Coq3s of Engineers aro listed at the end of this report.
(USACE). Data compilation and acquisition services

were contracted to Rutgers Geosciences and the New 2) Identification of eroding shoreline in New Jer-
Jersey Marine Sciences Consortium. Also, to expand the sey and priorifization of replenishment need. With the

technical background of project staff at NJGS and en- cooperation of the USACE, DEC and theCRC, Lloyd G.
hanee the research opportunities afforded by the MMS Mullikinand James T. Gilroy ofthe NJGSanalyzed beach
grant, the NJGS established liaisons with the New York profile data collected by Stewart C. Farrell of Stockton
District of the USACE, Rutgers University's Institute of State's Coastal ResearchCenter (CRC) for NJDEP's Di-

MarineandCoastal Sciences,theCoastalResearch Center vision of Engineeringand Construction (DEC), atilizing
(CRC) at Stockton State College, and the Bureau of ISRP software to estimate volume and shoreline change
MarineWaterClassification and Analysis, NJDEP. The at 83 beach profile stations along the New Jersey Coast.
technical assistance provided by all these agencies was These data were combined with the available record of

key to the completion of the project, beach restoration projects from the DEC and with anec-
dotaldam from thepublic to identifybeaches subjected to

Phase I of this study, the collection of geologic and the most severe erosion. Data on the volume and shore-

geophysicaldata startedon July 1, 1992,and included the line change and the cross section of the prof'fle were
following: l)areviewofpreviousinvestigations forback- compiled on a da!a sheet for each profile station. The

grounddata;2)identificationof shoreline areas with se- profiledatasheets aregroupedby rest:h segmentsalong
vereerosionproblems; 3)identificationof offshore sites the New Jersey Atlantic Coast, together with summary
within federaljurisdictionas potential sourcesof beach data for each reach. These findings were transferredto
replenishmentsands;and 4) acquisitionof seismic data map formby rankingthe volumegain/lossalong theNew
and vibracoresfromthese potentialsourceareas.Follow- Jersey Coast (figs. 3A and 3B).
ing is a brief summary of the work performedon these

tasks. NJGS' analysis of Stockton Stale's quantitative dal'a
is in general agreement with the information from DEC

1) Review of previous investigations. Gail M. andthepublic, particularly forbeacheswithextromegain
Ashley and Robert E. Sheridan of Rutgers Geosciences or loss of sand.
appointedFrederick L. Mailer to compile references and
interview investigators, including the USACE, Philadel- The DEC and the USACE have derived volume

phia and New York Districts. He also studied data on estimates of needed beach sand at sites along the New
vibracores archived by Rutgers, USACE and Alpine Jersey coastunder evaluation for replenishment projects.

Ocean Seismic Survey, Inc. In addition, Ratgers Geosci- Accordingly, NJGS did not attempt to derive summary
ences graduatestudents John S. Carey, Matthew C. Goss, figures for these quantities. Moreover, beach dynamics
andPeter C. Smith compiledsummmiesof the majorNew differ considerablyfrom one areato another. Thns, accu-

Jersey seismic/vibracore studiesand their locations. The rate estimatesof comprehensive replenishment-sand vol-
map data were transposed onto the GeographicInforma- umes were beyond the capability of this analysis. Alter-
tion System (GIS) at NJGS to produce figures I and 2 of natively, utilizing the ISRP software, NJGS staff derived

this report. Review of the previous studies revealed that estimates of hypothetical replenishment volumes for sec-
therehas beenpriorwork in the federal watersarea of the tions of the coast between profilestations (see tables 2E
New Jersey offshore, specifically 1)Cousins,Dillon,and through 14E).This information canbe used on the preCde
Oldale (1977), 2)McClennan (1983), 3)Williams and or reach scale by coastal planners and others to delineate
Duane (1974), and 4)Meisburger and Williams (1980). specific replenishment sand needs. Also, NJGS staff

The Meisbttrger and Williams (1980) Cape May study compiled several data sources to produce the record of
included seismic and vibracore data from several shoals recent (1984-1993) replenishment projects for the entire
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New Jerseycoast (tables 2B through 14B).This informa- For instance, in Meisbarger and Williams' Cape May
tion is essential in any analysis of erosion patterns. For study (1980), some of the shoals identified as premising
instance, profiles located nearreplenishment projects can sourcesof replenishmentsand have alreadybeendredged

provide information about the fate of replenishment for the Cape May replenishmentprojects. Also, because
sands. Already, this compilation has proved helpful in systems of units varied by study, units are reported as
recommending additional profile stations for expansion found in each study with a conversion to inch-pound or

of the NewJersey BeachProfde Network. metric, as needed. Review of these studiespreceded site
selection for the seismicand vibracorework of the current

3) Identification of offshore sand sites within fed- project. Table 1A lists the types of data that were col
eral jurisdiction as potential source areas for beach lected and analyzed in these studies. Figure 2 shows the
replenishment sands. Ratgers Geosciences led this task location of vibracores collected as part of these studies.

of the project, reviewing previous studies to avoid dupli- Complete referencesare included in the reference list.
cation and consulting NJDEP staff on areas of significant
beach erosion. Of two key areas chosen, economic and 1. Cousins, Dillon, and Oldale, 1977: A regional
logistical constraints restricted detailed investigation to seismic study of the continental shelf from Long Island
one, situated offshore of Townsends Inlet,New Jersey. toChesapeake Bay. Its major objectives were to search

for potential environmental hazards such as mobile
4) Acquisitionofselsmic data and vibracores from sand sheets or recent faulting, and tentatively to identify

the identified areas. Geophysicists Jeffrey S. Waldner the shallow subsurface sedimentary smicture and strati-

and David W, Hall of NJGS and Robert E. Sheridan and graphy. The authors cite several significant seismic or
Peter C. Smith of Rutgers University deployed the com- bathymetric studies of this region that precede their

bination analog/digital seismic system, first developed work, including those of Veatch and Smith (1939), Era-
under the auspices of the MMS' Continental Margins ery (1965,1966,1968), Stearns (1967, ESSA C&GS se-
Program (Year 9), to collect more than 150line miles of des), Uchupi (1968, 1970), Emery and Uchupi (1972),
data during the summer of 1993 (fig. 2). Sheridan sub- and Schlee and Pratt (1972) (see Cousins, Dillon, and
sequently designated vibracore locations based on initial Oldale, (1977) for complete references).
review of the analog seismic data. The original vibracore
contract, 3nunged to piggybackon a vibracoreprojectof This survey was conducted during April and May of

theUSACE, encounteredunresolvedlegalissuesbetween 1975, fundedby the Bureau of Land Management and by
the USACE and NJDEP. Eventually, a vibracoring con- the U.S. Geological Survey, Office of Marine Geology,

tract was awarded by NJDEP to New Jersey Marine Branch of Atlantic-Gulf of Mexico Geology, at Woods
Sciences Consortium in June, 1994. Twenty vibracores Hole,Massachusetts.
were collected during late August and early September,

1994. Analysis of the seismic data and the vibracores is The data are presented in three sections: 1) the Long
scheduled for Phase II of the MMS study. Island shelf; 2) the New Jersey shelf to Delaware Bay

(area no. 1 in fig. 1), and 3) the Delaware shelf south to
PREVIOUS STUDIES theentranceofChesapeakeBayand theentireVirginiashelf.

Listed below are brief descriptions of 11major stud- 2. Williams and Duaae, 1974: A total of 445 miles

ies of the New Jersey offshore area, keyed by number, (716 kin) of continuous seismic reflection profiles (50-
author(s) and date of publicationto the locationsin figure 200joule sparker)and 61 vibracores were obtained from

1. The studies are of three types: the Inner New York Bight, an area of about 250 square
miles (650 square kilometers) offshore of northern New

1.) seismie/stratigraphic, Jersey and western Long Island. Shrewsbury Rocks, a

2.) resource evaluation, and submarine outcrop of resistant coastal plain sediments,
3.)environmental. demarcates two distinct geomorphic provinces. The

northern province is underlain by coastal plain strata
The following descriptionswere compiled from the which have been deeply eroded by Pleistocene glacial

text of the studies and thus may include d._tedmaterial, processes andcovered by sand-and-graveloutwash. In the

7



southern province, the coastal plain strata have been total of 54.46 million cubic yards (41.4 million cubic
evenly truncatedand are now coveredby a veneer of more meters)of sand from the Sea Bright Borrow Area suitable
recent material. Seismic records reveal three primary for replenishment of nearby beaches.
types of bedding: 1) Coastal Plain strata which exhibit a

gentle, regional, southeastward dip, 2) steeply inclined 5. McClennan, 1983: High-resolution seismic pro-
erossbeds of fluvial origin which are restricted to an files and sidesean sonar data were collected offshore of

elongate basin east of Sandy Hook, and 3) Pleistocene- New Jersey in June, 1980. The sidescan sonar images
Holocene stratified fluvial sands and gravels which are indicated some potentiallyactive megaripples with 2- to
regionally discontinuous and dip gently seaward.Cores 3-meter (6- to 10-foot) crestal spacing within an area of

show that fine to mediumsand predominateson the inner general image darkening. The darkened area mayconsist
shelf. Isolated patches of coarse sand and rounded pea of a group of indistinguishable ripples. The megaripples
gravel are presentoffshore of Long Island. Coarse sedi- cluster in patches of 10 to 50 sequential ripples in the
ment offshore of New Jersey is considered to originate northern part of the study area. Most are concentrated in
from sea floor outcrops of coastalplain sWata. Very f'me water depths of 20 to22 meters (65 to72 feet);others are

sand, silt and clay comprise the sea floor materialsoccu- in water as shallow as 12 to 15 meters (39 to 49 feet) and
pying the headof the Hudson River Channel. Sand suit- extend laterally as far as 9 to 17 km (5.6 to 10.6 miles)
able for beach nourishmentblankets the shallow parts of offshore. The seismic reflectionprofilesrecorded subbot-
the Inner New York Bight. An estimated 2 billion cubic tom reflectors as deep as 42 meters (138 feet) below

yards (1.52billion cu.meters)of clean sand isrecoverable seabed. Horizontal reflectors, sediment-filled valleys,
by dredging. Significant parts of the Hudson Channel buried channels, and maltiply-dipping reflectors were
havebeen f'dledby ocean disposal of as much as I billion recorded. Flat-lying reflectors were observed south of

cubic yards (0.76 billion cu. meters) of anthropogeuic BarnegatInlet with locallyburied valleys or inlets cutting
waste material, the sediments southeast of Great Egg, Little Egg, and

Barnegat Inlets. North of Barnegat Inlet, subbottom re-
3. Fray and Ewing, 1961: Sparker survey and flectors are traceable as far as 4 km (2.5 miles); they are

echosounder data were taken along two wansectsparallel separated by 5to 12meters (16 to40 feet) of sediment. A
to the northern New Jersey shoreline. Twenty piston 2-1o_ (l.24-mile) lransition zone separates the northero
cores taken in the summerand fall of 1960were driliedto and southeroparts. Surficial sediments in this wansitiou

a maximum depth of 220 cm.(approx.7 feet).Gross core zone typically are less than I meter (3.28 feet) thick but

lithology, grainsize, mineralcontent, cementing material may be veryactive,as indicated bynumerous megaripples
and organic content were described for each lithologic and linear sand stringers.
unit. Offshore components of the Navesink, Red Bank,

Manasquan and Kirkwood formations were tentatively 6. Ashley, Wellner, Faker, and Sheridan, 1991:
ideotifiedusingsparkersurvey, macrofossilandcoredata. Analysis of 100 km (62 miles) of seismic reflection

(GEOPULSE) profiles from a47-km 2(18-square-mile)
4. Alpine Ocean Seismic Survey, Inc., 1988: Dar- grid on the low-mesotidal inner continental shelf near

ing February and March of 1988 the Sea Bright Borrow Barnegat Inlet revealed that the upper 30 meters (100

Area was further investigated to delineate additional off- feet) is composed of three unconformity-bounded
shore areas of suitable borrow material. This was in units. Vibracores 1 to 6 meters (3 to 20 feet) long

response to a revised requirement of 47.2 million cubic recovered from 12 sites contain several lithofacies,

yards (36 million cu. meters) of sand for nourishment of reflecting a variety of depositional environments that

SectionOne project beaches. The entire Sea BrightBor- existed during late Quaternary 81acio-eustatic sea-level
row was investigated by geophysical lines operated with fluctuations on this slowly subsiding passive margin
aUNIBOOMsubbottomseismicprofilercapableofpene- with low sediment supply. Environments include 1)
Waling and delineating the deeper subbottom strata, rivers active during glacial and stadial Iowstands of the

Basedon the interpretation of the seismicreflections, 30 sea, 2) a barrier island- lagoon complex, 3) pro-barrier
vibracores were taken at selected locations. Cores and ebb-tidal delta, 4) shore-attached and shore-detached

geophysicaldata of this survey and its predecessors were ridges, and 5) below-storm-wavebase shelf dating to
con-elated and analyzed. These activities delineated a interglacial or interstadial highstands.
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Following the last major interglacial(approx. 125 8. Meisburger and Williams, 1982: About 1800
ka), sea level fell and riverine erosion produceda planar, km2 (700 sq. miles) of the central New Jersey Inner

seaward-dipping surface(R1) by early Wiscousinan time Continental Shelf between Avalon and a line 7.5 km (4.7
(approx.70 ka). As sea level ruse during the mid-Wis- miles) north of Bamegat Inlet was surveyed to assess and
consinan (approx.55 ka), abarrierisland systemmigrated quantify marine sand and gravel resources as deep as 6
shoreward to within 0.2-1.7 km (0.1 to 1.1 miles) of the meters (20 ft.) below the sea floor. A total of 1133 km

modern barriershoreline, leaving a 4- to 6-meter (13- to (704 miles) of high-resolution seismic reflection prof'des
20-foot)-thick record (Depositional Sequence I). Maxi- and limitedsidescan-sonar coverage were combined with

mum highstand of the mid-Wisconsinan sea was 20 me- analysis of 97 vibracores to quantify the offshore sand
ters(66 fee0 below present sealevel. Sealevel fellagain resources. Study results show that manylinearandarcu-

during the late Wisconsinan (approx. 20 ka) and rivers ate shoals appear to be Holncene in age and overlie
again flowedacross theexposed shelf,creating an uncon- pre-Holocene deposits. The pre-Holocene deposits con-
fortuity (R2). Subsequently, a barrier/lagoonal system rain shells, shell fragments, and other calcareonsmaterial

developed following rising sea level at least by early and commonly are yellowish-brown, suggesting deposi-

mid-Holocenetime, basedonpeat (8,800+ 130BP)cored tion in a suhaerial setting or exposure to leaching proc-
from a depth of 12 meters (39 fee0. The mid-Wisconsi- esses. The heterogeneouscharacter,extremelypoor sort-
nan (approx. 55 ka) barrier system was preserved under ing, oxidation-typecolor of the coarser material, and the
these early Holocene transgressive sedimenis (lower coincidencewithchannel-likesubbottomreflectorson seis-

Unit of Depositional Sequence II, lower transgressive mic records suggest a fluvial origin. An estimated 172
tract). The modem barrier and inner continental shelf millioncabicmeters(225 millioncu.yards)ofsuitablesand,
deposits (UpperUnit of DepositionalSequence II, upper in 15areas, is available,but requiresfurtherevaluation.
transgressive lrac0 are thin (typically3to 4 meters, or 10

to 13fee0 pebbly sands overlying a prominent unconfor- 9. Waldner and Hall, 1991: Deeper penetrating

mity (a transgressivesurface, R3) formedby marine ero- seismic reflection data revealed the Miocene "800-ft.
sion during the Holocene sea-level rise. The ebb tidal aquifer" dipping southeastward. Correlation to the

delta and shore-aHachedlinear sand ridges both act as U.S.G.S. offshore monitoring well yields reliable idanti-
partial shields against wave and tidal current erosion of fication of the seismic reflection horizons. The higher-
the muddysubstrate directlybeneathR3. In the nearshore resolution GEOPULSE seismic data revealed an incised

area, this shielding produces a transgressive surface (ma- valley higher in the slxatigraphicsection with a southeast
rineunconformity) ofrelativelyhigh relief(3 to7 meters, trend. The age of incision and subsequent filling are
or 10to 23 fee0. unknown.

7. Miller, Dill, and Tirey, 1973: High-resolution 10. Dill and Miller, 1982: Geophysicalsurvey data
seismic data (3.5kHz Sparkerand UNIBOOM)disclosed were collected off Avalon, NJ in the area proposed for

the sand thickness of the Beach Haven Ridge, site of the installationof an ouffall pipe. Using a DE 719-B Echo

proposed AtlanticGeneratingStation. It is only 5 ft (1.5 Sounder,detailed bathymetry of the adjacent coastal wa-
meters) thick on the northernend of the ridge but thickens ters was surveyed. The bathymetric data showed that the

to 20 ft. (6 meters) on the southern end. The ridge is ocean bottom descends to the 40-foot (12-meter) contour
underlain by a north-south trending valley at depths of within 5000 feet (1524 meters) of the beach and remains
more than 60 ft.(18 meters) that is filled with Holocene relatively flat seaward from that line to the boundaryof
(7,000-8,000 yearsbefore presen0 mud. The valley is the surveyarea.An ORE3.5 kHz subbottomprofderwas
incisedintoclay nnitsofPleistoceneage, probablydepos- used along 20 transects parallelto the shoreline and 13
itedduringthelSoisotopeslage-5 highstandofsealevel, transects perpendicularto the shoreline. The profiling
The sparkerseismic signal penetratedmore deeply into penetratedto a maximum depth of 60 feet (18 meters)
theTertiaryand Pleistoceneformationswhich dip south- below the sea floor and disclosed a series of flat lying
eastwardas deepas 500 ft (152 meters) below the sedi- reflectors; the uppermostreflectors are truncatedby the

ment surface. Also, the Tertiaryformationsareat a very sloping ocean bottom on their seaward edge. Eleven
shallowdepthnorthof Bemegat Inletwherethey cropout vibracorestakento a depthof 30 feet (9 meters) show that
on the sea floor, the sedimentscorrespondingto the prominentreflectors
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consist primarilyof sandand gravel with some layersof relatedto aparticularstormevent. After the March,1984
silt. Anupperunitofdease, medlum-to-finesandextends storm, Federal Emergency Management Agency's
fromthebeach andthinsrapidlyseaward. Anintermedi- (P'EMA)InterageacyHa7ardMitigationReport(FEMA-
ateunitconsists of organicsilt mixed with gravel,inter- 701-DR-NJ)recommendedan updatedmappingprogram
pretedasLatePleistocene-Holocenematerial.Theunder- every five yearsor after the next severe storm, comple-
lyingthirdunitis mucholderandcontainsabundantclean mentedby annualbeach-duneprofilingsurveys.The pro-
sandand fine gravel, posal pointed out the need for beach volume data to

determineboth short-and long-term trends in beach sta-
ll. Meisburger and Williams, 1980: A geologic bility. Theshort termevcots, suchas storm recovery and

study of the InnerContinentalShelf region off of Cape beachnourishmentactivity,wouldbe reflectedin the long

May,NJwas conductedinorder tofindanddelineatesand termhistory of shoreline advanceor retreatateach of the
and gravel for beach restorationand maintenance.This projectsites.
study includedanalysisof 1258kilometers (782 miles)of
seismic reflectionprofiles and 104 sedimentarycores as In 1985,documentationof beachconditionwas nec-
much as 3.7 meters (12.14 feet) in length. Resultsof the essary to satisfy the Damage Survey Report (DSR) re-
study indicatedthat 18 sites, identifiedon isopachmaps, quirementsof FEMAforlosses to municipallyengineered
containnearly 1.09billion cubic meters (1.43billion cu. andfundedbeachesand dunes.In the aftermathof Hurri-
yds.)of sand. All buttwo oftbe sitesare linearand arcuate cane Gloria,FEMA stronglyrecommended that the state

shoals of Holoceneageconsistingof clean, quartz sandof initiate a monitoring program so that the documentation
marineorigin. The shoals are about 6 meters (20 fee0 would be available in the future.
thickand appearto rest on a pre-Holecene fluvialsurface

composed of dense silty sand and gravel. Thesix shoals The beach and duneprot'dingprogram involves an-
closest to the Cape May beaches contain about 216 mil- nual monitoring of general shoreline and beach face con-
lion cubic meters (283 million cu. yds.) of sand, making ditions, including erosional and depositional trends.
themthemostpromisingsouthemsitesforfutureconsid- These data permit determination of potential erosion
eration, problemsand areas inneed of beach and duneprotection

programs.The profding programhas the potential to help
IDENTIFICATION OF ERODING SHORELINE reduce development risksin high hazard areas and to aid

in the coordination of federal assistance throughFEMA
The New Jersey BeachProfileNetwork followingmajor coastal storms.

The conceptfor a NewJersey BeachProfileNetwonk Methodology
(NJBPN) developed in March 1986 at the New Jersey
Dept. of Environmental Protection's Division of Engi- Duringthe summerof 1986, scientistsfrom the DEC
neering and Construction (DEC), formerly the Division and CRC visited each New Jersey municipality along the
of Coastal Resources. The DEC conWacted with the Atlantic Coast, and parts of Rafitan and Delaware Bay.

StocktonStateCollegeCoastal ResearchCenter (CRC)to Beach survey sites were selected based on the following
assist in the planningand implementationof theprogram, criteria:

The CRCstaffbegandata collectionat the NJBPNsurvey
stations in 1986. 1. Locati?n represents typical communitybeach

condition.

The NJBPNdevelopedin responsetocoastaldamage
caused by a March 1984 northeast storm and Hurricane 2. Each shoreline community has at least one site.
Gloriain 1985. Thisdamage occurred at a time when the

state had scant quantifiable survey data tosubstantiatethe 3. Existing survey data are used to determine the
amountor severityof sedimentloss on the state's beaches, site.

Municipalitieswithdamagedbeaches couldonly estimate
losses as "low","moderate",or "severe".Also, there was 4. Surveys are to be conducted annually in the

no way to document whether losses had been chronic or Fall.
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5. No federalpropertyis includedin theprogram, warecanprovideapproximatevolumechange valuesfor
the beach area within 1000 feet of the profile site (or to

6. Controlpoints forprofile stations are sited on any groin/jettystructure--thestructures invalidate the cal-

Staleor Countyproperty, culationbecauseof their sand-collectingor sand-starving
effect). Because some of the survey sites are over 6000

In theFall of 1986,the stavey team collectedthe f'_t feet apart, one cannot compute volume change for an
setof measurements. A team fromthe CRC has collected entire beachor total volumegain/loss between sites with-

follow-up measurements every year through 1993. The out understandingthat suchestimates are a gross approxi-
1992 survey was completed three weeks prior to the mationofthecomplex, variableanddynamiesand-supply
December 1992northeast storm, the damage from which systems that characterize theNew Jersey coast.
resulted in the NewJersey shore being declareda Federal

disaster area. The analysis in this report is based on the The New JerseyCoa_tline
data collected annually from 1986to 1992.

The New Jersey Coast is 130 miles in length. Its
There are 90 beachprofde stations, 83 along the beaches are composedprimarily of unconsolidatedsand,

Atlantic Coast,3 onRaritan Bay, and 4 on DelawareBay. silt and gravel reworked from Cretaceous, Tertiary, and
The beach profilesare surveyed each autumn. Quaternary Coastal Plain sediments (McMaster, 1954).

The unconsolidated material is eroded either from on-
The profile linesare surveyedwitha Lietz Set-4Total shore CoastalPlain Formations in the northern section of

Station Electronic Transit which feeds data to a SDR-22 the coast or from submerged coastal plain sediments
SUlNeydata logger. The unit is activated over the ftrst redistributed along the Coast by wave action and long-
known point, the Instrument Station (IS), with data en- shore transport. The New Jersey Coast is the landward

tered concerning survey location, benchmark elevation boundary of the Atlantic Continental Shelf, a slowly
and position for two known points as well as several subsiding passive margin with low sediment supply that
environmental variables (such as temperature), collima- has undergoneseveral glacially-controlled sea-level flue-
tion, transit height, and prism height. The survey points toallons (Ashley and others, 1991a). Sea level has risen
are obtainedusingareflecting prism.A back shot is taken along the New Jersey Coast, and the nearshore zone is

at the second known point, (called the Back Shot (BS)). being inundatedat a rate of about 8.7 inches per century,
Then a line of points is shot acrossthe dunes,back beach, withaccompanying shorelineretreat landwardof as much
shore face and into the water to a minimum water depth as 12 feet per year (Psuty, 1986, Nordstrom and others,
of 12.0 feet below NGVD (National Geodetic Vertical 1977).
Datumof 1929),formerly calledmean sea level.A typical
beach prof'deconsists of 35 to 50 individual data points. The Northern Coast
The prismpole heightcanbe changedbetweendata points
to reflect shot conditions so that entry into the ocean only Cretaccous, Tertiary and Quaternary Coastal Plain

requires added pole height to overcome water depth, sediments are directly exposed to waveaction from Long
Branch south to Point Pleasant Beach (see figs. 4-7). In

Next, the stored d_ta are transferred to a personal this part of the coast, called the Headlands by Fisher
computer via Lietz SDR software. The survey team (1965) and by Nordstromand others (19T/), the modem
checks the d_t_ against field data before transferring to beachlies directly seawardof abluff whichrisesas much
d_t_hasestorage. The proftleplots (as seenon theprefde as 26 feet above the beach. Prior to extensive human

data sheets) and some of the volume calculations are development in the last half of the 19thcentury, nan'ow
computed with the InteractiveSurvey ReductionProgram dunes had covered the bluff and migrated over it a short
(ISRP) of Birkemeier and Leffler (1992). With this soft- distance inland. Nowadays, major storms erode the
ware, one can plot as many as five surveys of a single beach/dane coverand the bluffitself. The eroded material

profile site and compute the unit volumechange between is rewaked by wave action and is thus incorporatedinto
any twoof the surveys.The unit volumes aremeasuredin the present-day sediment supply. Longshore currents
cubicyardsofsandperlinear footofshoreline. Typically, may carry the sand northward or southward along the
the calculated volume estimates generated with the soft- coast to be deposited at a spit, on anotherbeach, or at an
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inlet. In the northerncoastalarea, abarrier islandstretches along the barrier islands. Somematerial is transferred to

from Monmouth Beachto SeaBright(see fig.4). The spit neighboringbarrier islands by the complex tidal currents
at SandyHook marks the temporarynorthernendpoint of that occur at the inlets and by migration of the inlets
sand depositionby longshore transportonthe New Jersey (Ashley, 1987;Halseyand others, 1982).
coast.

Of New Jersey's 11 inlets, 5 are confined between

As developmentexpanded towardand alongtheedge rock jetties (at Shark River, Manasquan, Bamegat, Ab-
of the bluff in the northern coastal area, property owners secon and Cold Springs), and no longer shift position.
asked for help toprotect their property. The engineering Three inlets (Beach Haven/Little Egg, Brigantine and
solution to the landwarderosion ofthe MonmouthCounty Corsons)arestill "natural"in that noengineeredstructures

bluffs took the form of bulkheads, steel pilings and rock modify their natural equilibrium.Three inlets (Great Egg,
revetments (reinforcement of shoreline with large quarry Townsends and Hereford)haveone jetty or one shoreline
stones, some emplacedto protect a bulkhead). Thearmor- armoredwith rock to controlinlet channel migration.
ingof the shur_linecut off the supplyof sand to thebeach
and longshore Wansportsystem, with the long term result In many undeveloped coastal areas, tidal inlets have

that the beaches are nearlynonexistent inmuch of north- a greater impact on beach erosion or accretion on individ-
ern Monmouth County. ualbarrierislands thandoes longshore transport.For Cape

May Point and Cape May City, if sediment transport by
The Southern Coast longshore currentswere the dominant factor shaping the

barrier islands, these two communities at the southern

By contrast, there are no exposed Cretaceous and endpointof longshore Wansporton the New Jersey Coast
TertiaryCoastal Plain sedimentsalong the southern New would be buried in beach sand. Instead, both southern-
Jersey coast (from Mantoloking to Cape May Point, see most communities aresand starved. In addition, changes
figs. 7-16). Here, the sands reworked from submerged resulting from coastal development and shoreline con-
Coastal Plain sediments mingled with eroded onshore structionhave affected shoreline stability.
sediments transported from the northern bluffs by long-

shore currents to form a seriesof barrier islands ranging Along the NewJersey coast,several beachreplenish-
inlengthfrom5miles(theWildwoods, fig. 15)tolSmiles merit projects have been completed, and others are

(Long Beach Island, fig. 9). Along the coast from Point planned. These projects are an attempt to restore balance
Pleasant southward (fig. 7), the beaches consist of pro- between sedimentloss and sediment supplyon both bluff

gressively less material derived from the bluffs in Mon- shorelineand the barrierislandenvironments.Monitoring
mouth Count,jl(McMaster, 1954). South of Long Beach of these replenishment projects will provide quantitative

Island (Reach 7), the average diameter of sand grainsis data on beach sand requirementsand loss rates, and may
half that of those on the northern beaches; moreover, the enable Stateand municipalplanners to establish nourish-
suite of trace minerals interspersed with the predomi- ment schedules for maintainingcoastal beaches.
nantly quartzsanddiffers from that foundin the northern

sands. This suggestseither that thesand on the southern D.ala.Anal,,v._
coastbarrier islands has been derivedfromsources other
thanthe northern bluffs or that it hasbeen rewonkedafter Staff at TheNew JerseyGeologicalSurveyexamined

deposition and later sea-level rise. beach profile data collected by Stockton State's CRC,
1986-1992, from all 83 Atlantic Coast profile sta-

Inlets tions (Reaches 2-14). Using ISRP, this information
was analyzed and organized into data sets, one for

From Mantoloking toCape May, largelagoonal sys- each profile line. Each profile data set includes the
ternsof openbey and saltmarshes lie between thebarrier following:
islands and the mainland. Tidal inlets divide the barrier

islands from each other (see figs. 8-16). These inlets 1) A cross section of the 1986 and 1992 pro-

interruptthelongshoretransportofbeachsand,restricting files to show change in the profile between
sediment transport to cells that extend frominlet to inlet these years.
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2) A graph and table showing approximate sand in the south. In addition, there is a less extensive system

volume change from 1986 to 1992. of offshore shoals to break the force of incoming waves.

These factors combine to inhibit sand deposition on the
3) A graph and table showing shoreline change northern beaches.
from 1986 to 1992.

Profiles in natural areas (for example profile 247,

The profile is based on the 35 to 50 measurements located in Island Beach State Park) may show a more

logged in the field, stable volume change pattern. Many of the profiles for

Reach 6, including those in Island Beach State Park, are

Volume Change stable compared to other profiles on the coast. However

nearby,jetties and structured inlets affect these areas also.

The volume of sand in cubic yards per linear foot of Given these influences, the profile data are most effec-

shoreline is calculated, factoring in both that part of the tively used to monitor local beach dynamics. In some

beach above and below the water line to a water depth of instances, a trend in neighboring profdes may reflect a

3.7 meters (12 feet). The annual total is the combined broaderbeachdynamic, butonecannotdefinesuchatrend
value of the above- and below-sea-level values. The solely on the basis of the prof'de data.
approximate 6-year volume change is the combined value

of all 6 annual totals. The mean annual volume change is Shoreline Change
the average value of the annual totals. The standard

deviation indicates the range of values around the mean. On all shoreline change dam herein reported, the

Negative values indicate loss of sand. Each additional changes are based on the distance of the shoreline from a

yeer of data extends the time series for each profile, thus known reference marker on land in 1986, the first year of

improving the reliability of the values, the survey. Migration of the shoreline seaward or land-

ward is represented as a positive or negative value, respec-

For profdes located within or near areas of recent tively, in relation to the 1986 shoreline. Although the

beach replenishment projects, the data may reflect the volume change data are calculated based on a line con-
added sand volume. However, not all profiles at replen- slnlcted from 35-50 measurements, the shoreline data are
ishment sites show this increase. In some instances, the direct measurements.

beach appears to lose the replenished sand, as indicated

by a sharp decrease in the following year (for example. Shorelinechangemayrefloctanactualinereaseinbeach

profile 126, Longport Borough, where 129,000 cubic sizeoronlyashiftofsandalongtheprofile. Iftheshoreline

yards of sand were added in 1990). Likewise, a more husretreatedsignificantly, thesandmayhavemoveddirectiy

subtle increase in volume for neighboring profiles may be offshore within the range of the profile measurement (toa

evident as the replenished sand is redistributed by long- watez depth of 12 feet). In such instances, the shift in sand
shore transport. Or, the replenished sand may have been volume to the underwaterareawould be evident in the cross

Wansported by longshore currents to an area between section or in the volume change graph. The 1992 measure-

profiles and thus not be evident in this analysis. Informa- ments for pmfde 145 illustrate this. The planned expansion

tion on replenishment projects is listed in tables 2B-14B. of the survey programto colieet data semi-annually instead

Also, the location of the profiles with respect to the munici- of annually may reveal seasonal erosion and aceredon pat-

paritiesis shown in figs. 4-16 and tables 2A-14A. terns such as short-range shifting of sediments offshore and
onshore.

As noted above, in the northern coast area (Reaches

2-4), the beaches are armored with jetties and a sea wall. In other cases, the shoreline change data closely

The apparent small volume change shown for these areas parallel the volume change data (for example, pro fries 126

reflects initial lack of sand. Likewise, accumalation of and 134). Refer toboth graphs and the cross seetions to

sand is limited because the high tide laps up along the sea compare trends.
wall at many of the northern coast beaches. Also, the

mean slope of the beach (including its extension under In the shoreline change table for each profile, the net

water) in the north is approximately twice as steep as it is shoreline change value is the combined value of the
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increase/decrease of the shoreline fi'om 1986 through proflleswithinareach)wouldrequiremorepmfdes(I per

1992. A highpositivevaluereflects significant naturalor 1000 fee0 to more accurately characterize the volume

engineered seaward migration of the shoreline; for exam- change. No data are shown for inlet areas owing to the

pie, profiles 105 and 108, both of which are in an area of complexity of their sediment transport dynamics.

replenishment.
The volume change calculations were compared to

By contrast, on Long Beach Island, though replenish- estimates made by 1) the U.S. Army Corps of Engineers

ment sand was emplaced in Barnegat Light Borough and (USACE) 2) DEC and 3) some anecdotal information

Long Beach Township, Section I, this replenishment does from the public. The calculated average values generally

not show up in the net change value (see profiles 144 and supported all three, particularly for areas of extreme gain

145). This could be due to: 1)location of the profiles or loss.

outside the area of the replenishment, 2)shift of sand

offshore, or 3)longshore transport of sand beyond the The calculated-volume-change data were entered

profile area. into the Geographic Information System at New Jersey
Geological Survey to produce the volume-change maps

Grouping by Reach for the New Jersey Atlantic Coast (figs. 3A and 3B). On

these maps, locations of completed beach replenishment

The New Jersey Atlantic Coast profile data are or- projects are indicated just offshore of the replenishment

ganized into 13 segments called reaches. Most reach sites by the letter "R".
boundaries are along natural breaks, typically at coastal
river mouths in the north and at inlets in the south. The Results

few exceptions are those between Reaches 2 and 3, 5 and

6, and 14 and 15, which are at municipal boundaries. Data shown in the various reach and profile tables
demonstrate the complex nature of the New Jersey Allan-

The 13 reach maps (at the beginning of each reach tic Coast. Longshore drift, hurricanes, winter storms and

section) include information on the municipalities, pro- rising sea level maintain a constant state of coastal flux.

files and calculated volume change between profiles (as- Some areas were stable during the 7-year period of beach

suming no engineered structures and uniform beach dy- profiling, 1986-1992 (for example, profile 161, Spring

namics between profiles). Facing each reach map are Lake Borough, Reach 4). Others, however, were very

tables summarizing reach data for the years 1986- 1992. volatile (for example, profile 168, AUenhurst Borough,

Tables 2B- 14B list the dates of previous beach replenish- Reach 3).

ment projects by municipality, based on information pro-

vided by DEC, New Jersey Dept. of Environmental Pro- Apparent increase in sand volume and/or seaward

tection (NJDEP). The shoreline change and volume shoreline migration in these data may indicate little or no

change data for profiles located within the reach are major storm activity, or may reflect beach replenishment

summarized in tables 2C-14C and 2D-14D, respectively, or other engineering activity. For example, a groin may

Tables 2E-14E list values for approximate sand gain or cause sand bnildup on one beach while starving the beach

loss based on the calculated average volume change of downdrift of the groin. An explanation of the causes of

two neighboring profiles for an entire reach. As stated prevailing beach conditions is beyond the scope of this

above, such a calculation assumes that erosion/accretion report. Accordingly, the reader is urged to check the table

conditions in the area of a prof'fleextend uniformly as far of beach replenishment projects against the profile data in

as the midpoint of the distance to the next profile and that order to distinguish natural from artificial changes.

no engineered structures are situated between theprofiles.

This is, in many oases, farther than the 1000-foot distance Beach Renlenishment Project Design-US ACE and DEC.

indicated by Fan-ell (1993) as the valid limit of the data N_EP

on each side of a profile. This table provides an approxi-

marion of volume change between profiles and thus along All beach restoration or construction activity funded

the length of a reach rather than actual measured values, by the state or federal government is preceded by a series

A detailed analysis of local volume change (between of site evaluations performed by DEC and USACE re-
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spectively.On manyprojectstheagenciesworkcoopera- Keller, oral commun., 1993). Except for sand dredged
tively. The l'u'stinvestigative step,called reconnaissance, fromBarnegatInlet in 1992andpumped toa few northem

includes a dam search for documentation of previous beaches,thisReachhashadfitfleshoreprotectionactivity
projects, a review of air photos, recent and historic, and from 1985 through 1994. USACE started a reconnais-
identification of potential funding sources. The second suncestudy of this area in March, 1994.
step, called the feasibilitystudy, includesthe collectionof

new data, such us marineseismic surveying,and analysis Reach 8 includes Pullen and Brigantine Islands.
of vibracores, to evaluate potential sandexcavation sites. Pullen Islandand thenorthern2 miles of BrigantineIsland

Also, securing funding commitmentsand developing pre- are undeveloped natural areas (profile 134 is within this
liminary design criteria are part of the feasibilityphase, area). Brigantine City occupies the rest of Brigantine
The final step is project implementation, dining which Island. Both islands are low-lying, gently sloping, and

contracts are negotiated and finalized and the contractor beth have very changeable shorelines, particularly hi the
completes the replenishment. All shore protection pro- northern natural areas. USACE and DEC started a feasi-
jects administered by the USACE include a 50-year bility studyof this reach in 1994.

schedule of restorationand beach maintenance involving
channel dredging, beachsandreplenishment, and/or con- Reach 9 (Abseeon Island) has undergone replenish-

struction/maintenunceof engineered structures such as ment activityin AtlanticCityand LongportBorough,and
jetties, groinsor bulkheads, sand redistribution inMargateCity. Profiles 130, 129,and

128, on the northeastern end of Absecon Inlet at Atiantie

Summaryof shorelineconditions and USACE/DEC re- City and Ventnor, show positive net volume change,

plenishmentnclivilv trrou_nedhv re0ch whereas profiles 127 and 126 show negative net volume
change. As with Reach 8, USACE and DEC began a

The beaches in Reaches 2, 3 and 4 are the must feasibilitystudy in Reach 9 in 1994.
intensely developed and heavily armored in New Jersey,
with groins, jetties and miles of sea wall. The stable Reach 10(PeckBeach, theban-ierislandoceupiedby
appearance of these beaches from 1986 through 1992 is Ocean City) received a major replenishment in 1992,and
misleading. Th_ ocean laps up against the sea wall be- a smaller one at its northeastern end in 1989. These
tweeaprofilestations 183and 184. Thereare verynarrow replenishments, along with periodic maintenance work
beaches between profile stations 178and 179. The steep (emplacement of additional smaller volumes of sand) by

seaward slope of the beach and seabed here adds to the the USACE, are designed to maintain sand volume on
area's lack of sand stability. A shore protectionproject for these beaches.

the area from Sea Bright to Monmouth Beach (the shore-
line section encompassingprofiles182-178) initiatedby Reach 11 (Ludlam Beach) is a low-lying shoreline
USACE in cooperation with NJDEPE includes beach under intense erosionalpressure. Several replenishments
replenishment which started in the spring of 1994. were completed from 1984 through 1992. The USACE

plans to start a reconnaissance study following a groin-

Reaches 5 and 6 comprise some of the must stable constructionprojectat Whale Beach, UpperTownship by
sections of the New Jersey Atlantic Coast. The beaches DEC, scheduled for completion in 1996.

are somewhat steep,butseabed slope is moregradual than
it is to the north, and hardened shoreline structures are Reach 12(SevenMileBeach)has had severalreplen-

few. No sand replenishment or construction activity has ishments and some construction activity in the Avalon
occurred from 1985through 1994.The USACE is plan- Boroughpart of the island (profiles 116, 115, and 114).

ning a reconnaissance study here for engineered beach Graph 1 for profde 116 shows the volumechange result-
stabilization or replenishment to begin in 1995. ing fromthelargereplenishments.Farther downtheisland

(profiles#115-113) the evidence is less clear. The Stone

Reach 7 (Long Beach Island) is a low-lyingbarrier Harbor Borough part of the island (profile 113) has had

island with gently sloping beaches and few hardened no replenishment projects. The spit at the southwestern
shoreline structures. It sustained substantial erosional end of the island is eroding rapidly, Hereford Inlet is

damage during several recent ct_astalstorms (Eugene widening, and the downdrift barrier island (Reach 13) is
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receiving abundant sediment (see Ashley. 1987). Coastal areas, including landward migration of barrier
USACE and DEC are cooperating on a feasibility study islands, rising sea level, and inlet migration. Reaches 2,

for the island as a whole (Eugene Keller, oral commun., 3, 4, 7, 10, 11, 12, and 14 appear to be more strongly
1993). affected by thesechanges. Fixed engineeredstructures to

maintain channels or to protect real estate have both

Reach 13 (Five Mile Beach, the Wildwoods) has positive and negative effects on nearby beaches, and
some of the widest, high-sand-volume beaches on the affect natural longshore sediment transport processes.
New Jersey Coast. As noted above, it lies downdrift of

Hereford Inlet and it accumulates sediments moved Giventhestate'scommitmenttoshoreprotectinn,'the
downshore from the inlet by longshore transport. How- USACE and DEC have planned cooperative studies fox

ever, water has inundated the lower-lying landward side Reaches 5, 6, 7, 11(theseare at reconnaissance stage)and
of the protectivecoastaldunes. HerefordInlet is wide and 8, 9, and 12(theseareat feasibility stage) (Eugene Keller,
shallow, except!for the navigation channel on its south- oralcommun, 1994).
westernside (directlyalong thenortheasternendofReach

13). Inlet dynamics are active in a cycle of spit growth, Reach 13, with its accreting shoreline, is not part of
spit erosionand spit breaching(Ashley, 1987).Asa result, any shore protection project,except for the maintenance
frequent dredging is required to maintain the navigation dredging of Hereford Inlet.
channel. As documented in table 13B, there have been
severalreplenishments of dredge material at North Wild- As previously noted, the profile surveys of volume

wood City (area includingprofde 111) since 1985.Also, change and shoreline change provide only discrete snap-

some of the dredged sand is used to build up the lower- shots of beach dynamicsalong theNew JerseyCoast. The
elevation back dune area. The southern 1.2 miles of the analysis is an effort to quantify the complex and varied
island is part of a U.S. Coast Guard Station. With the dynamics at work. In particular, calculations of volume

exception of the ongoing redistribution of the dredged change between profdes assume constant beach condi-

sand from Hereford Inlet, this reach is not part of a tions and no eagineered stroctoresbetween profiles. The
USACE or DECshore protectionproject, shoreline and volume change data provide baseline data

for monitoring the fate of replenishment sands. As the

Reach 14 is another section of low lying shoreline durationof the study lengthens each year, the validity of
vulnerable to erosion. The developed parts of this reach the profile data is correspondingly enhanced (Farrell,
contain numerousgroinsand other engineeredstructures. 1993). In light of New Jersey's commitment to shore

The U.S. Coast Guard Station, situated on both sides of protection, such data will be increasingly valuable to
CapeMay Inlet, comprisestheeastern 1mileoftheisland, federal, state, and local officials, home buyers, coastal

In 1990, the USACE initiated a 50-year replenishment planners and engineers, insurancecompanies, the scien-
project for the Reach. As part of this project, Cape May tific community and the coastal community at large.
City is already (1994) receivingsand; LowerTownship is
the subject ofa USACEfeasibilitystudy; Cape MayPoint SELECTION OF HIGH PRIORITY SURVEYAREAS

Borough, located at the mouth of DelawareBay is next in
line as the subject of a USACE reconnaissance study. Compilation of available geologic and geophysical

information, together with the beach replenishment

As seen in table 14B, there are documented replen- critical areas assessment disclosed areas lacking neces-

ishment projects in Cape May City, Lower Township and sary seismic and sedimentological information. The
Cape May Point Borough from 1986through 1992.The area off Townsends Inlet, between the 3-mile state and
volume change data for profdes 104-108 reflect the re- 12-mile federal limit was chosen for collection ofaddi-
plenishment activity. This reach, with its complex wave- tional seismic and core data. The additional data were

current interaction, has displayed some of New Jersey's needed to:
most severe shoreline losses.

1) enable assessment of the quality and volume
New Jersey's intensely developed Atlantic Coast is of sand in federal waters as much as 3 to 12

susceptible to the naturalchangesaffecting many Atlantic miles offshore;
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2) address a lack of seismic andcoring datain the referred to as "the survey") was based on investigating
target area at these depths; beyond the 3-mile state limit the offshore extension of

some features found in the nearshorearea of the USACE

3) collect new data directly offshore of a known study, as well as other features farther offshore. The

"problem area", where coastal erosion is significant linking of the two studies by integration of the clamsets
and where replenishment projects are imminent; should result in enhanced analytical capacity for both

studies.
4) possiblyconnectandextend the activeseismicand

coting operationsof other agencies,suchas theU.S. The survey focuses on sand ridges--linear features

Army Corpsof Engineersor stateagencies;and 10-30 feethigh, trending northeast roughly parallel to the
coast along the inner continental shelf offshore of New

5) possibly arrange a "piggyback"contract on Jersey (Ferland, M. A., 1990; Stubblefield and others
Corps of Engineers vibracoring contracts,thus say- 1983; Field and Duane, 1976; Stabblefield and Swift
ingon mobilization costs. 1976; McKinney, and others, 1975; Stahl and others,

1974;and Duane and others 1972). Theseridgesare large
The data compilation disclosed information gaps at accumuiationsofsand, theupperpartsofwhichhavebeen

two locations: 1) off Townsends Inlet (figs. 13 and 14), reworked by currents. Active reworking of sediments of
and 2) off Loveladies (near Harvey Cedars, north end of the inner shelf is important as a source of beach and
Long Beach Island, fig. 9). These are both areas of backbarrier sediment and in onshore transport. (Ferland,

continuing beach erosion problems and may be supplied 1990).Typically, sand ridges areamong the most suitable
by artificialbeach replenishment in the nearfuture. Both and economical sources of sand for beach replenishment
areas have prominent submarine features in the federal (Meisbargerand Williams, 1980).
waters area (3 to 12miles offshore). These are northeast-

trending elongate linear topographic ridges 10 to 30 feet The survey grid consists of a series of intersecting
high. In addition, both are locations where new seismic lines, roughly parallel and perpendicular to the predomi-
and coring data could greatly extend knowledge of the nant northeast trend of the ridges (see fig. 2). Real-time
Holocene and Late Pleistocene stratigraphy of the New cursory interpretation of the analog data paper records

Jersey Continental Shelf. made it possible to collect additional seismic data over
areas of interest.

The Townsends Inlet area was selected because,

within the time and funding available, the survey could Development of data acquisition methods
adequately evaluate the sand resources. In addition, the
current seismic and coring studies of the Corps of Engi- For the past two years (1992-1994), the New Jersey

neers off Townsends Inlet provide good coverage in the Geological Surveyand Rutgers University, Department
adjacent area within state waters, 0 to 3 miles offshore of Geological Sciences, have developed a digital high-
(Brian Murtaugh,oral commun., 1993). An adequategrid resolutionsingle-channel marineseismicsystem. Initially
and coring densitycould be obtained in either the Town- funded under the Minerals Management Service Conti-

sends Inlet or the Loveladies area, but not in both. The nental Margins Program (Year 9), this system combines
potential for cooperationon the vibracoring contractwith conventional analog equipment with a land-based engi-

the Corps of Engineers (scheduled for the Fall of 1993) neering seismograph (Waldaer and others, 1993;1994).
prompted selection of the Townsends Inlet area for the The system capitalizes on the processing and archival
1993survey, capabilities of digital data.

ACQUISITION OF NEW DATA Data acquisition system

Seismic survey The analog equipment is an ORE GeopalseTM sys-
tem in which a towed catamaran with a magnetorestric-

The seismic data acquisition for the MMS study, rive diaphragm having a peak frequency of about 1.0
which took place during the summer of 1993 (hereafter kilohertz is the seismic source. The power supply (Model

18



5420A) provides energy levels of 105, 175,280, 350 and for the cycle time of the engineering seismograph; second,

455 joules. A Geopulse TM receiver (Model 5210A) and it maintains output of an analog paper copy for cursor3'

EPC graphic data recorder control the fu-ing rate, fre- interpretation and general quality control; and third, it

quency filtering, andgain scaling, beforeplotting thedata reduces the digital data collected to a manageable but

on electrosensitive paper. A digitizing dual trace oseillo- representative size. An automatic mU-along switch (de-

scope (Hewlett Packard Model 54200A/D) monitors the veloped by Bison Instruments) overcomes limitations of

incoming raw and filtered signal, the seismograph's mass- storage device and the micro

computer by grouping adjacent traces to files• The 12-

Digital system components channel roll-along switches the single channel input to the

, next trace after each trace-sampling cycle. With the auto-

The digital system receiver is a Bison Instruments save feature set to 12 enhancements per SAVE, the roll-

9024TM 24-chaanel engineering seismograph. Analog-to- along groups 12 sequential traces to a single f'de. The

digital conversion is 16-bit with digital instantaneous float- system is limited to 12 instead of 24 chaanel-fdes so that

ing point. Wave noise (alow-frequency, high-energy signal) the auto-save cycle time is shorter than thedigital fwing-rate.
is attenuated by analog-receiver low-cut frequency f'dters

before entering the fast channel of the digital seismograph. Survey positioning
Digital filters on the digital seismograph are, therefore,• 1
selected with due rega!'d to the analog f'dters to minimize Survey positioning via the Global Positioning Sys-

signal aliasing. The se'jlsmographis equipped with an auto- tern (GPS) enables one to plot real-time position and to
save feature which routes to interoal storage after a pre-set obtain navigation accuracy to within 10 meters followingI
number of eahancements. In the marine sm'veys, each shot- processing. The seismic data are con'elated to the GPS

point is saved without signal enhancement. Intanml data data by synchronization of the seismograph clock to the• I
storage ts on an 80-megabym hard disk. GPS clock, thereby matching seismic data file-header

time-tags to geodetic coordinates. This reduces the rub-
Digital data storage restrictions ber-sheeting error of analog data caused by interpolation

of data points between manual time marks on the analog
The digital ope_ting system limits downloading to paper record. Vibracores and bottom grab-samples that

999 files or fewer, _though more can be saved by the are similarly surveyed with GPS can be projected accu-

seismograph. In addition, download time for hundreds of rately onto the seismic section.I
small files to a microcomputer increases geometrically to

unfeasthle llrmts. For most survey situations, at 12 traces Table IB compares GPS positioning accuracy with

per f'de, the 80-megabyte hard disk can hold nearly 12,000 other methods employed in water covered areas for vari-

recorded traces. This is enough for a single day of data ous survey classes. For the offshore New Jersey survey,
collection, permitting downloading overnight. For exam- real-time positioning conformed to absolute point posi-

pie, with an analog firing rate of three shots per second tioning with selective availability (SA). Using a stable

and a trigger-divider (detailed in the next section) ratio of GPS base station (maintained at the Department of Envi-

10:1, approximately [11 hours of continuous digital re- ronmental Protection building, 401 E. State Street, Tren-

cording is possible, ton, New Jersey) post-processing accuracy conformed todifferential pseudo ranging standards. Discussion of GPS

Digital system enhancements added in Townsends In- positioning including processing can be found in Hoffman-

let survey Wellenhof and others (1993) and Puterskiand others (1992).
A trigger-divider and automatic roll-along switch Townsends Inlet Seismic SurveyI

overcomes digital recording and storage problems. A

trigger-divider sends!a slower trigger rate to the digital More than 150 line-miles of data were collected atI
seismograph while maintaining the fast firing-rate for the Townsends Inlet site in both analog and digital

analog records. The slower digital trigger-rate serves three format. The analog data were used for optimum place-

proposes. First it adupts the fu,ing rate normally used by ment of vibracores, collected as part of Phase I of theI
analog units that is too fast (often 2-5 triggers persecond) MMS grant.

I
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The file formatof the engineeringseismographis is thatlithofacies and rock type cannot be determined
SEG-2,astandardmagnetictapeformatrecognizedby the directlyfromgeometryof reflectioncorrelationpatterns.
Society of ExplorationGeophysicists(SEG). Inprepara-
tion for processing, the data are converted to SEG-Y Seismic Sequence Analysis
format (SEGTechnicalStandardsCommittee,1980).As
a part of Phase II of the MMS study, the data were Seismic sequence analysisdefines separate,geneti-
processedusingEAVESDROPPERTM, a commun-mid- cally related strata,termed depositionalsequences, by
point (CMP)processingsoftwaredevelopedby the Kun- locating theirboundaries,usuallyby evidence of uncon-
sasGeologicalSu_,ey (KansasGeologicalSurvey,1993; fortuities. The time intervalrepresented by strataof a
Bennettand Chung, 1986; Somanas and others, 1987). given sequencemay differ from place to place, but the

The digitaldata will be processedwith conventionalseis- range is confinedto synchronouslimits markedby ages
mic processingroutinessuchas:trace sorting,removalof of thesequenceboundarieswhere they becomeconfcxm-
defectivedam traces,residualstatic corrections,source ifies. Depositionulsequenceboundariesarerecognizedon
receiver offset corrections, deconvolution, horizontal seismic databy identifying reflection patternscausedby
stacking,digitalfrequencyf'fltering,mutingandgainscal- lateralterminationsdue to sedimentor eustatic change.
ing.Seismicprocessingtheoryis thoroughlyreviewedby
Robinsonand Treitel (1980); Robinson (1983); Waters ForthestudyareaoffNew Jersey,the giarial mecha-
(1978); Yilmaz (1988); Shenff andGeldart(1982-83). nisms that influenced sea-level cycles in the Holo-

cone/Wisconsiunnate very useful for seismic sequence

Seismic Interpretation analysis because amplitudes of the eustatic sea-level
changesvaryfor thedifferentcomponents of theMilunk-

Afterprocessing,theseismic datawill be correlated ovitch cycles (Ashley and others, 1991a).The deep-sea
with the vibracoresandwith datafrompreviousstudies oxygen isotope records(Ruddiman1977; Suncetta and
to identifysand deposits and estimate their volumesby others, 1973) indicatethat the last two majorglaciations
seismic stratigraphy. Seismic stratigraphyas appliedto inthe late Wiscousinun(approximatelyseventy thousand
marineunconsolidatedsediments is a method of deter- yearsago) (Stage 4) would be of a magnitude to cause

mining thenature andgeologic history of the sediments majorsea-level falls acrossNew Jersey.These sea-level
andtheirdepositionalenvironmentfromseismicevidence falls would create the exposuresof the shelf thatcon'e-
(Sheriff, 1984). Its basic assumptionis that a reflection spondto the typeI sequcoceboundariesofVailandothers
alignmentcorrespondsto a time-stratigraphichorizon,a (1977) andHaqandothers (1987).
representationof the surfaceof thesolid earthat aparticu-
lar geologic time (Anstey, 1977) ratherthana recordof Seismic Facies Analysis

the time- transgressivelithostratigraphy(rockstratigra-
phy). Seismic stratigraphic methods are discussed in: Seismic facies analysis delves further into the char-
Berg and Woolverton (1985) Sheriff (1980); Brown and acter of a group of reflections byinvestigating thegeneral

Fischer (1980); Sungree and Widmer (1979); Anstey amplitude, frequency, interval velocity, abundance, con-
(1977);undPaytun, (1977). tinuity and configuration of the reflections (Sheriff,

1980). Where the seismic facies are described and

Using the premise of seismic stratigraphy,Vail and mapped, an interpretation of the environmental setting
others (1977) identifiedseven-typesof sWatigraphicinter- and sedimentaryprocessesenables the interpreterto pre-
pretations besides post depositional structural deforma- dictthelithologyofseismic facies(Vailandothers, 1977).
tion based on the geometry of seismic reflectioncorrela-

tionpatterns: (1) geologic timecorrelations,(2) definition Seismic facies unitsaremappable, three-dimensional
of genetic depositional units, (3) thickness and deposi- seismic units composed of groups of reflections whose
tional environment of genetic units, (4) paleobathymelry, lkarametersdiffer from those of adjacent units. Where the
(5) burial history, (6) relief and topographyon unconfor- internal reflection parameters, the external form, and the
mities and(7) paleoogeographyand geologichistorywhen three-dimensional associations of those seismic facies
combined with geologic data. However, a limiting factor units are delineated, the units can then be interpreted in
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Table lB. Allowable horizontal positioning system criteria 1
Estimated Positional Allowable for Surw r Cla.s_

Positioning system Accuracy 2
(Meters RMS) 1 2 3

Visual Range lnterseelion 3 to 20 No No yes

Sextant Angle Resection 2 to 10 No Yes yes

Transit/Theodolite Angle Intersection 1 to 5 Yes Yes yes

Range Azimuth Intersectinn 0.5 to 3 Yes Yes Yea

Tag Line (Static Measurements from Bank)

<1500 ft from baseline 0.3 to 1 Yes Yes Yes
>1500 fl bat <20130 fl 1 to 5 No Yes Yes

>3000 ft from baseline 5 to 50+ No No Yes

Tag Line (Dynamic)

<1000 ft from baseline I to 3 yes Yes yes

>1000 ft bet <'20_ 1_ 3 to 6 No Yes yes

>2000 fl from baseline 6 to 50+ No No Yes

Tag Line (Baseline Boat) 5 to 50+ No No yes

High Frequency EPS (Microwave or UHF) 1 to 4 Yes Yes Yes

Medium Frequency _ 3 to 10 No Yes yes

Low Frequency EPS (LORAN) 50 to 2000 No No Yes

Satellite Positioning:

Doppler lO0 to 300 No No No

Starfix 5 No Yes Yes

NAVSTAR GPS:

Absolute Point Positioning (no SA) 3 15 No No Yes

Absolute point Positioning (with SA) 50 to 100 No No Yes

Differential Pseudo Ranging 2 to 5 Yes Yes Yes

Differential Kinematic (future) 0.1 to 1.0 Yes Yes Yes

I from U.S. Army Corps of Engineers. 1991
2 RMS: root mean square

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

Table IC. 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' 10.4" W I 1 39 ° 11' 02.1" N 74 ° 35' 31.6" W

2 39 ° 07' 49.0" N 740 37' 32.9" W 12 39° 09' 57.9" N 74 ° 33' 52.2" W

3 39 ° 07' 43.6" N 74 ° 35' 54.4" 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' 52.1" W

5 39 ° 10' 18.6" N 74033 ' 05.6" W 15 39007 , 31.8" N 74034 , 27.5" W

6 39007'39.0"N 74°36'37.5"W 16 39°02'21.4"N 74°4I'47.5"W

7 39°05'21.8"N 74034,04.2"W 17 39001,57.0"N 74041'II.2"W

8 39°07 ' 34.0" N 74031 ' 36.T' W 18 39°00 ' 18.2" N 74041 , 17.2" W

9 39 ° 03" 22.1" N 74°41' 12.5" W 19 38° 58' 34.6" N 74 ° 38' 39.4" W

10' 39° 07' 26.0" N 74 ° 32' 11.T' W 20 39' 00' 50.0" N 74 ° 37' 26.5" W
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terms of environmental setting, depositional processes thenmanaged the study duringthe In'st 16 monthsof the
and lithology, cooperativeagreement;Peter C.Smith of RutgersUniver-

sity who collected seismic data during the '93 survey and
Sand deposit identification and volumetricestimates monitofiedthe drillingoperationfor qualitycontrolof the

vib_res, summer, '94; Lynn Bocamazo, Douglas
The resultinginterpretationwill be used to identify Gaffney,and Brian Murtaughof the U.S. ArmyCorps of

sanddepositssuitablefor beach sand(partof thePhase II Engineers,who providedextensive technicalbackground
stady).Itisplannedtoeontourthesedepositssothat their and references; BernardMoore and Eugene Keller of
volumescanbe calcolated.Thus, the volumetreestimates NJDEP'sDivision of EngineeringandConsU_ctionpro-
wonidoniyincludetheareacoveredbytheseismictraverses, vided technicalassistance and replenishmentdata and

arrangedfor additionalfundingfor the '94 vibracoring;

Vibmcorin_ William Eisele and JosephRommellof NJDEP's Bureau
of Marine Water Classification and Analysis, who made

In June, 1994, the New Jersey Geological Survey availableandpilotedtheJames J.Howardreseareh vessel
f'malizeda contract with New Jersey Marine Sciences for the seismic survey. Richard Heane of NJGS provided
Consortium to collect 20 vibracores in the area of the technical assistance to the seismic team; Zehdreh Allen-

Townsends Inlet seismic survey (summer, 1993). Core Lafayette and Maryann Scott of NJGS produced the 17

locations were selected by NJGS and Ratgers University digital maps; Doreen Hogan of NJGS computer-format-
GeosciencesDepartment, bused on initial findingsof the ted the 96 pages of prefde/reach tables and the textof the
1993soismic survey. The drilling wuscompleted inearly final report; Jo Valencia of NJGS typed sections of the
September, 1994. The 20 vibracore sites are listed by report; William Graft, I.G. Grossman, Richard Dalton,

latitude/longitude in table 1C. Prominent shoals from David _, and Thomas Seckler of NJGS edited the
which cores were collected include "The Lump" and manuscript and/or offered helpful criticism during the
Avalon Shoal (fig. 2). The cores will be logged, photo- compilation of the report. MMS' Year-9 funding under
graphed and undergo additional preparation for analysis agreement #14-35-0001-30643 provided critical support
afterWansporttoRatgersUniversity.Subsequenfly,Ratgers for the development of the combination digital/analog
GeoscicecesDept.willperformthetextmalandmineralogic seismic system. The beachreplenishment-sandstudy was
analysisas partof PhaseII of the cooperativestudy, funded under Cooperative Agreement #14-35-0001-

30666bythe MineralsManagement Service, U.S.Depart-
FUTURE WORK

meritof the Interior.

In Phase II of the cooperative study, NJGS will
continue toobtain basic geologic, economicand environ-
mental data on offshore sand deposits in federal waters.

More specifically, the tasks will include the following: 1)
analysis of the seismic dat_ and vibracorescollected in
PhaseI;2) acomparisonof sedimentneedsvs. availability
of the selectedoffshoredeposits; 3) a cost comparisonof
onshorevs. offshore sandresourcesand dredgingin state
vs. federalwaters;and 4) investigationof environmental
effects of extractingoffshore sandresources.
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REACH AND PROFILE DATA SHEETS

Pages 24 through140containthe profiledatasheets, reachtables, andreachmapsasdescribedin the
DataAnalysissectionof the text.
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Reach 2 - Sandy Hook to Long Branch, Monmouth County
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docu_zns_d_,yN_ P_k 183-184 Z9oo 0.47 1363 7_36
S_rvke *aS_dy Hook namnduea. x pmje_ed vMuesoe]y. The cak_lued values !_ed he_ i_ the e_e r_,_.,._ odumm ire
1985-1992. b_-d ea the ._' that_e prcc_ coed_em ex_.nd fromc*(_ pmfle _o themldwty

_ _Sht Bom_h An_y Coq_ r_ poject : pe_ betwee_Fofd_ _d thatthin*mem e_tm_lllmcum_ _ _

u"x_rev*_t_'e' wlm 19°"t k_d mi_e. Tl_ value. Ih_ _ ,he_ine u_r,_h b_ _'_phr_ed _tm'u A_:r*_eof _ m_ ,_I w_.ume_ v_u &oreTiMe I of d_e2 ia_e
Ps_meshdlomIS3and184_ at accomplmyiagt_*dam_.

M_u_Beach 1985 P_ 3,230 325 _ Pro" vdr_ec_m_ebetweeaprof_a,cad_t_d_e_nualvel_aecha_e

pro_ _ad_a_s_78_ud179areat
silos wkh *.*c:ymum_w*',,'_'_ 6_.x

s NA. d_an_ av_aHe.

Tshte 2C_Slur elh_ eham_e.1_6" 1992 bYnrofl_eIn fet_ l
Pmr_ MAr-_ Mi_ _ M_m z S;xn_ud Net clinic _

178 87.39 36.73 64.99 1731 1137
179 161_6 1343_ 146.89 11.85 24.33
180 21Z32 154,47 181.94 IBJ_I -29.29
181 241.18 189.82 212.13 1739 25.29
182 271.22 238_9 2_0.44 10-97 -9.79
163 913l 83_ 87_8 2.86 6.93
184 14_T_ 14_,s? t_.61 t.t0 o.94

I DItla_,'_'nte_ed f3_mtlble 2 of ProfBe_178-184.
The m_ m_im _d metn dll_tna_ f_ the refetence marl'r, 1986"1992
b_*edc_ tm_mdwe*su_mena.

_mtl_e 2 o( Ptt_'r_l_17B-184.
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Reach 2, Profile 184
Entrance to Gateway National Recreation Area, Sea Bright Borough

Change in Wofileof sand surface, 1986 to 1992

20

SEAWALL

">' lo,,.I

U)

_ 1_2

i°l 1

-50 0 50 100 150 200 250 300 350 400 450 500

DISTANCE(FEET)FROMREFERENCEMARKER

_,ranh | Treble!

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

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

leveI1987 -0.07 4.23 4.16

1988 -0.07 -0.97 -1.04......t._...... '_ '" 1989 1,05 -0.04 1,01
"1 1990 -1.29 -5.12 -6.41

1991 -0.18 2.65 2.47

1992 0.73 -1.54 -O.81Approximate6.yr. volumechange -0.62
Meanannualvolumechange -0.09
Standarddeviation 3.67

"_Negativevaluedenoteslossofsand

Cranh 2 Table 2

aw_ _,_*,, _ _mr,_m_ m=_ SHOREIJNE CHANGE IN FEET
Year Dataof Ois_ncefrom Changefrom

_uw_v referencemarker11986 shoreline:t

l 1986 11110 145.771987 10/05 145.46 -0.31

l 1988 10111 146.24 0.47
1989 10111 146.73 0.96

t 1990 10/15 144.44 -1.33_, . " ,, :: :: 1991 10/21 143.89 -1.88
lge$ SHOREL_E

Net shoreline change, 1986-1992 _ 0.94
Mean annuaJdisfencehornref.mkr.,1986-1992_ 145.61

Standarddeviation 1,10_' 1 Distoncemeasuredfromreferencemarkerto meanhightide.
•_ Loce_onofreferencemarkershowninFarmll (1993).

2 IVinussignIndicatasmlgrationlandward.ml

• • * _--w-_ * * i, :_ Actoalsurv-"dat_tosctoalsurveyda,ta.e?
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Reach2, Profile183
Via RipaStreet,Sea BrightBorough

Change in profile of sand surface, 1986 to 1992

2o

SEAWALl

a
z
<: SEA LEVEL

W
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z

-16
W

._ m m m m m *
-200 -I00 0 100 200 300 400 500

DISTANCE(FEET) FROM REFERENCE MARKER

ProfileUnasconsVuctadfrom35-50 measurementpolnts/pcoflle.

Grnnh I Tahle 1

APPROXIMATE GAIN OR LL___9OF SAND
IN CUBIC YARDSPER UNEAR FOOT OF

SHORELINE PER YEAR I
Year Above Belowmean Annu_d

meansea sea level total

19wl1987 0.00 6.76 5.76

1988 -0,21 3.60 3.39" '" .= "= 1989 0.94 -4.71 -3.77•z^.-^.-z-.,,= .............

' "" "" 1990 -0,16 0.49 0.331991 0.70 -2.68 -1.98

19_ 0,91 1.52 2.43Appro)dmata6-yr.volume change 6.16
Meas annualvolimechange 1.03
Standarddeviation 3.53

Nega_vevaluedenoteslossof sand

• t_-_ _.._

Granh 2 Tattle2

o=_*n m.empo=_n(_tt_'nrc_n=,'_ _HOREUNE CHANGE IN FEET
Year Datoof Distancefrom Changefrom

_;uwey mlerenc_markeri1986 shoreline 2

I 1986 I0110 84.781987 10/05 84.78

l 1988 10111 83.94 -0.84
1989 10/11 87.57 2.79

1990 10116 87.00 2.22[I l' _ ....... 1991 10/21 89.75 4.97

i _1 1992 10/26 91.75 6.93
Netshorelinechange, 1986-1992= 6.93
Meanannualdistancefrommf,mkr.,1986-1992:) 87.08

,,. _ _qldard deviation " 2.86"Distance measuredfromreferencemarkerto mean hightide.
"" Loca_onof relemnce markershownin Farrell(1993).

= Minussignindicatesmlgra_onlandward.im

.... 3 Actu_ surveydata to actual surveydate.
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Reach2, Profile182
Route36 (OceanAvenue),Sea BrightBorough

Change in profile of sand surface, 1988 to 1992
20

-15

O 100 200 300 400 500 600 700

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

Granh 1 Table I

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

SHORELINE PER YEAR 1
Year Above Below mean Annual

mean sea sea level total

I_wl1987 4.64 -3.30 1.34

1988 -1.07 7.77 6.70,- ,_:'<_o _1 1989 -1.38 , -8.09 -9.47
_,, ,_ 1990 2.61 6.53 9.34

1991 0.45 -2.25 -1.80

1992 -4.43 -2.49 -5.92Approximate 6-yr. volume change -0.81
Mean annual volume change -0.14
Standard deviation 7.41

1 Negative value denotes loss of sand

• " t,.=_,_ ' "
Granh _ Table 2

o.m_ h,hem_._ _mr,,6m_ceaw_) SHORELINE CHANGE IN FEET

I Year Date of Distance from Change from

survey reference marker 1 1986 shomliea 2
1986 11110 269.64
1987 10/O5 259.48 -10.18

1988 10/11 271.22 1.581989 10/11 238.09 -31.55

1990 10115 264.96 -4.68" --- _" ..... ._ ............... ' 1991 10/21 259.84 -9.80

i I_S_ORBJ,_ :I 1992 10/26 259.85 -9.79
Net shoreline change, 1_6-1992 :_ -9.79
Mean annuaJdistance from ref. ml¢., 1986-1992" 260.44

Standard davtatlon 10.97_'/ I Distance measured from reference marker to mean high tide.

.,_ _, Loca_on of refemnco marker shown in Farmll (1993).2 Mnusalgn indlcotes migration landward.
" * * * s_'ru_ * * * _ Actualsuwey date to actual survey dato.
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Reach 2, Profile 181
Municipal Beach, Sea Bright Borough

Change in profile of sand surface, 1986 to 1992

20
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.._ o SEALEVEL
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-400 -300 -200 -1O0 0 1O0 200 300 400 500 600

DISTANCE (FEET) FROM REFERENCE MARKER

Graph 1 Table I

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

SHOREUNE PER YEAR 1
Year Above Below mean AnnueJ

mean sea sea level total

_yel1987 5.28 4.24 9.52

, , _ • 1988 -3.02 6.56 3.54
B

t_.l " _$_.4 _] '_ 1989 1.32 -11.26 -9.94
• .. 1990 5.45 12.55 18.00

1991 -4.17 -5.83 -10.00

1992 5,60 -0.28 5.32Appro)dmata 6-yr. volume change 16.44

Mean annual volume change 2.74

_ndard deviation 11.77
Negative value denotes loss of sand

. • _:_ . . .
Gr_nh 2 TaMe 2

m,,_ _,r,o,,_ro,,,m0_tom,c,,,,=r,_w) SHOREUNE CHANGE IN FEET

Year Date of Distence from Change from
survev reference marker I 1986 shoreline 2

l 1986 11/10 189.821987 10/05 2(_.86 16.04

I 1988 10112 220.7 30.88
lm9 10111 9s4

. ...,,o.. 1990 10115 241.18 51.36:: ..... ,*_" , 1991 10/21 218.75 28.93

Net .shoreline change, 1986-1992 _ 25.29
Mean annuel distence from ref. mkz., 1986-1992 = 212.13

:_ _n dard deviation 17.59
Distance measured from retemnse marker to meas high tide.
Location of reference marker shown in Farrell (1993).

_ = Minus sign in_satas migration bndwaKl.

• _' * s_-_",'s_ * * *' a Actual suwey date to actual survey date.
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Reach 2 Profile 180
Opposite Ocean Reef Condom n urns, Sea Brght Borough

Change Inprofileof sand surface, 1986 to 1992
20

-20
-1DO 0 1DO 200 300 400 500

DISTANCE[FEET)FROMREFERENCEMARKER
ProfilelinesconslTuctedfTom35-50measurementpoints/profile.

Graph 1 Table 1

APPROXIMATE GAIN OR LO6S OFBAND
IN CUBIC YARDSPER UNEAR FOOT OF

_*_ORELINI_PER YEAR 1
Year Above Belowmean Annual

mean sea level totel

_ level1987 -0.15 -3.40 -3,55

1988 -3.98 5.28 1.30'° ........._._..... '" 1989 3.62 -3,70 -3.08
,,,, 1990 0.40 5.00 5.40

1991 -4.80 -3.87 -8.67

t992 ;_,S4 -1,59 1.25Approximate6-yr. vol,,xne change -7.35
Mean annual volumechange -1.23
Standarddeviation 4,91

'_ Negativevalue denoteslosso1sand

• _.,,,_ -
Granh 2 Table 2

__ ,,....,_.,_.t _,__ _ BHORELINE CHANGE IN FEET
Year Dateof Distancelmm Changefrom

survov referencemarker11986 shoreline=

l 1986 11111 212.321987 10/07 179.19 -33.13

l 1988 10/12 154.47 -57.85
1989 10/11 169,58 -42.74

1990 10/16 192.28 -20.04
__:._.._=_m.x_=,_: . :a 1991 10/22 182.69 -29,63

i _" ...... ""........................... 1992 10/27 183.03 -29.29
Netshorelinechange, 1966-1992 = -29.29
Macnannualdistancefrominf.mkr.,1986-1992= 181.94

,. | _tat'ld,prdOevia'_on 1_.Q1
1' - Distancemeasuredfromreferencemarkerto meanhighMe,

=, Loca_onof referencemarkershownin Farmll(1993).
= Minussignindicetesmigmtiea landward.

* " * _ * _ " = Actualsurveydate '= _l surveydate.

3O



Reach 2, Profile 179
Cottage Road, Monmouth Beach Borough

Changein profileof sand surfasa, 1986 to 1992
30 i i I I I

==,O2°oLEVELm

g ,osN"

_-10

-20 I I I I I
0 100 200 300 400 500 600

DtSTANCE(FEET)FROMREFERENCEMARKER
Profile(Inesconstructedfrom35-50measurementpoints/profile.

GraphI Tahle!
APPROXIMATE GAIN OR LOSS OF BAND
IN CUBIC YARDSPER MNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

level1987 4.30 1,61 5.91

1988 -3,65 -0,49 -4.14Sll rlt
.............. o= _:_:::_:_:_::- 1989 0.68 -0.36 0.32

....._; ..... _,_a .... 1990 4.13 3.06 7.191991 -4.17 -5.83 -10.00

1992 2.09 -3.50 -1.41AppmJdmate6-yr.volumechange -2.13
Meanannualvolumechange -0.36
StandarddevlalJon 6.40

1 Negativevaluedenoteslossof send

GPsoh2 Table2

ow,_C_r,a_po_on_,n,,N,_l_mat_ SHORELINE CHANGE IN FEET
Year Dateof Distancefrom Changefrom

survey referencemarkerI 1986 shoreline2

I I_6 11111 134.341987 10/O7 153.41 19.07

_ 1988 10112 134.44 0.10
1989 10/11 136.04 1.70

I 1990 06111/91 161,86 27,52--_:-'_" ......" :: "_.................."" " "_ 1991 10/22 149.48 15.14

i '' sH°_EuNE :1199, 10/26 158.67 24.33
Net shorelinechmlge,1886-1992 a 24.33
Meanannealdistancefrominf.mkr.,1986-19923 146.89

Standarddeviation 11,85=_ "= 1 DistancemeeaumdIrom mfemnsemarkerto mean hlghtida.
=" " Loss,tionof refaransemarkershowninFarmll(lgg3).

= Minussignindicatesmigrationlandward.
_ _ * SURVEY--_* * _ ®0 _ "ctualsurve-Jatotoaclu_'surve"date._ yu = y
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Reach 2, Profile178
MonmouthBeach Club, MonmouthBeach Borough

Change In profileof sand surfane, 1986 to 1992
20
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DISTANCE(FEET}FROMREFERENCEMARKER

Profilefinescons_Jctedfrom35-50measurementpolnts,'profile.

Gra.b l Table I

PROFILE178MONMOUTHBF-ACHCLUB APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YAROS PER LINEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

1987 1.16 18.67 14.83

.. 1988 -2.55 1.08 -1.47I_!_:_ =', 1089 -1.07 -5.96 -7.03
"" _,,, _ 1990 3.54 7.57 11.11

"" 1991 3.27 -0.62 2.65
1992 -3.07 -1(;,17 -19.24

AppmxJmafe6-yr.volumechange 0.85
Mean annualvolumechange 0.14
$t_rtdarddeviation 12.43

Negativevalue denofestossof sand
. N , le , =, , ,4

SURVEY_

Graph 2 Table 2

c;'a'mbn'h="_'lx"_=fi'='_m_'n_r_=t-') sHORE uNE CHANGE INFEET

If Year Dataof Distancefrom Changefrom

sun,ev mtorencemarkerI 1986 shomlin9=
1986 11/11 53.84
1987 10/07 74.28 20.44

_ 1988 10/12 57.38 3.541989 10/12 36.73 -17.11

1990 10/16 87.39 33.55-" "........... 1991 10/22 80.10 26.26

1 1. s-_P.su_ _=1 1992 10/27 65.:_1 11.37
Netshorelinechange,1_6-1992 = 11.37
Meanannualdistancefromref.talc., 1986-1992= 64.99

Standarddsvlal_on 17.31== "_Distancemeasuredfromreferencemarkerto meanhigh tide.
Locationof referencemarkershownin Farrall(1993).

_= Minussign indicatesmigrationlandward.
2

. =, ,b SUR_ * _' * _ Actoalsurveydata to actualsurveydata.
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Reach 3 - Long Branch to Shark River Inlet, Monmouth County

Tmhh* X/t. peoflh* _t.tlnm. I._nf Itrtmeh t_ _;hark River Inlet Mn_mnuih Cmmtv T_ble 3D. Approximate vohn, e ¢_umse , 19|_-1992 by pretle in cubic
l _tlan _trds _r linear f0_ of shof flll_

Beta Lo,l_k _q IJfimde _ _'vtSon Siede_riF6_3 Pmf'de Hizh Low Meanvd_ Sttnda_ Nctchan_ _

Wo_e (9.) 2 chance _ _v_tlc_n _

mHc_ 164 7.41 -21.42 -5.03 9.31 -30.1 $

IT? 735841W 401913_4 18.92 404 Oce_m Ave.. LOng Bnmch City 165 5.54 -13.31 -0.01 6.94 -0.{M
176 735840W _*01848N 22.72 Se_ Presid_a_ Pad_ Long Bnmch 166 11.65 -12.47 _.45 9.97 -2.70

City 16"/ 17.92 -36._9 -3.15 19.67 -18.92
175 735843W 40182b_N" 22.52 N. B_ty A._e.. Long Bn_:h Cky
174 73-¢.*-v47W AOITSTN 24.96 Morr_ tad Pavillon A'._.. Long 267 4.27 -14.19 4.43 6.78 -26.39

Branch Ciw 168 79.36 -53'90 -0.19 48-51 -I.16
173 735P_SW 4017_ 31.34 We_t End Arc.. Long Branch C_ty 169 9.68 -10.75 1.37 8.02 8.20
172 735859W 401701N 14.39 South of West End A*._.. Long B ranch 170 16.95 -21.51 -I.73 15.38 -10.38

City |71 10.63 -9.14 -I.25 7.17 -7.49
171 735907W 401G20N 30.69 Pullman A-_e_ E_b_cB. Long Bm_h ]72 19.89 -24.23 0.47 16.19 2.82

c_y
170 7359239/ 40152_N I 0 (e.._.)' gc*a_'velt A_ Deal Bomesh 173 5.36 -7.21 -0.71 4.16 -4.27174 7.43 -1338 1.19 7.59 7.14

169 735934W 401441N 25.22 4 Dtdm4gton Ave. 13endBorough
I_ 725912W 4_ I_'TN 10 (¢gt.) Cort k_ A._. and Bcmdw rig. 175 1939 -9.26 1.40 10.41 8AI

Alkahent Bomegh 176 28.64 -23.32 -2._ 18.34 -16.07
257 735947W 401339N 16.20 7th Ave.. A_b0_ ptrk Ca'y IT? 10.15 -7.22 _.P_ 632 17.0_
16'7 733954W 401317N 13.00 3rd Ave.. Asbmy P_k Cby t
166 740007W 401247N 18.47 O¢_m Ptthway. O_gan Grore. D4ttt ........... i_d flora table I of Profile* I f_-I T?.

Repmne Two. _ Mum tnn0at vok_e Change. 19_6-1992. randall devit_o, and
16_ 740(_2W _OI213N 18.90 McC..tbe Ave.. Brt_ey Beach Boe_gh sPPmximate 60¢tr vel _ae ¢_mge fr°m _b_e I c/Fr°t_e_ 16_ 177'
164 74_DOW 401130N _5.30 $_vanla Av¢_ Av_-b_the-Se_t

2 Eievatie_ _f t_ m_-i_-_ i_ h_feet ate;re er _:low sa k'_el, NGVD (N_ Ge o(k_¢
TaJ_le 3E. Proi ected volume ¢lmln_ tnd I_vpethet Jcal replenhhment veltmw f_" _ _

Vcgtic_d Datum of 1929). betw_n nrofilet In ©ubk _trds
s _ of be.tch pre_ie t_svey mfiom c_d flare U._. Geolog_c_ Ser_y ?.5-mlnu_

• Est_mat_d.notme_ture0. _ betw_¢nptoVdes volumccham_ v_umcchangc r_pl_m

0r_.t_ ft) (c.. y_ l_ be_veen!_fik* v_Z_u_

164-165 4.300 -2.52 -10.836 2.1_

Tshle 3L Beach re_lerdlhment and gmlst rnetlon set grit le_ 19&_-1992 t 165-166 3.700 -0.23 -851 1.850

]cnls z 16_-163 3.000 -I.80 -5.4/_0 1,953

Menkiptfity Dalg Activity Volume Length of 167-267 2._0 -3.79 -8.717 1.551
of _cl &h_ellne 267-168 2.900 -2.31 -0,699 2.691

fca. vd_ t]ine_ fl._ 1_-169 3.4_) 0.89 2.C_6 2.993
169-170 4.750 -0.18 -855 3.490

_nth_ Rear.h Und_ Cvthmfioa for am_tt_e_---_ 170-171 5.8_0 -1.49 -8.642 4.315

_ _._ct by A._y 171-172 4,200 -0.39 -I.638 2,958

Lcmg Branch Cay No activity holed._._ -- -_e-- 172-173 500 -0.12 "_ 316
Deal Boroagh No t¢_fiv;ty nolgd. 173-174 $.200 0.24 1.248 3.149
ALtenharst Boroulgh 1989 Sand tgd_m'bulkm 35-40._0 NA 174-175 2.900 1,29 3.741 1.655

Loch Arbo_ No activity note_L 175-176 2,400 -0.64 -I,536 1,7,44
V_]age 17_'177 1.700 0,i_ 13_ 961

A_tn_y ptrk C_y No acl_ _*ted. t _ valne_ cdy. The _dc_dated wlae_ lls_d ht_e _nthe throe ri_hthand o:.iun_t me
Nepttme Two. No a_iviW noted* bt_edon the_ _tt theprofile_on_o_s extendf_am each9wfde to_e m_vay
B_a_y Beach 1990 Cc_me_i_ ef 2 new _B, _d p_im t_meeu Wel_ _d t_ d_e t_e ne cngm:cred _'e= between thu_

Bor tmgh r_ of 3 _oim. _ A._.rage of th_ me4m tnnmd volume chmge val_ from Tabk | of the 2 Wof_e_ m the
Av¢_.By-The-Sea No acfivlty noac_ lef_axl colmn_ 'rh_ valee _ listed fo_ shou:lme _ betweeu pmf_ on the

1 Dalaf_q_t_wJ¢:fae_DepLofEi3vlforg_ntal_I)ivi._onofEng_et_a_gand _ [_ro_ectedvol_¢]lu11Fl_tv_cnlx_e,tctJ¢0Jtt_duthet._ragca_*lvo_t_c_n_F
_ sp,-m_,,1994, =elt_lledbymedi_t_.ee_ pro_e_

Hy_ mpl_;.h.._t .*_ume cdcuLttcd u_izlng the ISRP Program m _d _ _
2 NA. dataneetv_tb_e, lequlmd to exlc=d _¢ _992 betc_ proffl_ I fo_ seawazd fl'_n the 5-foot hnd smfa_

elevat_ do_ dope ofprafde.

TIt_t _ _h_relln_ ehan_ Iglt_.ll[_2 hv m'_lfll_ :11f_*t 1
Profae Mt_' ,[ Mm. _ Metu _ Stan_ad Net c_m_e =

dev;ttlnn

164 28130 246.90 259.00 12.03 -1330
16.5 238*90 169.10 2[]8.96 27.52 -57.71
]66 351.57 32?.54 340.17 9.39 -12.10
16"/ 323.0"/ 28732 302.54 11.76 16.14
26? 302.54 253.32 272.15 18.21 -26.30
I_ 34.96 14.81 18.$1 7.27 0.47
169 319.12 27*_t.91 2?4.88 _ 34,0_
170 26.36 2028 23.42 2.21 2.07

171 2_$.00 246,85 255.42 17.50 -I,T?
172 205A1 13930 172.79 25.79 -22.26
173 253.88 185.14 205.12 22.82 -56.81
_74 189.86 146.03 161.17 17.24 21.74
175 I f_0.11 99.06 133.63 20.73 2?.$0
176 362.13 2?9.80 307.35 31.15 4.30
177 1R__)_ 158_t_ 174.85 1_18 28_6

t Data _tr_ed from tame 2 olepmf:jes 16_t.177.
The _xim_ .-.k.;._ _d m_m d_.tma_ from the _ feren_ mtrkw. 1_6-| 992

ou ._*1 meamu_mea_.
Vtl_ t_ mmm_ _ed f_om the val_a listed _ "Net shoreline change. 1986"1 _
i_ tabl_ 2 _ Prol_a 16_177.
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Reach 3, Profile 177
404 Ocean Avenue, Long Branch City

Change In profile of sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measurementpoints/profile.

C,ranh I Table I

APPROXIMATE GAIN OR LOSS OF SAND
'= IN CUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

level1987 4.12 4.32 8.44

1988 4.48 5.06 4.58i _4+

,_, 1990 5,22 4,93 10.151991 2.28 -1.70 0.58

1992 -0.23 0.75 0.52Approximate6-yr.volumechange 17.05
Meanannualvolumechange 2.84
Stan_ferdd(_via_on 6.3_
1 Negativevaluedenot0slossof sand

, # , N . i¢
sijR'/E'yYEAR

Table 2

c:_ ..o_,_._<_o.C_r.r,**.._ m,.'_ SHOREUNE CHANGE IN FEET
Year Dateof Distancefrom Change _m

survey referencemarker11886 shoreline:z

l 1986 11111 158.461987 10107 182.70 24.24

1988 10/12 172.86 14.40
1988 10/12 158.96 0.50
1990 10/16 174.95 16.49

Lm "K • _ '0--.. ......... , ....... .../ ........ "_........ -- 1991 10/22 188.92 30.46

_=_UNE .._ 199_ 10,26 187,1;_ _8.66

i Net shorelinechange,1986-1992_ 28.66
-= Meanannualdistencefromtel mkr..1986-1882:z 174.85

: l Standarddeviation 12.48
"=' 1 Distancemeasuredfromreferencemarkerto me_mhightide.
-,' Loce,_onof referencemarker shownIn Fe,rte(((1993).

2 Minussignindicatesmigra_onlandward.
=" '_ * * s_'F._ * _' * " 3Actualsurveydafeteac_uaJsu_eydate,
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Reach 3, Profile 176
Seven Presidents Park, Long Branch City

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

Profile lines constructed from 35.50 measurement points/profile.

_ranh 1 Table I

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

SHOREUNE PER YEAR1
Year Above Belowmean Annual

mean sea sea level total

=,, 1987 15.61 13.03 28.64
1968 -12.05 -11.27 -23.32

'= 1989 4.55 -1.47 3.08
; .,,= 1990 1.64 0.00 1.64.iw

_,= 1991 .8.52 .8.51 -15.03
1992 -1.57 -9,51 -11.08

Approximate6-yr,volumechange -16.07
Meanannualvolumechange -2.68
Standarddeviation 18.34

1 Negativevaluede_oteslossof sand

t_.r_nh 2 Table 2

oan_ ,,,,._,_ po=_,_¢,,=k,_r,,h:,_r,alw) SHORELINE CHANGE IN FEET
Year Dateof DistanceImm Changefrom

_Jrvev referencemarker11986 shoreline2

I 1986 10/12 291.221987 10/07 339.17 47.95

l 1988 10/12 279.80 -11.42
. lg89 10/12 282.64 -8.58

._.. 1990 10/16 362.13 70.91....... "" _,....... " " "" _ ° 1_1 10/22 300.99 9.77

! l"a'x_a'ws _1 _)1_ 10/27 295.52 4.30
Netchoretlnechmlge, 1986-1992= 4.30
Meanannualdistancefrominf.ml¢.,1986-19923 307.35

StandarddevfeUon 31.15,,D 1 Distancemansumdfromreferencemarkerto mean hightide.
" LocaUonof retemncemarkershownin Farroll(1993).

2 Minussignindicatesmigra_n landward,
* '_ * sus_ * _' * 3 Actualsurveydalet°aclualsurvoy date"
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Reach 3, Profile 175
NorthBroadwayAvenue, Long Branch City

Change in profileof sand surface, 1986 to 1992
20 I I i I I i I l I I
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DISTANCE(FEET)FROMREFERENCEMARKER
Pro(tielines¢¢_struttedfrom35-50measurementi_ints/pfofile.

_ranh 1 Table 1

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

SHOREUNE PER YEAR 1
Year AhoY9 Belowmoan _knnual

meansea sea level totaJ

level1_B7 10.53 9,26 19,79

1988 -3.93 0.88 .3.05

.,= .,. '_"; _ 1989 5.55 1.3- 6.85
1990 -2.27 0.42 -1.85
1991 -0.06 -4,01 -4,07
1992 -I .97 -7.29 -9.26

Appro_dmate6-yr.volumechange 8.41
Mean annualvolumednange 1.40
StandarddeviatJon 10.41

1 Negate value denotes lossof sand

Granh 2 Table 2

ct.,,_ h.c,=_,_,_,,,,ttornr.,,,,._ _ SHORELINE CHANGE IN FEET

Year Date of Distancefrom Change from
survey p_fereacemarker11986 shorel[llO=

l 1986 11/12 99.061987 10/07 152.67 53.61

l 1988 10112 119.65 20.59
1989 10/12 160.11 61.08

1990 10/16 135.29 36.23=' " -----" .... :- :_ 1991 10/22 142,08 43.02
II_6 SHO_

Netshorelinechange, 1986-I 992 = 27.50
Meanannualdistancafromref.mkr.,1986-19923 133.63

Standarddeviation 20.73=' I Distaffs measuredkom mfemnua med_erto n',e_nh_h tide.
= Locationof referencemarkershowninFarrell(1993).

= MrvJSsign indicatesmigrationlandward.
* _' * su_ * * * _ _ AduaJsurveydate to actualsurveydata.
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Reach 3, Profile 174
Morris and Pavilion Avenues, Long Branch City

Change in profile of sand surface, 1986 to 1992
30 e e I

_ EL

U.lm_gm_. 0 SEALEVEL \_

_-10

-20 I | I I I I
-100 0 100 200 300 400 500 600

DISTANCE{FEET)FROMREFERENCEMARKER
ProfilelinesconstructedfTom35-50measurementpointsJwofile.

Granh I Table 1

_. APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

leyeI1987 4,03 2.75 6.78
1988 -2.98 4.24 1.26

.......... ,. r_4 ._p_ 1989 -0.95 -12.43 -13.38

": _ 1980 0.95 2.50 3.45
.lxlm

1991 2.05 -0.45 1.60

I 1992 4.77 2.66 7,43Approx,'hate6-yr.volumechange 7.14
Meanannualvolumechange 1.19
Standarddeviation 7.59

Negativevaluedenoteslossof send

Table 2

c.a_,_*_k._ _,t_rc_,mom,_x) SHOREUNE CHANGE IN FEETm=
Year Dateof Distensefrom Change from

1 2survey referense marker 1986 shoreline

__ 1986 10/12 146.03
/ 1987 10J07 172.27 26.24

"_ 1998 10112 189.86 43.831989 10/10 138.83 -7.20

" _ 1998 10116 160.24 14.21
44.

1_ _-X:_RBJNS ........... :: : 1991 10/23 153.17 7.14

I :1 19, 10/28 167.77 21.74
Net shorelinechange,1986-1992= 21,74
Meaneanualdistancefromref.mkr..1986-1992* 161.17

t _ Startd_rddevia_on 17.24

-_o 1 Distancemeasured fiom referencemarkerto meanhigh_cle.
-= Loca_onof mferensemarkershowninFarrell(1983).

= IVinnssigni_dicatesmigm_nn landward.
• * * su_w-_ * * * 3 Actualsurveydate to actualsurveydate.
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Reach 3, Profile 173
West End Avenue, Long Branch City

Change in profile of sand surface, 1986 to 1992
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DISTANGE(FEET)FROMREFERENCEMARKER

Profilelinesconsb-uctedfrom35-50measurementpoints/profile.

_raph 1 Table |
APPROXIMATE GA|N OR LOSS OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHGREUNE PER yEAR 1
Year Above Belowmean Annual

mean sea sea level total

level1987 -1.27 NA -1.27
1988 -1.06 0.1 -0.96

_. ',._ff.... ,., _......... 1989 -3.88 2.02 -1"86

.,_ " " _,, 1990 3.91 1A5 5.361991 4.61 -3,14 1.67

1992 -1.75 -5,46 -7.21Approximate6-yr. volumechange -4.27
Mean annualvolumechange -0.71
Standarddevia_on 4,16
1 Negativevalue denotesloseof sand

F u • • 61
StJ_tE'Y_¢Aq

C.rank 2 Table 2

SHORELINE CHANGE IN FEETctww*_=h=rdmp=mon_*_tomr_=_¢*r_k=l
"] year Date of Distancefrom Changefrom
,_ . survev referencemarker_1986 shorallne_

-t 1986 11112 253.88
1987 10/06 190.64 -63.24I

.._ 1988 10/12 196.72 -57.16

1990 10/17 206.96 -46.92

lm S4O_ZUNE , ......... :: :: 1991 10/23 205,44 J,8,441992 10/28 197.07 -_.81
Netshorelinechange.1986-1992 _ -56.81
Meanannualdistancefromref.mkr.,1986-1992a 205.12

Standarddevotion 22_82,=m 1 Distancemeasuredfromreferencemarkerto mean I_ghMe.
._ Lose_onof mtomnce markershownIn Fen'ell(1993).

= MklUSsignindicatesmigm_onlandward.

* " * =J_vr=_R * * * :l _I surveydata to actualsurveydate.
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Reach 3 Profile 172
South of West End Avenue, Long Branch City

Change In profileof sand surface, 1986 to 1992

20 , , ,

15

lO

_O 1992
= \

Lu SEALEVELm 0

0.5

-10

-15 I I i i I I
-100 O 1O0 200 300 400 500 600

DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinee¢ons_uctedfrom35-50measurementpoint.s/profile.

Graph I Table I
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDSPER UNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total
Iwel

1987 7.23 -4.96 2.27
1Ira,, 1988 9.81 5.09 14.90

1989 -14.20 -10.03 -24.23
.,,,., 1990 -6.96 ..3.16 -10.12

.,,= 1991 15.81 4.08 19.89
1992 1.34 -1.23 0.11

Approximate6`yr.volumechange 2.82
Meanannualvolume change 0.47
Standarddeviation 16.19

I Negativevaluedenoteslossof sand

StWN'_W._

Table 2
O'm_=h0_mp=_n0w_mr,_m_m='_l SHORELINE CHANGE IN FEET

Year Dateof Distancefrom Changefrom
survey referencemarker11986 shoreline2

I 1986 11/13 202.921987 10/06 164.79 -38.13

l 1988 10112 205.41 2.49
1989 10/10 144.59 -58.33

1990 10/17 139.70 -63.22
4¢.

l_m :: :: .......... :: _:: _ 1991 10/23 171,45 -31.47

Net shorelinechange, 1986-1992= -22.26
Meanannualdistance_om ref.mkr., 1986-19923 172,79

_=| ptandarddeviation 25,79
t "Distance measuredhorn referencemarkerto meanhighWe.

"- Locatianof referencemarkershowninFarm, (1993).
2 Minussignb'clicatesmigrationlandward.

* _' _' su_ * * * :l Actualsurveydate to actualsu_ey data-
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Reach 3, Profile 171
Pullman Avenue, Elberon, Long Branch City

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

Profile lines consb'ucted from 35-50 measurement points/profile.

Granb 1 Table I

APPROXIMATE GAIN OR LO_S OF RAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREUNE PER YEAR I
Year Above Below mean Annual

mean sea sea level total
level

1987 2.13 8.50 10.63
1988 -1.45 -6.80 -6.25

an
r:_.::_ ............ __:_:_._-._ ,,, 1989 -0.56 -6.58 -9.14

,,2, .,, 1990 -0.14 0.48 0.34
1991 -2.10 0.80 -1,30

1992 -1.05 1.28 0.23
Approximate 6-yr. volume change -7.49
Mean snPua_ votume chenge -1 25
Standard deviafio n 7.17

"= Negative value denotes leas o! send
• u , m , go _ ,

{_,ranh 2 Table 2

o.=_. _ _o.,,=_p_=_ 0w_.,'.r,,6.,,_.'='_') SHORELINE CHANGE IN FEET
=n " Ye_" Det_ of DistaP,ce from Ch_ge _m

survey ref_mnse marker _ 1986 shoreline a

l 1986 11/13 250.101_7 10/06 295.00 44.90

I IOllS  so.12 o.oa
1989 10110 246.85 -3.25
1990 10/17 247,64 -2.46

--_ :_ -............ , lg91 10f23 249.88 -0.22

Net shoreline change, 1986-1992 3 -1.77
Mean annuaJdistance from ref. mkr., 1986-1992 s 255.42

Standard deviation 17,50= _ Distance measured from reference marker to mean high fide.
. Location of reference marker shown _ Farrell (1993).

= MinUs sign Indicates migration landward.

* i, , _ , , , s Ac_JalSurveyda.tatoectualsurveyda_e.
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Reach3, Profile170
RooseveltAvenue,Deal Borough
Change in profile of sand sudace, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50me_.surementpoints/prof_e.

_ranh l Table I

APPRO_MATE GAIN OR LOSS OF SAND
INCUBIC YARDSPER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

muan sea sea level total

IW011987 -1.05 -5.55 -6.60

,,,., "" 1986 0.72 14.35 15.071969 ,.0.28 -21.23 -21.51

.,. "" 1990 -0.08 17.03 16.95-_,, 1991 0.31 -1.18 -0.67

1_2 0.17 -13.69 -13.42Appro]dmate6-yr.volumechange -10.38
Meanannualvolumechange -1.73
_rl_ de'da_,n 15.38

NegaOvevaluedanotes lossof sand

Granh 2 Tahle 2

c_pm_t_,_.',_ SHOREUNE CHANGE IN FEET
Year Dateof Distancefrom Changefrom

sun/ev referencemarker11986 shoreline=

I 1986 11/13 24.291987 10/06 20.28 -4.01

1 1988 10/13 24.16 -0.13
1989 10/10 20.69 -3.60

1990 10/17 23.33 -0.96*. , :. :: ..---.'N----
1geea.o_aJ_ -: 1991 10/25 24.85 0.56

! :1 1_)_2 10/22 26.36 2.07
Netshorelinechange,1986-1992= 2.07
Meanannualdlstencefromref.mkr.,1986-1992= 23.42

Standarddeviation 2.211 Distancemeasuredfromreferencemarkerto meanhigttticle.
Locationof referencemadrershowninFarrell(1993).

2 MinussignIndieafesmigrationlandward.
_' * * * * _ _ = Actualsurveydata to actualsurveydate.survey "IE/_
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Reach 3, Profile169
Daflington Avenue, Deal Borough

Change in profileof sand surface, 1986 to 1992

3°I
d 2° "

i,°
w "1°I

-2°o' ,;o "o / ,:o " ,oo
DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconsm_ctedfrom35-50measurementpolms/profile.

_r_Dh | Table I

APPROXIMATE GAIN OR LOS8 OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

mean sea sea level total

1987 -2.03 4.45 -6.48

1988 2,99 1.93 4,924U Im S17 .. t'J................................. _J 1989 -0.51 -10.24 -10.75

"_ _<1 1990 -0.73 6,59 5.861991 2.99 2.18 5.17

1992 4,34 P,14 9.48Appro_dmafe6-yr. volumechange 8.20
Mean annualvolume change 137
Standarddeviation 8.02

I Negativevaluedenoteslossof sand
w , • • • • • It

5URV'_Y"tEAR

o_m.,_., p=.=.0w._:_,,,h...._.w_ BHOREUNE CHANGE IN FEET
== ml

Year Date o1 Distance from Changefrom
" " - _Wev mfemnonmarkerI l g_6 shomtinu2

t l_S 11113 2_.o9
1937 10/06 258,44 -25.65

i! ""_ 1938 10/13 2936.36 -28.73

1989 10/10 254.91 ..30.18

......... °...... " ....... 1931 10/25 276.44 -8.65
_....=.. 1930 10/I 7 272,82 -I 2.27

IIM6 _10t_ _, 1992 10/'29 319.12 34,03

Net shorelinechange, 1986-1992 = 34.03
M_m _mnueldis_nce _ mr.m_'., 194_-1_2 = 274.88

Stondarddeviation 22.54'_ 1 Distancemeasuredfromreferencemarkerto mean hightide.
" Locationof referencemarkershownIn Fan'ell(1993),
. 2 Mklusslgnindise,tos migrationlandward.

• * * sumsv--v=xq* _ * ActLmlsurveydate to ac_al suweydafe.
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Reach3, Profile168
CorliesAvenue,AllenhurstBorough

Change in profileof sand surface. 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconstructedfrom35-50measurementpoints/proSle.

Gmoh I Table I

APPROXIMATE GAIN OR LOSS OFSAND
IN CUBIC YARD8 PER MNEAR FOOT OF

SHOREUNE PER YEAR 1

= Year Above Belowmean Annual

meansea sea level totallevel_ _. 1987,0.01 -6.33 -6.34

_1 _ 1988-0.3533.11 32.761989 -0.09 79.65 79.56

_ F_._I _ 1991 -0.60 -53.30 -53.90

_ I_)2 0.08 -27.89 -27.81Approximate6-yr.volumechange -1.16
Meananneal volumechange -o.19
Standarddeviation 48.51

Negativevaluedeno_s lossof sand

StJRY_YYEAR

G_nh2 Table 2

Cm_h,t<,_" :'--'"tl*,.h,T,,._....=.',_=l SHOREUNE CHANGE IN FEET

t _t Year Dataof Distancefrom Changafrom

_Jrvev refamnsamarkerI 1986 chomline_
1986 11114 15.75
1987 10/06 15.63 -0.12

_" _l 1988 10/13 14.81 -0.94
1989 10110 15.99 0.24

_" 1990 10/17 34.96 19.21
.K,

, ,, ,_ _: ......... : 1991 10/25 16.21 0.46
1_ rJHORB.INE

1: !1 '°° 1,,, o,,Net shoreline change, 1986-1992= 0.47
MeanannualdistanceItem ref.mkr..1986-1992= 18.51

Standarddevlaf_on 7.27" " _ Distancemeasuredfromreferencemarkerto mean hightide.
' .- _' Losa_onof referencemarkershownIn Farrell(1993).

= Minussignindiceteamlgm6onlandward.
" * _ * * * * _ " _ Actualsurveydat_ toactualsurveydate.StJR_-YYE_R
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Reach3, Profile267
8th Avenue,AsburyPark City

Change inprofile of sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

PtofiteI_e_conltzuc_edfrom35-50measurementpotn_o_le.

GPanh l

APPROXIMATE GAIN OR LOS8 OF SAND
INCUBIC YARDS PER lINEAR FOOT OF

SHOREUNE pER YEAR I
Year Above BeJowmean Annold

meansea sea level total

lewl1987 -I .90 1.37 -0.53

1988 -5.63 -2.69 -8.32

_.._.+_ _,; .......... 1989 5.42 -8.82 -3.40

,m

•- "_ I_,_..__. 1990 -7.64 3,22 -4.42
1991 1.49 2.78 4.27

1992 -0.20 -13.99 -14.19Apprmdmate6-yr. volumechange -26.59
Meanannealvolumechange -4.43
Standarddevlntion 6.78
I Nega_vevaluedenoteslos8of sand

G_h2 Tnhl_ 2

c_mnm__ _hmrV_,,_rra_') SHORElINE CHANGE IN FI_E7
Year Dateof Distancefrom Changeflom

ti_Wl_v mfemnnemarkgrI 1936 shoreline2

I 1986 11114 2930.651987 10/08 302.44 11.79

I I 1988 10/13 259.04 -31.61

1989 10/13 274.70 -15.95
1990 10/18 253.32 -37.33

....... ./ " """ . ...... 1991 10,'25 260.52 -30.13

Net shorelinechange, 1986-1992a -28.30
Meanannualdistansefrominf.m_., 1936-1992:l 272.15

l Standarddevta_on 18.21" +zDistancemeasuredfromreferencemetier to meanhigh_le.
-- Locationof refemnuemarkershownIn Fan'all (1993).

2 M_us sign_ndicetesmtgm_onI_dward.
• * _" _-_w._ <" * * I Actualsurveydate to actualsurveydate.
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Reach 3 Profile167
3rd Avenue, AsburyPark C ty
Changein profik) of sand surface. 1986 to 1992

2O
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I SEAL

-15

DISTANCE(FEET)FROMREFERENCEMA_ER

Profile_ comtructsdfrom35-50meesummentpoints/p_lle.

_raph I Table I

APPROXIMATE GAIN OR LOSS OF BAND
IN CUBIC YARDS PER UNEAR FOOT OF

BHOREUNE PER YEAR I
Year Above Below mean Annual

mean sea sea level total

19Y_I1987 10.78 7.14 17.92

1988 -7.66 -5.87 -13.43|IS
1989 4.77 -7.07 -2.30

_° 1990 0.06 8.47 8.531991 -I,87 8.92 7.05

" 1_9"2 4.87 41.56 -36.69Apprmdmate 6-yr. volume change -18.92
Mean annual volume change -3.15
Standard deviation 19.57

1 Neg adve valse denotes loss of sand

Granh 2 Table 2

c_, _ ,_vr* _ (_ =_,n_,m_, ms, r) SHORELINE CHANGE IN FEET

Year Data of Distance from Change from
survev reference marker 11986 shomlise =

I 1986 11/15 292.031987 10/08 323,07 31.04

i iI 1988 10,13 287.72 -4.31
1989 10113 297.80 5.77

1990 10118 301.64 9,61:: .................................. _ 1991 10/25 307.37 15.34

I lm SI,(OR_.DE _1 1992 10/29 308.17 16.14
Net shoreline change, 1986-1992 a 16.14
Mean annual distance trom ref. mkr., 1986-1992 s 302.54

.,, _ _ar_ d_a_an 11.76"Distance rneasumd from reference marker to mean I'_gh tide.

.-- Loce_on of reference marker shown _ Farrell (1993),
= Minus sign in_cetes mlgra_on landward.m

* * * _-- * * * SActualsurve.da_toactualsurve,,data., ,
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Reach 3, Profile 166
Ocean Pathway, Ocean Grove, Neptune Township

Change in profileof sand surface, 1986 to 1992
2o
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinescons_'uctedfTom35-50measurementpoints/profile.

I_,raz_hI Tahle I

APPROX]MATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER MNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total
level

1967 -6.54 -5.46 -12.99

,,, 1988 4.13 7.52 11.65r_>_.>:<_._<_'''= " 1989 -2.04 -10.43 -12.47

E_;I E_<_<_ 1990 3.25 4.53 7.781991 1.12 -0.24 0.88

1992 -0.02 1.4_l 1.46Appro)dmate6-yr,volumechange -2.70
Meanannualvolume change -0.45
Standarddeviation 9,97
1 Neget_vevaluedanotsslossof sand

SURVEYYEAR

G_nh2 Table 2

=, C_rm_,hor_=C=,_f_a_,,,,_,._,.,m,-) SHORELINE CHANGE IN FEET
Year Dateof Distancefrom Change from

survey mfarencemarker I 1986 shoreI{f,R2

I 1986 11115 351.571987 10/08 327.54 -24.03

l 1988 10/14 349.15 -2.42
1989 10/13 329.80 -21.77

t 1990 10/18 337.05 -14.52
lm S_qOREIJNE
...... ................. .. ................. , 1991 10/25 346,61 -4.96

J :1 1992 10/_9 339,47 -1g,10
Netshorelinechange, 1986-19923 -12.10
Meanannualdistancefromref.mkJ.,1986-1992= 340.17

Standarddevlatton _),_,9" 1 Distancemeasuredfrommtemncemad(orto meanhigh_e.
._ Loce_onof referencemarkershownin Farrell(1999).

= Minussignindicatesmigm_onlandward.
* * * s_-_-,_._ * _' * =' :_Actualsurveydateto actualsurveydate.
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Reach 3, Profile 165
McCabe Avenue, Bradley Beach Borough

Change in profileof sand surface, 1986 to 1992
20

=_ 130ARDWA_.K = = =

15

U_

i 1°
z
<

LU

v o SEALEVEL _ _ ,_.
z
O

w -5

o10 I I I I I I I I I I
-50 0 50 100 150 200 250 300 350 400 450 500

DISTANCE(FEET}FROMREFERENCEMARKER
Profilelinesconstructedfrom35-50measurementpoints/profile.

Gmnh ] TaMe I

APPROXIMATEGAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sealevel tetal

level1987 4.14 1.35 5.49

1988 0.83 -0.73 0.10....._ ...... , _...._z..._ ,,, o,, 1989 -8.31 -5.00 -13.31

_:"_ 1990 1.02 4.52 5.54
.r_t=

1991 5.16 -3.53 1.63

1992 1.73 -1,22, 0,51Approximate6-yr.volumechange -0.04
Meanarmualvolumechange -0.01
Standarddeviser) 6,94
1 Negativevaluedenoteslossof sand

R m t*
SUR_'Y "t_R

Graph 2 TaMe2

Char___ po_on¢b*t_.._..._ malo< SHOREUNE CHANGE IN FEET
Year Date01 Distancefrom Changefrom

suwev referencemarker11986 shoreline=

I 1986 11115 238.901987 10/08 231.18 -7.72

l 1_8 10/14 235.78 .3.12
1_9 10/14 169.16 -69.74

1990 10118 205.86 -33.04...... , 1991 10/25 200.67 -38.23-., ,o o ,,,1
,, ,,_ Net shomlisechange, 1986-1992 = -57.71Meanannualdistancefromref.mkr.,1986-1992a 208.96

Standarddevia_on 27,52"=' _ Distancemeasuredfromreferencemarkerto meanhigh_le.
._= LocaUonof refemnsemarkershownin Farrall(1993).

= Minussignindicatesmigrationlandward.=m

* * * SUR_EY_R_'_* _' * 3 Actualsurveydate toactual surveydate.
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Reach 3, Profile 164
Sylvania Avenue, Avon-by-the-Sea Borough

Change inprofileof sand surface, 1986 to 1992
20

| | | |

15 BOARDWALK
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_ 10

CII
<
a 5
z
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w _

-lO _

-15 I I I I I I I
-loo 0 1O0 200 3OO 400 500 600 7OO

DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinescons_uctedfTom35-50measurementpoints/profile.

C.tmphI Table I

APPROXIMATE GAIN OR LC6S OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmsan Annual

mean sea sea level tatal

level1987 -1.51 -3.61 -5.12

1988 -3.47 1.69 -1.78
T41

_;_;'_;-;_ 1989 3.23 -10.81 -7.58
"'_ "_" ['_f_ 1990 -4,36 11.77 7.41.............. _._._..... ._.:_

_'* 1991 -0.16 -1.50 -1.66

1992 O,O8 -21.50 -21.42Approximate6-yr.volumechange -30.15
Mean annualvolumechange -5.03
Standarddevia_on 9.51

Negativevaluedenoteslossof cand
w , N
SURVEYY_AR

G_nh2 Table 2

ow_,_,tm_,_m..o._,_r0m,,,_,.,_m.t_ SHORELINE CHANGE IN FEET

t l Year Dateof Distancefrom Change Irom

survey mferen_ marker 11986 shoreline=
1986 11/15 265.84
1987 10/08 281.70 15.86

"--_=" l 1988 10/14 262.17 -3.67
1989 10/13 254.12 -11.72

_- 1980 10/18 246.90 -18.94
....... "_".... - .... -- ...... -, ............. -_ 1991 10,25 250.14 -15.70

i:-- :I ioo,o o i,oNet shorelinechange, 1986-1992=, -13.70
Meanannualdistancefromref.mkr,,1986-19923 259.00

Standarddeviation 12,03" 1 Distencemeasuredfromreferencemarkerto meanhigh1tide.
"" "= LocationofreferencemarkershownInFarrell (1983).
= ,= = Minussignindicatesmigrationlandward,

_ " * * _' * _ Actualsurveydate toactualsurveydateSURVEY"tEAR
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Figure 6. Map of Reach 4, Shark River Inlet to Manasquan Inlet, showing
munlcll_lt_s, profile locations, wld caicul_ed volume change between profiles.
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Reach 4 • Shark River Inlet to Manasquan Inlet, Monmouth County

"r_hle4A. PraSl* t_. shirk _ Inlet_ _*-o_--,' Itxk,t MotmmuthOan_ TtblJ 4D. Ap_'mdnnae _amu ¢_a_e, 19U-19_ by pr_le Inmbk
vsrd_ _ IInetrfe_t ef sh_cel_e

pml_e (ft) 2 cl_m'e I deviati°nz
mcfioa 1_7 I1_' -D.$? 0_ 935 0.23

163 ?4GiDgW A01_3N 15.83 5thAv¢_ ]_._alr Boronl_t 151; I I,'/0 o7.15 OJ$ 7.25 5.10
162 74_0,_3V 401012_1 17.43 18_aAve., Behead,Bore_lh 159 7_0 -15.6'/ -I.93 8._O *|I*._
161 74OlI_ V _O924N 115.61 Bd_ Awe..Sprig LtI_ BoeOalgh 160 11,89 -8.23 0-_t 6_ 2.30
I_ 740127W 40_7b' 13.]5 SalemAve_ Sprig I.akeBowagh 161 8.28 -3.60 .O.f15 4._8 -0.32
159 7401_P)W _O75&N" 13.75 _ y_k A,_, ,_ G_ Bm_m_ 162 11,48 -5.10 1.71 6,31 10.23
158 74014_q 40073_' _._0 ThereonA',_, Sea GirtBoeml:h 15_ -I.0_ -t_ .5A6 _.75 -32.'f$
157 7_W 4Of16_7]q _.2_| 8 Rit_e WJy md 1_ A'_ Mmmtqmm I i_ _ia_d f_omttble i el*pmfik_ i $7.163.

_fga_ = M_m_ v_ c_=lte. 19_.1992, _tmdwd dex*ia_ _d
._m _-*- @_r vo_m¢ chl=l_ horn tab_ _ d_ tF1-163.t , • ,

.t_c q_dranl_ map_ Tabl_ 4g. pr_Kted _ chicle and I_poChetiadrcp_e_me_ vohn_ foe intcrvah
b¢tw_n i_rc_ IncuM¢varcLs

Tal_e 411.I_teh rt._uhhm_nt and eon_r_t Ion i_ Ivltl_ (lm_r l_.) (t_ _ _ bctw_wa_ v_bm_

_nttm_ Un_r ev_fi_m far • ma_n_ 158-159 2.300 .0.54 -1.242 1.512
159-160 4,150 ,_,77 -3.195 2.835

of En_i_ec_t. 160-161 4,80¢ 0.16 768 2.641
B_kv.trBor_gh No _Aty noel 161-1_2 J._ 0.83 4,150 2,714
$_Lt_ 19_'_ WreckProd omkt time: 1_2.-153 A_ -I.ff_ -_._28 2531

3e.aGht Botoagh Noa_ Is_led. I pmlect_l v_s enly. Theca_daled vdees littedhe_ inthe Ih_e r_h,_,l c_amm tteb*_d ee _e _ bt the F_trde_ ©x_cadfi_m ea_a prariem _ mldw_y

z A_nq_ d the me.__._._ velum_ -'h.._ v_ee* &oreTableI ofthe 2 inthe

= ,qA,dmnet_d_ _ I_t=dvd_e_l_.__.zpm_e*c&tcalta:d_tthe_nq_velmnecht=_

Ttb_ _ b'lmrlllr_ Cha_. 19It_1_2 by _t'ql e InM 1

157 229.59 185.65 200,10 13_O 1.96
158 317.38 _.,_ 302.63 11.91 -I._2
159 4_.76 372.50 _12_1 12.30 -17.48
160 337-¢,6 3Ill,58 328.,10 7.,26 0,91

162 36030 297.20 317_3 2{}.52 6.33
1§_ 410_ _48._9 364.32 _0.95 ._.3,

I Da_ _mm_ed h_m table2 ef PreSet I$7-163.
a Thv _ r _,,,_. _ m .azl m_m _ 6_m th_ _6m'we m_lan', 19M-1992
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Reach4 Profile163
5thAvenue,BemarBorough

Change In profile of sand surface, 1986 to 1992
15 = = =

u/

a

SEA LEVEL
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Z
_o

uJ -10

-lS II II I I I I
-3D0 -200 -100 0 100 200 300 400 500 600

DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinescons_uctedfrom35-50me=ssurementpoints/profile.

GPanh| Table 1

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

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

lwgl1987 -0.95 _.29 -1.24

1988 -1.60 -3.64 -5.241989 2.41 -19.00 -16.59

,• ._.._;^w.._ "• "-';";_^" '" 1990 -3.44 O.OO -3.44"_ 1991 -5.18 0.00 -5.18

1992 -0.12 -0.94 -1.06Approximate6-yr. volutnechange -32.75
Meanannualvolumechange -5.46
_tandarddeviation 5.75

Negativevaluedenoteslossof sand
• • , • , w

stJfW_'YYEAR

Granh 2 Table 2

a_np _,,h==__do_O_.,,,a......,_'_ ,. SHOIREWNECHANGE IN FEET

t : I Year Dateof Distancefrom Change from

suP/ev referencemarker11986 shoreline=
1986 11/15 358.97
1987 10/08 365.79 6.82

_=,. "='_ 1988 10/14 348.59 -10.381989 10/13 352.80 -6.17
'' " ' 1990 10/18 410.28 51.31

.. _" - ..... "" "_ "_'. =, 1991 10/25 357.22 -1.75
1_ S_ORBJNE

l: :1 1,olOO0Not shoreline change,1_6-1992 _ -2.39
Meanannualdistancefromref.mkr.,1986-1992= 364.32

$tar_darddeviation 20.95,e, 1 Distancemeasuredfromreferencemarkerto macn highMe.
4. Locationof referencemarkershownin Farretl(1993),

= Minussignindicatesmlgmtionlandward.
Actualsurveydate to actualsurvey dateSU_VgfYE_
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Reach4, Profile162
18th Avenue, Belmar Borough

Change in profile of sand surface, 1986 to 1992
15
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m
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DISTANCE(FEET}FROMREFERENCEMARKER

Profilelinescons_'uctedfrom35-50 measurementpointe/profile.

Gmnb I Table l

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

SHORELINEPER YEAR 1
Year Above Belowmean Annual

meansea sea level total

leve_1987 0.93 2.51 3.44

1988 3.77 7.71 11.48'*" _ '........ _"...... 1989 -5.10 0.00 -5.10

_ 1990 -1.33 1.49 0.161991 -1.24 -3.48 -4.72

I 1982 5.63 -0.66 4.97Approximate6-yr.volumechange 10.23
Meana_ual voldreechange 1.71
Standarddevla_on 6,31
I Negativevaluedenotes lessof sand

Graoh 2 Table 2

C_,_,_,_,_,_,_m,._rm_rn,,'._ BHOREUNE CHANGE IN FEET

Year Dateof Distenoefrom Changefrom
1 2

_gWQY retemncemarker 1986 shoreline

I 1986 11/16 312.501987 10/08 321.18 8.68

l 1988 10/14 360.70 48.20
1989 10/09 305.16 -7.34

.o,,,.. 1990 I 0/I 0 309.94 -2.56
"_ S_SJNE .... *"- ' 1991 10/23 297.20 -15.30

i _._1 ,99_ 11110 318,83 6.33
Netshorelinechange, 1986-1992= 6.33
Meanannualdistancehornmr.mkr.,1986-1992_ 317.93

f_ Stendarddeviation 20.52

I Distancemeasuredfromreferencemarkerto meanhigt__le.
Locationof referencemarkershownin Farrell(1993).

2 Minussignindluatesmigrationtandwa_.
. _ . . , _ . 3 Actualsurveydate to actualsurveydate.SURVEY'_._R
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Reach 4, Profile 161
Brighton Avenue, Spring Lake Borough

Change in profileof sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconstructedfrom35-50measurementpoint#profile.

Gmnh ! TnhleI

APPROXIMATE GAIN OR LO_.qOF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

mean sea seelevel tot_

k_ygl1987 -2.o7 -1.53 -3.60

1988 -1.14 -0.42 -1.56
la

=. ;-_o_4 ...... 1989 4.40 -2,21. 2,19
4a ,m

I " " 1990 0.58 7.70 8.28

1991 1.11 -4.16 -3.05
1_92 5,06 -7.64 -2,58

Appm_ate 6-yr. volumechange -0.32
Mean ennualvolumechange -0.05
Standarddeviation 4.58

1 Nega_vevaluedanotos icesof send

• . . _,_,_ . . . .
_ra_h 2 Tnhle2

c_,,p_,h=,_ p_n 0,,t_,_re,rm_,,rod _;HORELINECHANGE IN FEET
Year Dateof DistanceImm Changefiom

_;uw_y referencemarker11086 shoreline2

l 1986 11I16 219.031987 10/08 199.73 -19.30

_ lO88 lO114 208.35 -15.68
1989 10/09 211.91 -7.12

1990 10/19 227.63 8.60_, ?.m_ ....... - --_- -'_ _ 1991 10/23 208.34 -10.69

1 _1 199_ 11'10 231.99 12.06
Netshorelinechange,1986-1992 = 12.96
Meanannualdistancefromref.mkr.,1986-1992= 214.57

Standarddeviation 12.151 Distancemeasuredfrommfemnsemad(arte meanhightide.
.,,, -.- Locationofreferencemadmrshownin Farmll (1993).

_ = Minussign indicatesmigratlonlandwa_.
"= * _ * =_'_w-_ * * _' 3 Actualsurveydate to actualsurveydate.
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Reach4, Profile160
SalemAvenue,SpringLakeBorough

Change in profile of sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
ProfileUnesconstructedfTom35-50measurementpoints/profile.

I_.mnh1 Table1

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

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sealevel _otal

I_v_l1987 2.75 0.69 3.44
1988 0.28 4.46 4.74

....." ......;"...... E_-'_l 1989 -1.79 -6.44 -8,23

_::_'_:_:_ "' ....."_..... 1990 -0.25 -1.78 -2.03
4U_

1991 -3.87 -0.64 -4.51

199_ (_,36 2.53 8.89Appro)dmate6-yr.volumechange 2.30
Meanannualvolumechange 0.38
Standarddeviation 6.40

1 Negativevalce denoteslossof sand

" "
C,raoh 2 T_hle 2

ch,r__¢x,r_ p_k,__=,lt,,.,,,,_.,._.m=',w) SHOREUNE CHANGE IN FEET
=' Year Dateof Distancefrom Changefrom

sunt_y retemnoemarker11986 shoreline:t
A 1986 11/16 336.65

"me | 1987 10108 323.12 -13.53

-,,,_ lg_9 10/10 331.84 -4.81
1989 10/09 327.06 -9.59

_'_ 1990 10/19 323.27 -13.38, --..,-- , .................... , 1991 10/23 318.58 -18.07

I 'm sH°RaJ_ :1 1_;_ 11/10 337.56 0.91
Netshorelinechange,1986-1992 a 0.91
Meanannualdistancefrommr.talc., 1986-1992:j 928.30

Standarddeviation 7.261 DJst_u1Cemeasuredfrom referencemarker_omeanhightide.
Losetionof mtemnse marker showninFarrell(1993).

2 Minussignindicatesmigra_onlandward.

* _, * _.,_=_ * ,, * = Acluatsurveydate_oactualsurveydate.
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Reach4, Profile159
NewYork Avenue,Sea Girt Borough

Change in profileof sand surface, 1986 to 1992
2o
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DISTANCE(FEET)FROMREFERENCEMARKER

ProfilelinesconsVuctedfrom35-50measurementpo_nts,'pmfile.

_mnh ] Table I

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

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

1987 2.34 NA 2.34

1988 2.76 1.38 4.14"" ....._._......... :,;_,-_,, 1989 -3.23 -4.79 -8,02
.,=, " _.._] 1990 0.16 6.84 7.00

"" 1991 4.54 -5.91 -1.37

l 1992 -6.93 -8.74 -15.67Appro)dmats6-yr.volumechange -11.58
Meanannualvolumechange -1.93
Standarddeviation 8.50

1 Ned, tire vaJuedenotaslosso1eand

SUtqMEYyE_R

Graph_ Table 2

c_m_-_--:.,-_ h'_tomr'm'_"t_ ,, SHORELINE CHANGE IN FEET

t _' t Year Dateof Distancefrom Changefrom

_pr/ev referencemarker1 1986 shoreline=
1986 12/09 389,98

I 1987 10[22 386.81 -3.17

_" _l 1988 10/10 403.76 13.78
1989 10/09 367.82 -22.16

_" 1990 10/19 374.44 -15.54
:' - "'"_" 1991 10/23 381.54 -8.44=

Netshorelinechange,1986-1992 3 -17.48
Meanannualdistancefromref.ml¢.,1986-1992= 382.41

StandarddavtetJon 12.30=' _ Distancemeasuredfromreferencemarkerto meanhigh_de.
4,, LoceUonof referencemarkershownin Farmll (1993).

2 Minussignindicatesmigrationlandward.
" * _' * tu_w._ * * * 2 Actuatsurveydatataactualsuweyds.ta.
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Reach4, Profile158
TrentonAvenue,Sea Girt Borough

Change Ini_ofile of sand surface, 1986 to 1992

3o
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstxuctedfrom35-50measurementpoinWp_oflle.

Granh l Table 1

APPROX]MATE GAIN OR _ OF SAND
INCUBIC YARDSPER UNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level tete_

1987 3.24 8.46 11.70

1998 4.998 -0.96 3.62
" ...................................w..t._..... 1999 .1,90 -1.61 -3.51

"" " -_,, 1990 -5.13 0.13 -5.001991 -1.33 -5.80 -7.13

1992 2.76 2.99 5.42Approximate6-yr.volumechange 5.10
Meanannualvolumechange 0.85
Stend_rddeviation 7.25
1 NegeUvevaluedenoteslossof sand

=v # o m
SURVEYYEAR

Graph 2 Table 2

ma_, k,_,_t,_m,_ p_,.,._,,,._ m,,_) SHOREUNE CHANGE IN FEET
Year Dateof Distercefrom Change from

SuwQy referencemarker11996 shomlice=
": _ 1986 12/11 300.76

/ 1987 10/21 292.67 -8.09

I l 1988 10110 318.45 17.69

1989 10/09 399.77 3.01
• 1990 10/19 317.38 16.62

, -- --"'_ ............... -.... _ , 1991 10/23 286.28 -14.48

Netshoml_e change,1996-1992 = -1.52
Meanannualdistancefromref.mkr.,1986-1992s 302.65

Standarddeviation 11.91"" 1 Distencemea_;uredImm mfarencemarkerto meanhightide.
-- Locationof mterencemarkershownin Farmll(1993).

= Minussignindicatesmigrationlandward.ere

* '_ * s_,t_ * _' * a Actualsurveydate te actualsurveydate.
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Reach 4, Profile 157
Riddle Way and 1stAvenue, Manasquan Borough

Change inprofile of sand surface, 1986 to 1992
20

.J

_ 10 1992
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uJ
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DISTANCE (FEET} FROM REFERENCE MARKER

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

(;ranh 1 Table I

APPROXIMATEGAINORLO_SOFSAND
IN CUBIC YAROe PER MNEAR FOOT OF

RHOREMNE PER YEAR 1
Year Above Below m_n Annual

mean sea sea level _otal

I level

1987 2.80 8,87 11,67

,,. 1988 -2,76 -2.32 -5.08
_'_4 ,,, 1989 2.34 -4.40 -2.06

_" ..... _ _ 1990 3.33 5.54 8.87"" 1991 -9.81 -3.70 -13.51

1992 7.23 -6.89 0.34Approximate 6-yr, volume change 0.23
Mean annual volume change 0.04
Standard deviation 9.25

1 Negative value denotes loss of sand

stJ_,sYYF._q

Granh 2 Table 2

ch._ t_,_m_r*_._m l.,_t,,m_-_,N,'_ SHORELINE CHANGE Ibl FEET

Year Date of Distance from Change from
survey reference market 11986 shoreline 2

l 1986 12/11 198,841867 10/27 196.87 -1.97

_ 1988 10/10 185.65 -13.19
1989 10/09 192.86 -5,98

1990 10/19 229,59 30.75--" " ....... '" "........ :_ - " 1991 11/23 196.09 -2.75

i lm sHo_u_ _1 1992 11/09 200.80 1.96
Net shoreline change, 1986-1992 a 1.96
Mean aanua] distance from tel, mkr,, 1986-1992 _ 200,10

.,1 l Stendard deviation 13.90" 1 Distansa measured Imm mterensa markar to mean high Me,
"-" '_ Location of reference marker shown In Farrell (19g_),

,. 2 Minus sign indicates mlgm_on landward.
AGtUSI ¢_lWey ds, te _O 8.G_J_ SIJWey dSte
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0,48

iS3 • . '

Boro

Rgure 7. Map of F;_,._, 5, ManascluanInlet to Mantololdng,showing municipalities,profile
locations,and calculatedvolume change between profiles
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Reach S - Manasqu an Inlet to Mantoloklng Borough, Ocean County

Tahh KA.Pr,4_ _m,_r,*. M*_. Ink¢b_tvl_"tnb4d_ Ilorom_ OemnCmmtv Ttbbt SD. Apprexlmati v_lume¢_mlW, Iq6-1tt/b_ profile b gubkyards her Iku_r foot ot mordine

m_ 153s 30.33 -31.22 -1.13 2281 "_79

156 7402089/ 4gg647N 1832 W_ St..Po_ Pleiad1 B©a_h 1St 1640 -6.92 2_ 8.16 12.54
Bomegh 155 20.32 -27.92 .$.38 17.35 -32.30

153 74_230W 4t_438N 13.96 MazylandA_.. Poi_ Fl©iutmBeach I_ 31.90 .24_29 2.99 21.{_. I'/.91

t D_t ammmaz'i_dfz_mtable1 _ P_ f_eJ 154-I .$6.154 740240W d_P_4N 19.06 JohmonA'_c. Bay HezdBorough

i In dqp_ Imlg_ sg¢o_ I_Pm=_*t" 6"3_r vd_ change fzemtabk I d Pmfk* I_'t'156.
z _ot_fe_ma_m_ke_af_ab_e_b_o_k,v_,NGVD(Na6c_JGeo_e6_ _ Pmf_el$31_dad_df_Rezch6w_dczzbeevel_me_h-.%.-_

VeXed Dzt_m of 1929). p'etra_ I$3 _ I_4.*ld_e_h iti_ _ide _h $-

_,_ 1_'ellle,s In zubl¢ 'nwds'

T_ble _1. Bel_h reef_n_zhmentand een_t_ itt_vlUts. 1_1_.L_92z PI_ "_*_*'_ _ As_'ltl_ a_z_] Pls_z;led Hylp_

_ttnd ahm_dine liRt_ fLI fc'_ vd_l f_. vet_) _
(f_, ..d_A fl_ncMfLI ]_3.154 8,_]0 0,48 3,840 4_

F_z_P_---,_ 1985 _ _ibn6m i_osan_de_ 2-3.Q00 NA I_-I_ 3300 *1.6_ -9,3_t_ 3,047

x I_tt fxemNew/e_aey of Env_ P_c_o_ Di_im _ E_a_g md "_4a_l_ d_ _ z_ _" Fc_'_ ¢_ cx_ _ c_da_ _ _z_mkSw_
Coam_ Spr_t. 1_ _ " pomzbeSwee_p_-_ zed t_t zheze_ze m ez_.,I _ bemem th_.

z A,_ra_ of _e _._n anmml,vohm_ c va._os fromTaMel _ tb_2 mfl_e
s NA.d_a _ ,vdab_. leaht_l c_em_ Thh vtlee b lltted _l_tine i_._t_ betweeapm2_k*m g

. Hypo_6cal re_kmshmemwl_ galmlagd uullz_g rig iSl_pp,_lgram_ofi_d thev_u_
Table _C. Shocelhiec111_te. 1_11_.Itte2 b_ oroflle Inre4 I mq_ed t_ ¢xz_d d_e1992 bm_hi:esxrie] f_ mawaxd_'_m_be_f_ la_dsna'f&_

Prd_ Mz_; Mm.; _ Stan_hxd hr_cbmF _ ck_6_ _lc_gd(x_of pm_.

154 26/._9 177.97 226.11 29.05 65.76
If,5 434.23 367.13 382.88 29.71 3.73
1_4_ 4_1 4t_4.0_ 445.62 25_9 18.92

The maximammi_ lad _m di_;zno_ f_ _e refenm_ marC-r.1986.1992

I Vida_t tm _.._zed fxom_e v_l_eslla_d _ .l_.etd_mllne c_0o@e.1986.1992-
i_ t_e 2 of _ 154-156.
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Reach 5, Profile156
Water Street, Point Pleasant BeachBorough

Changeinprofileof sandsurface, 1986 to 1992

20 I I I I I I I I

BOAROWALK
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-I00 O 100 200 300 4OO 500 600 700 800

DISTANCE(FEET)FROMREFERENCEMARKER
ProfilelinesconsmJctedfiom35-50measurementpoints/wofile.

_,r_ph I Table !
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sealevel total

,, 1987 -6.21 -6.59 -12.80

,,1 1988 9.24 6.49 15.731989 -6.21 -0.63 -6.84

t .,,, 1990 31.90 O.O0 31.90,,,.,, 1991 -14.71 -9.58 -24.29

1992 5.52 8.69 14.21
Approximate6.yr. volumechange 17.91
Meanannualvolumechange 2.99
Standarddeviation 21.04

1 Negetivevalue dermtaslossof sand

• . . _,_j,
/_.rAnh 2 Table 2

C_r_=hx_ p=a_(_=_ r='_._t4d SHORELINE CHANGE IN FEET

I"l' I Year Date of Distancefrom Changefrom

survev referencemarker11986 shoreline=
1986 12/12 443.37
1987 10/22 404.09 -39,28

1988 10/25 443.40 0.031989 10,26 432.24 -11.13

1990 11/05 498.51 43.14-- .........I_ _;,,X_UN_.. ,,-''" ............ _ 1991 11/23 447.46 4.09

Net shoretinechange,1986-1992 a 18.92
Msen annuoldistanceImm ref.mkr.,1986.1992a 445,82

Standarddeviation 25.39= 1 O_',_nceme_md bornmfe_nce ma_,e_rto msan h_ghtld_.
Locationo1referencemarkershowninFarmll (1983).

= Minussign_diuatas migrationlandward.
* _ * * * _' '_ _ Ac_al sun/eydale le aotualsurveydate._IR_3"Y "iF.AR
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Roach5, Profile155
MarylandAvenue,PointPleasantBeach Borough

ChangeIn pro_leof sandsu_ace, 1986to lg92
20

SEALEVEL
9

z

_moh | Tahle 1

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YAROS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Below moan Annual

mean sea sea level total
level

1987 20.52 NA 20,52
_" 1988 -12.18 -15,74 -27.92

" 1989 -9.00 -3.90 -12.90

._=0 1990 2.04 2.50 4.54
.17Jl

=,= 1991 -5.30 5,83 0.53
1992 -4,24 -12.8_ -17,07

Approxlmata 6-yr. volume change .32,30
Maan annual votume change -5.38
Standard deviatJno 17.35

1 Nnga_ve value denotes loss o1sand

. _,=.;,_.,;, .

Graoh _ Table 2

o..-_ _ n._,_ _,,_t_,,_,_ ma_,d SHORELINE CHANGE IN FEET

Year Data of Distance from Change from
survey reference marker I 1886 s_or_lln_ =

1986 12/12 367.13
1987 10122 434,23 67,10

1988 10/25 388.97 21.841989 10/26 370.12 2,99

- 1990 11/05 373.79 6,66"""'= "'"'_" ................... , 1991 11/23 375.06 7.93

1 ''s_x_''E_'s _1 1992 11/25 37Q,8Q 3,73
Net shoreline change, 1986-1992 = 3.73
Mean annual distance lrom ref. mfe., 1986-1992 s 382,88

l S_andarddevia_)n '_3,711 Dfetance measured from referense marker to mean high lxle.
Locatlan of reference marker shown In Farre_l (1993),

:_ Minus sign indicates migm_on landward.
_' _' _' _J_'_W.AR_'* * * 3 Actualsurveydatataac_alsuweydats.
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Reach5, Profile154
JohnsonAvenue,BayHead Borough

Change in profileof sand surface, 1986 to 1992

lO

\ \

-10

-15 I I I I I
-100 0 100 200 300 400 500

DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinescons_uczedfrom35-5, measurementpoint_p_of_e.

_zph 1 Table I

APPROXIMATE GAIN OR LOS8 OF SAND
IN CUBIC YARDS PER MNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmea_ Annual

mannsea sea level te_

Igwl1987 7.87 -1.99 5.88

,. _ 1988 -2.'F/ 3.51 0.74

,• "'_;-- ':__,_"<_" 1989 -0.78 -0.28 -1.06
1990 17.09 .0.69 16.40
1991 -10,24 7.74 -2.50

1992 6.69 -13.61 -6.92Approximate6-yr.volumec_ange 12.54
Mean annualvolumechange 2,09
_;_dard dm4ation 8.16

Nega_vevaluedenoteslossof sand
az ii • •

_.ranh 2 Table 2

O_re,_,w_.e___ _,_e_,,no, _._._ SHOREtJNE CHANGF-tN FEET

"i I Year Dateof Distance from Changefrom

survQy referencemarkerI 1986 shorel;ne2
1986 12/12 177,97
1987 10/22 214`27 36,30

_" _l 1988 10/25 208.33 30.36
1989 10/26 228.95 50.98

'"|" , _ . . - " "_ 1990 11/05 241.94 63,97....................... "........... ' 1991 11/23 267.59 89.62

Netshorelinechange. 1986-1g92 = 65.76
Meanannualdistancefromref.mkr.,1986-1992= 226.11

Sta_lard deviation ;_),Q_i-- _ Distancemansuredfromreferencemarkerto meanhigh_le.
4- Locationof referencemarkershownin Farmll(1993).

2 M_ua sign_dicates migrationlandward.
* * * s_vw._ * _ * a Actual surveydate to actualsurveydate.
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Figure 8. Map of R_._. 6, MmtolOkln9 to Ban'mgat Inter, showing munlclp_ttles, profile
and oak:ulated volume _%..ge between profiles
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Reach 6 - Mantoloklng to Barnegat Inlet, Ocean County

"13thie _ Prefde s_tlam. Manteloklretto Ilarnt_mtIm&,t-Oven L3ntmlv Table ltD,A_ velmm ¢l_nll, 1116-1992 bypr_xle hi ¢ubk
Lcxalkm TardsaerIhl_r fc_:at'shoreUlw

gr.ach l.cc_ndo! Lstlm_ _ Ek,,m_a $1_deKrip6oa3 _ EUIh Low bi_mvdume 5t_dard NetcbmuF_

146 &61 -_6 -3.94 18.10 -23_

1_ ? _M_3NV 40_28N 2Z4Q I117Oc¢4mA'_. Mamolekiel 2J_ I?._ut .22A7 2.01 17.20 804
Becough 247 12-25 -10.32 2.18 10.41 13.05

152 740321W 4_f_49N 10.30 pulik Bcsc_ no. 3. Brkk _vp. 147 l&20 -21,._ -0.42 13.01 -2.52
151 740337W 3959MN 24.16 Is_St. NomtandyBea_. Dover Twp. 148 13.26 -19.80 0.92 12-54 5.55
1.50 7#A)3_4W 39_37N 20.71 WKil Av:_ Lawlkll= BOmml_h 149 2.2.87 .12.10 .O_91 12.95 -5A3
149 7,10400W _9_1_i_ 19.37 I_hA-_ O_ey _ch. Dow'r T_.p. 150 954 ol334 -336 8.40 -19$7
148 7404339/ _9_13_ 16.28 4th Ave_ _ _ HOmUl_ 151 16.65 -23.86 -3.16 17.05 . IP,_,IL
147 74044OW 39544ON 21.81 6LIILame.MklwlYBe-ac_BedwleY 152 II.fll -11.76 I._2 8.81 9.58

Twp. 153 30.33 -31.22 -1.13 27.81 "6.79
747 74050_W 395225N 20,,84 Nor_ *_, hhmd Beach Sua:Pm_

246 740521W _949Y/N IT_l_ M.id_e _le, IMa_nd_ _e Paxk. I l_mmtmm_ m_l_ _mle, 198_.i 992, l_axx_,ddevhtfi_ ,rod

146 7_45W 39462.5N 21.27 5omhsi=, hlaod _ SuagPack,

L la deltmUt,cu_mt_ ....._

K_,_im a/_ fe,m_ m.rk-r is ia fe_ above erbelo_ _eak.vel.NGVD (Nt_aml Geade6cVc_cal D_s d 1929). 'Jrablo61Ltm_.en _fllh_ la t_ yardsve_m '_t"_'_ and h2_eth_t kah'q_'_t's"'at _lu_' for _ts

1d_246 21_ -0.96 .2fl,f_tO I 1,033
_4_247 15,000 2.0_ 31,3_0 8,475

Tab_ 61k t-h_pl_hhm¢_ta_l_Io_ _Ivltle_ 247-147 13.800 0.88 12,144 4,0_.
198S'1992_ea 147-148 3,J_O 1125 875 1.992

1,_-t49 12,7_0 0.00 0 7,980
_m_k_mt;tv Dtte 149-I_0 9_0 .2.08 -I9,34.4 $.3T'/

Manl_C_ll i'qoaclJVilynole_ I._O-I$| 7.500 -3.21 .7A,O7$ 3.627
Iksrmgh |$1-152 $_00 -0._ -3.286 2.302

B6ck'l_ No ac6vi_ nard. 152-153 10300 0.39 4.017 5.0"/3

Sea_le Ikilthu No,,c_hy no_d. pe_ bet.cca imam tud _t mm _0 uo_.____ muc_me*beawn m_x

_d_L-y "_. Nomivily not=d:_fl_e m 9 m_cs s p_o_ctedvotu_e c_qp ,e_,,,e_ pn_ _i_ _ _ ,.._.m_ ,mml reline clant,e

Monl dope of pm_.

qGdSl__ £hor_ll:_ ehan_- tlIK_I_ _ _r_le h_feetI

devblfian

146 437.43 397.68 357.46 158.30 -0_
246 270.57 2_50 215.84 96_t -_'_7
247 291,87 ?.S$_ _/$._ 1&45 22,19
147 519_ 459.82 485._ 1862 -44_2
148 431_2 391t34 414,_) IO.1_ -19AI
149 323.51 255.00 _93.64 26,73 10.79
150 343.2'7 26&78 294,29 23_9 -53J_
151 2]5_7 152.96 182.60 23.75 -23.12
152 374.53 349.81 366,21 8.80 -7.58

I Datas_tafill_d f_ lable2 of PloFies 146-1$3,

a Vtlmea_u__. _d frem Ihevalme* l_ffidu _,et _hon:llae_mgc. 1986_1992'*
mlable 2 of F_l'd_ 146-1$3.
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Reach 6, Profile 153
1117 Ocean Avenue, Mantoloking Borough

Change in profile01sand surface, 1986 to 1992
30

_ lO__ 2

i°1o

-20 I I I I I I I
100 200 300 400 500 600 700 800

DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconstn_ from35-50m_urementpolms/pmfile.

Gmnh 1 Table 1

APPROXIMATE GAINOR LOS8 OF SAND
IN CUStC '_fARDS PER LINEAR FOOT OF

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

mean sea sea level total
i_yel

==' 1987 6,85 030 7.15

., 1988 -3.10 -10.43 -13.53
1989 -3.63 -0.73 -4.36

"' 1990 3.96 0.88 4.84.,_n

1991 -13,91 -17,31 -31,22
4tn

1992 12.88 17,45 30,33

Appmxknate6-yr.volumechange -6.79
Meanannualvolumechange -1,13
Standarddeviation 22.81

1 Negativevaluedenoteslosso1sand

Granh 7. Table 2

c_._ _,,_,_p_=,=.0_=_m_.._=,_'hm SHOREUNE CHANGE IN FEET
Year Date of Distancefrom Oh=ragefrom

survey _mnce q1_rker119_6 shom_q =

l 1986 12/12 310.691987 10/24 313.52 2,83

I 1988 10/25 300.97 -9.72
1989 10/'26 299.68 -11.01

1990 11/05 302.32 -8,37-_, *, ............................ .,- _ • 1991 11/07 281.70 -28.99

i ,.SHOP,B,=_ _1 1992 11/24 312.65 1.96
Netshorelinechange,1986-1992 = 1.96
Meanennualdistancefromref.ml¢.. 1986-1992= 3(_.08

Standarddevla6on 11,05" I Distancemeasuredfromreferencemarkerto meanhightide.
,,,. -4= Losat[onof referencemarkershown inFarre[I(1993).

= Mnussign indicetesmigralJenlandward.N iiI

• _ * s_ * * _ = ActM;dsurvey datato _oJal surveydatg.
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Reach 6, Profile 152
PublicBeach Number3, Brick Township

Change in profileof sand surface, 1986 to 1992
2o

!:k
-101 SEA LEVELI I I I I I I

-100 -2O0 0 100 200 300 400 500 600

DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinescons_'uctedfrom35-50m'=_,!rernentpoints/Wo_e.

Grauh I Table I

APPROXIMATE GAINOR LOS8 OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level _otal

kwel1967 0.73 -1.94 -1.21

I 1988 8.48 2.53 11.01

.....?_......... C_...... 1989 -11.52 -0.24 -11.76
... F_-'_:I 1990 7.25 -0.68 6.57

1991 -1.41 -0.75 -2.16

1992 2.14 2.83 4.97Approxlmata6-yr. volumechange 9.58
Meanannualvolumechange 1.92
Standarddevta6on 8.81

Negativevaluedenoteslossof sand

scw_v YEaR

_rlnh 2 Table 2

C_X_l.m=_n=psatmil,_hm_ ma'Md SHORELINE CHANGE IN FEET

t l Year Date of Distancefrom Changefrom

survev reference marker1 1986 shoreline2
1986 12/11 370.16
1987 10,'24 349.81 -20.35

l 1989 10/26 372.01 1.851990 11/05 361.63 -8.53
11:I_SHOI_BJNE

,...... ....-- - _- _, 1991 11/23 372.77 2.61
19_ 11/24 362.58 -7.58

Netshorelinechange,1986-1992a -7.58
Meanannualdistancetromref.mkr.,1986-19923 366.21

Standarddeviation 8.80" " 1 Distancemeasured frommfarencemarkertomean hig_tide.
4- 4- Locatlanof mtarencemarkershownin Farrell(1993).

= Minuaalga indk_tasmlgralJonlandwaKI.i,i

* _ * m'_w-_ * _ * 3 Actualsurveydata to actualsurveydata.
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Roach 6 Profile 151
1stStreet, Normandy Beach, Dover Townshp

Change in profile of sand surface, 1987 to 1992
3o

i,°
0 SEALEVEL _,_ _

-10

-20 I I I I I I I
-200 -100 0 100 200 300 400 500 600

DISTANCE(FEET)FROMREFERENCEMARKER

PrOfilelinescons_'ucted_ 35-50m_rement points/profile.

Tnh|e|

APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER MNEAR FOOT OF

SHOREBNE PER YEAR 1
Year Above Belowmean Annuat

meet=sea sea lev_ total
k_wI

1987 -2.73 0.69 -2.04
"= =,, 1988 4.18 -3.22 0.96

*" 1989 -10.21 -13.65 -23.86
"' 1990 6,77 9.88 16.65

"- ¢=" 1991 -10.36 -12,36 -22.72
1992 6.12 5.95 12.07

Apptoxlmata6-yr, volumechange -18.94
Mean emnua_volumechange -3.16
Standarddeviation 17.05

1 Negativevalue denoteslossof sand

• _,._,_

Graph• Table2
c_,ma,,.m_ _ 0,_tom,,b_, ,_,,1 BHOREIJNE CHANGE IN FEET

am

Year Date o1 Distance from Changefrom"
survey referencemarker1lg86 shoreline=-=

_, 1986 12/11 201:91
/ 1987 10/22 199.57 -2.34

_ 1_8 11/07 215.97 14,06$ 1989 10/27 158.93 -42.98

1990 11/06 170.04 -31.87:. _. -..... 1991 11/22 152,96 -48.95

U"-+ 1 "+ '+° °+Net _mllue dlange, 1986-1992 _ -23.12
Meanannualdistancettommr.mkx.,1986-1992= 182.60

Standarddeviation 23.75" I Distancemeasuredfromreferencemarkerta mean Idghtide.
- Loc_a_onof referencemarkershownin Fanell (Ig03).

2 MinussignIndicatesmlgra_onlandward.
* _' * _' " * * * = Ac_N surveyde,_ _ e,(_t suwey dateStA/EY _T.AR
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Reach 6, Profile 150
White Aveue, Lavallette Borough
Change in profileof sand surface, 1987 to 1992

_0 g • I I I |

1_2

_ SEALEVEL _

i -
uJ-lO

-20 I I I I I I I
100 200 300 400 500 600 700 800

DISTANCE(FEET)FROMREFERENCEMARKER
Pmtllefinesoonsztuczedfm_n35-50measurementpolnte/prollle.

£ml_z.X ZCz[r..X
APPROXIMATE GAIN OR LO6S OF SAND
IN CUBIC YAR06 PER MNEAR FOOT OF

SHORELINE PER YEAR I
Year Above Belowmoon Annual

mean sea sea level total

Iov_1987 -5.44 NA -5.44

,, 1988 8.82 0.92 9.74
'_ " o, . ..:.... 1989 -0.17 0.78 0,61

I . 1990 0.17 -0.78 -0.61

1991 -2.88 -10.88 -13.74
1992 3.52 -13.65 -10.13

Approximate6-yr.volumechange -19.57
Meon annualvolumechonge -3.26
Standarddeviation 8.40
1 Nega_vevldcedenoteslossofsand

SUFNEY"fFJIR

_raph 7. Table 2

c_,_e, tdr*p_n 0_*omr,_rm_k,,) SHOREUNE CHANGE IN FEET
Year Dateof Distancefrom ChangeImm

survey referencemarker1 1986 shoreline2

l 1866 12/10 343.271987 10/22 268.78 -74.49

l 1868 11/07 282.87 -60.40
18689 10/27 293.07 -50.20

1990 11/06 282.87 -60.40_mSHO_UNS 1991 11/22 299.76 -43.51

Ii " -_ ., .D _.. ,_ _ 1992 11/23 289.39 -53,1_1t Netshorelinochange.1986-19922 -53.88
Meanannualdistancefromref.mkr.,1986-19923 294.29

l Standardclevlatlon 23.69a 1 [_stoncemeasuredfromreferencemarkerto mean hightide.
•, Locationof referencemarkershownIn Farrell(1986).

2 MinussignindicatesmigralJonlandward.
• _ * su_y_m * * * =Acfealserveydafetoactoalsurveydafe.
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Reach6, Profile149
8th Avenue,OrtleyBeach,DoverTownship

Change inprofileof sand surface. 1987 to 1992

20 "M/_ " • •

_. 987
u!, lO
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconsltuctedfrom35-50measurementpolntsJpro_e.

G__nh 1 Table I

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

SHOREUNE PER YEAR 1
year Above Belowmean Annual

meansea sea level total

I_vel1987 -0.98 2.38 1.40

t =_ 1988 4.06 -11.03 -6.97..... '_ 1969 -8.98 6.45 0.47
1990 0.48 -12.58 -12.10.tzt ._tl
1991 -2.61 -8.49 -11.10

1992 7.66 15.21 22.87Appmx_nate6-yr. volumechange -5.43
Meanannualvolumechange -0.91
StandarddevialJon 12.95

I Negetivevaluedanol_s Icesof sand

Granh 2 Table 2

c;wm_¢_,p_m _,,,_f_,,,'..-- n_,_) SHORELINE CHANGE IN FEETm

II Year Dataof Dtstancefrom Changefrom

_urv_y r_mnce m(zrker11986 shoreline:z
1986 12/10 312.72 .
1987 10/23 320.26 7.54

1988 11/07 293.69 -19.031989 10/27 283.66 -29.06

1990 11/06 255.00 -57.72" _ --.,_ ........ _ _ 1891 11/22 266.63 -46.09

I !==1 1992 11/23 323.51 10.79
Net shorelinechange.1986-1992 a 10.79

• Meanannualdistancefrommr. talc.. 1986-1992:_ 293.64

D_'"_tance measuredfrom referencemarkerto mean l_ghtide.
Locationof referencemarkershown in Farm, (1993).

_ 2 Minussignindicetasmigra_onlandward.
* _ _ su.v_ * _' _ _ Actualsurveydatteto ac_a_ surveydate.
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Reach 6, Profile 148
4th Avenue, Seaside Park Borough

Change in profileof sand surface, 1987 to 1892
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DISTANCE(FEET)FROMREFERENCEMARKER
Profile[[ne_¢o¢ls_uctedfrom35-50m_urementpolots/pmflle.

Graph I Table!

APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

1987 9.03 2.60 11.63

t 1986o.o5 0.50" 1989 -5.30 -136 -6.69

....._'_.... _] 1980 5.60 1.02 6.62"' 1981 0.97 -20.77 -19.80

1982 1.26 12.00 13.26AppmxJmata6-yr.volumechange 5.55
Meanannualvotumechange 0.92
Standarddeviation 12.54

1 Negativevaluedenotaslosso1sand

Table 2
Clw_ln,,h=.i,w_,._.._t_,=t_m.,h,.,_,'_ SHORELINE CHANGE IN FEET

Year Date of Distancefrom Changefrom
survey mtarense marker11986 shoreline2

1998 12/10 431.92
1987 10/23 416.84 -15.08

1998 11116 420.22 -11.71998 10/27 398.34 -33.58

1990 11/06 413.37 -18.55,=. _ ,M= : 1991 11/22 411.07 -20.85

i "" " "" " "" "<" ._ 1992 11/23 412.51 -19.41Netshorelbe change,1986-1982 = -19.41Meanannualdistancefrom ref.mkr., 1986-19923 414.90

StondarddevialJon 1035,= + Distansemeasuredimm referencemarker to meanhightide.
bosationofreferencemarkershowninFarrell(1993).

= Minusalgnindtcetasmlgra'donlandward.
* * * sum_w._ * * * :1Actualsurveydate to actualsurveydate.
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Reach 6, Profile147
6th Lane, Midway Beach, BerkeleyTownship

Change in profileof sand surface, 1987 to 1992
30

| | i i
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconslxuctedhorn35-50measurementpoints/profile.

_ranh 1 Table I

APPROXIMATE GAIN OR LO68 OF 8AND
IN CUBIC YARDSPER UNEAR FOOT OF

8HOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total
l_Yol

1987 3.17 -8.37 -5.20

='" "' 1988 5.64 6.7O 12.34

1989 -15.74 -5.79 -21.53
"_ "" 1990 12.35 1.85 14.20

"_= 1991 0.24 -0.84 -0.60

-4.93 3.20 -1.73
1992

Approxlmata6-yr. volumechange -2.52
Mean annualvolumechange -0.42
Standarddevla_qrl 13,01
1 Nega6vevaluedenotesIoseof send

SURVEY'tEAR

Granh 2 Table 2

a'=_ _,_,n= pom=,0,_t_,mre.,m=m,,m_ SHOREUNE CHANGE IN FEli'r
Year Dateof Distancefrom Change from

ii survey mtemncemarker11986 shoreline2

1986 12/10 519.96
1987 10/23 480.74 -39.22

1988 11/16 495.05 -24.91
1989 10/27 459.82 -60.14

1990 11118 485.20
-34.76

1_ s_oF,_ ' 19_1 11/22 481.23 -38.73::-- ... ..... ...... °..... - ...........

IE :l Net shorelinechange,1986-1992 = -44.52
Msenannualdistancefrommf.mira, 1986-1992= 485.35

" ,L Standarddevlatioq Ie,62
_" • i DistancerneseumdImm referencemarkerto meanhightide.

"" '-, Loce_onof referancemarkershown In Faring(1993).
= Minus signIndicatesmlgra_onlandward.

* * s_v_l_n * * * _ Actualsurveydate toactual surveydata.
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Reach 6 Profile247
North Site, IslandBeach State Park, Berkeey Township

ChangeIn profileof sand suTface,1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measurementpolnts/worde.

C,==]Lt ZaUcJ.
APPROXIMATE GAIN OR LOSS OF 8AND
IN CUBIC YARDS PER MNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

lewl1987 7.27 1.25 8.52

:_._,_= _,_ " _ 1988 -4.01 -6.31 o10.321989 3.45 5.17 8.62

._,= -- 1990 3.29 0.35 3.641991 -5.70 -3.96 -9.66

1992 8.04 4.21 12.25Approxlmam6-yr. volumechange 13.05
Msanannualvolumechange 2.18
Standarddeviation 10.41
1 Negativevaluedenoteslossof sand

, • , • , • , ,. . •
St_'t'E_

owp _vvav_..---...the==.r,,_r=_n=_ 8HOREMNE CHANGE IN FEET
im ii1

Year Dataof Distancefrom Changehorn
-. _; ' _. sun/m/ referencemarker11986 shomline=

,, 1986 12/22 269.68
/ 1987 10/23 275.32 5.84

19= 10 0 ,,8.88 15.70,= 11,18 ,,.88 19.99
:: -- w .......... ""_ ---- --'' 1991 11/20 255.00 -14.68

II_IBII8HORBJNB

Netshorelinechange, 1986-1892a 22.19
Meanannualdistanuefrominf.mkr.,1986-1992s 275.04

,!, Standarddeviation 14,45
.=' • 1 Dlstanuemeasuredfromreferenuemarlmrto meanhlgh_le.
9' Locationofmtemnce markershownInFarml](1993).

= Mlnusslgnindicatesmigrationlandward.m

• * * s_,m_ * * * :; ACtualsurveydate to actualsurveydate.
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Reach 6, Profile 246
Middle Site, Island Beach State Park, Berkeley Township

Change In profileof sand surface, 1987 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconslxuctecl_ 35-50measurementpointsilxolile.

_,ranh 1 Table I

APPROXIMATE GAIN OR LOSS OF BAND
IN CUBIC YARDS PER UNEAR FOOT OF

BHOREUNE PER YEAR 1
Year Above Belowmean Annual

mean sea sea level tolal19874.55 -o.17 4.38
t if'.. ,_z._ _ _ 1988 0.54 8.15 9.69

i 1.01998.1s93HANA"5422,7:
1991 NA NA
1992 3.45 13.99 17.44

Approximate6-yr.volumechange 8.04
Mean annualvolumechange 2.01
Standarddevta_on 17.20
1 Negativevaluedenoteslossof sand

Granh 2 Table 2

O',,r_J._po,son _,mr,_n,f_m,,,_) BHoREUNE CHANGE IN FEET

Year Oatsof Distancefrom Changofrom
survey retsmnsemarkerI 1986 shoreline2

1986 12/'22 270.57
1987 10/23 280.05 -10.52

1988 11/09 266.25 -4.321989 10/25 243.44 -27.13

1990 11/18 NA NA
lse_ ....... "_" , 1981 11/20 229.70 -40.87

Netshorelinechange, 1986-1992= -29.67
Meanannualdistancefrominf. rely.,1986-1992= 215.84

Standarddeviation 96,311 Distancemessumdfromreferencemarkerto mean hightide.
Locationof mferanuemarkershownInFarrell(1983).

= MinussignIndlsetssmigration1landwan:l.
* _ * s_v_* * * = =Actualsurvoydatstoactualsurveydato.
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Reach 6, Profile 146
South Site, Island Beach State Park, Berkeley Township

Change in profileof sand sudace, 1987 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
ProfileIblesconstructedfrom35-50me_suromentpolnts/profile.

T_hle I

. APPROX]MATE GAIN OR LOSS OF SANDIN CUBIC YARDS PER UNEAR FOOT OF
SHOREUNE PER YEAR 1

Year Above Belowmean Annual
meansea sea level totdi

1987 1.54 7.13 8.67
1988 -2.18 -5.41 -7.59

=q '= " 1989 422 -3.38 0.84
• = 1990 -9.49 NA -9.49

1991 14.21 -7.57 6.64
,-, 1992 -6.54 -32.32 -38.86

Approximate6-yr.volumechange -23.66
Mean annualvolumechange -3.94
Standarddeviation 18.10

I Nege6vevaluedenoteslossof sand
.iw

_YEY vEAq

Table 2

ow'_ea_n01_m kbm;,:_-_mm_ SHOREUNE CHANGE IN FEET

Year Dateof Distancefrom Changefrom
smvev referencemarker11986 shorelinea

l 1986 NA NA NA1987 10/23 398.36

i l 1988 11/09 422.05 23.69
1969 10/25 427.68 29.32

1990 11/18 41902 20.66J " " *" _ " " 1991 11/20 437.43 39.07i

I ''-- _-1 1992 11111 397.68 -0.68
Netshorelinechange, 1986-1992= <).68
Meanannualdistoncefromref mkr, 1986-1992= 357.46

Standarddeviation 15_.30" "" 1 Distancemeasuredfromtolerancemarkerto mean I_ghtide.
_- Locationof referencemarkershownin Farmll(1993).

a Minussignindicatesmigrationlandward.Ill

• _ * s_m_ * * * 3Actusisurve-datotoactusisurve-"-te.)yu_
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Reach 7 - Barnegat Inlet to Beach Haven Inlet (Long Beach ldand), Ocean County

Tsb_ ?A. Profi_ t_ae_m - Ita_ Irdet_ IttmthP,tv*n t_ltt _ee4 lte_tt ht'_'L_Ocean T_ak TO,Apprmdmatmwltmm ¢_4_ 1_1_1992 by _aNe Incubic
t_mmtv Tsrd_eer llmr foolof sbor_bw •

T_ Prurle _ Low ivtc_ _mdt, d Netc_l_

pmf_e (ft.)+_ 135 11.03 .15.66 0,31 9.57 1.27
"_'++_ 136 5.79 -21_7 -6.1"/ 10.47 -37.02

145 740646W 394433_ 15.62 2_h SL,B4u_ltal LilghtBomalh 137 10-_ -15.09 -1.3+7 9.36 -8.21
144 740730W $_t31_V 21,09 Lab*_ S_, Lcml B,_ch Twp. 138 $_; -14.51 -5_q 7JS2 -35.2J;
t43 740807W 39d12_2._r 18.71 E, 731rdSt, Rarvty I_Lm Ba_lgh ++39 ++5.4: -33.06 -1,93 t7A?. -_.5S
142 74C840W 594117J4 11.17 _me A_., 14JU,Vey_llrt 14,0 1439 -15.99 1.04 11.35 6.21

141 10£4 ,.66.24 -10.51 27.87 -61J_141 74102_W SF$S5_]q 21.21 8tb5_. _aipBoacm Bo_
140 74110_q 59380Sq 17.74 32ml SI,,La_ _¢td_ Twp. 142 27.1D 49.94 -5.|1 2_AI_ -30.f_
139 74121¢_ 39363_ 1&92 Ma._tad_ac_ A_ Loag BzachTwp+ 143 7.26 -5337 -7+93 13.76 -4735
138 7413C_W 593514]q 16._0 Oce4mAve. aadOld1_tlmll R&• 144 10,81 -127A5 .2_.09 50.93 -150.54

Lon_Bc_c_Twp, 141 17m .7.93 2.28 H.79 13_9
137 7413559/ 5934011q 19.14 Ttylc¢A_e., Be_chHarm B_'oash
136 741430W 595317_ 13.19 Del_Ju A_. ud Adt_R A_., Ika_ I D_ _.;_d/zorn ttble I c:t'_ 135-145_

_Bomqh
155 7dl_QW q_ _,,4 12C w.hm,+ A_ i_. 'm,-_hq_,*p _ vdeme cha_e fr0_ table Io( Pml_e_ J35-145,

L ln_ mic_cs,tc_amh. . .
19_.vtdcaof _cf_._,z mad_ is mfcct tbo_ orbe oT _eakv_ NGVD (N_cml _
VerticalD_am of 1929),
_ of br.Khpm_e tmv_ tafious _t_ci h_mU& _Ol_ Sa.'_y 7 .5-,,G_-
to_c qu,_rtc_e msp_ Ttble 71LPreJectodv_um0 d_ and h.vpetiwtkal r_t _un_ g_rInstalsoratll_4In _hl¢ VlLrdS

Pm_k m_ou _ Avea_cmmmd Pm_ec_d H_o_,¢_
intmml betwecolm_c_ vei_chmltC v_amectm_e rc_t"'_

_;m_ f*.l (ca.wls*_) (cu._h.I •

Menlc_lk_ _ Act]vky Vc_ IA_o_ 135-136 $,1_0 -2+9_ -14,900 1,490c+mm6 _ ++_t.l_ 5,_0 .3.77 -19.6ot 2,679
lea vrhl ¢11,_-_P+_ 137.15_ 8,_0 -5._6 -28.718 5.033

Ec_t_ Re+t_ 1993 Saacl_anerecooJe_mc'fio__ mal_ 75,000 10.900 138.139 8_Q -1.74 -42,186 4,849
lcca_m f_c_mg 12_92m_- 139-140 10.9_G -$A4 -t 5,696 4+R5_
Some L, tdtt_ked m f'_m 140.141 6,100 -4.621 -28,.f_t_ 2+835
_z_i toa_e_. 141-142 17J_0 -7.71 -131,070 10.925

B_,ne_.t Light 1991 $ozlhcm iul_ _IY md_ilgnedID 145-143 5.700 -6.52 -37,1_ 3.$23
_a_cl northcm jet/'/. 145-144 8,100 .16.51 -133331 4,374

19_12 Portlon of ckedgedm_l ft_m 75_0_0 _A ],_dl.14_ R300 .11+40 -99+180 4+7S4
B,_mstt Inletpl_O on'ma,:b.

B.r_ Iz/_ l_CCdoutmm_. b,scd c_ the ummpuo_ that_heprofileconctilzmsex_nd hem uch profdcm themldwty

Borough ' Aven_eo(_emmu sna_lv_ +t_+ v_ f_m Tt_tcIe_ew2_mlmm£m _e

SurfC_yBom_h NOac_'/uc4¢d. I pm_,¢d ,,_zm_ _g_ bctvag_ _('dc_ _1_ +_the i'.g"nq_ a_ual v_c c]a,m_
No ac_ivle/eeted.

D_ fromNcw Jcr_y et _avlronmentalPm0ec_n, Div_oa e/Eagr_'rk_ s_l
c+tmm_ smal. tI_

• NA. damnet av_le.

T|bl* 7C. Sh_¢tllnt chance,19_.1992 bY_0flle in re+tI
Pm_e Ms_._ .M_. z M_m x Sta_tud Hercht_c _

13_ 417.9_ 33033 366S6 31.23 20.62
136 293+32 _7.59 252+61 30.03 -8"1.73 ,
157 342.41 302+23 31932 14J_l -24,3
138 315A5 27Z03 293.58 13.97 -39,7]
139 262:78 179.97 220.75 29.40 -27.14
14G 37636 53_.56 351,68 15.56 -19,64
141 298.81 239.39 _0.75 20.80 -50.74
142 513.5_ 427.11 456.60 29.19 -31.91
1,13 234.33 194.03 2_i.7_t 162t -30._
I_A 237.35 220.87 231._ 539 -&09
14I 441.18 396_2 420+73 1_.53 .2_.17

l DaU+mm_rized b_m table2 of Ptofdc+135-145.
The m_ m;,_._ _ tnd mean dLaano_f_omthe r_f_w.,.:_reader, 1986-1992
b_ted ou_ua] n_at_u_u_,A._

s V_oc, m _d horn thevaJue__ u "Netsbct_fincchangc, 1986"1992"
i_ laHe 2 of Pmfde_ 133-143.
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Reach7, Profile145
26th Street, BarnegatLightBorough

Change In profile of sand surface, 19861o 1992
30

I • I I I I I l •

-2Q
0 100 200 300 400 500 600 700 800 900 1000

DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconslxuct_dfrom35-50measurementpo_nts/profle.

Cm_h 1 TAhI_I

,, APPROXIMATE GAIN OR LO88 OF 8AND
IN CUBIC YARDSPER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

me_ sea sea love_ _tal
level

1987 17.73 -0.53 17.20

_ _ 1988 2.41 -4.72 -2.31

_, _+_,:_=+...... i ..... 1989 -9.72 1.77 -7.95
_- _" " 1990 6.07 -12.72 '-6.65

1991 -6.34 2.37 -3.97

1992 6.52 10.85 17.37Approximate6-yr.volumechange '13.69
Meanannual volumechange 2.28
Standarddev_tim 11,79
1 Negativevaluedenoteslossofsand

51J_VEYYE.k_

TaMe 2

o.,,_ _,ho_,_Cke _tmmr,_-_n_ma',,,_ SHOREUNE CHANGE INFEET

Year Dateof Distancebom Changefrom
survey mtemnsemarkerI 198Eshomllse2

l 1986 11/26 422.691987 10/26 423.24 0.55

l 1988 11/08 422.17 -0.52
1989 11/01 413.25 -0.44

t 1990 11/12 426.20 3.51
1_ S_ORB._E -- "--_ : 1991 11/21 441.18 18.49

I _1 1992 11/20 396.52" -26,17
Net shorelinechange, 1_6-1992 = -26.17
Meanannualdistancelromtel. mkr.,1986-1992s 420.75

. / stend_ dev|ation 13.55
t + Distencemeasuredfromreferencemarkerto meanhighMe.

_' LocaUonofrefemnsemarkershowninFarm"(1993).
= Minussignindicatesmigrationlandward.

* * . _ * * * - ;I Actualsunmydate to_._ actualsurveydata.
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Reach 7, Profile 144
• . Labaia Street, Long Beach Township

Change In profileof sandsurface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinescons_uc_sdh-ore35-50messutementpoints/profile.

(';_I_BI_h I TRhlP |

APPROXIMATE GAIN OR LOSS OF BAND
INCUBIC YARDS PER MNEAR FOOT OF

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total
I_1

1987 -2.99 0.79 -2.20

.,, 1968 2.57 -130.00 -127.43
" ' 1969 2.10 -8.45 -8.35

_' " " -,, 1990 1.99 832
10.61

""_ 1991 -8.42 -0.22 -8.64

1992 -256 -14.17 -16.73""" Apprmdmate6-yr.volumechange -150.54
Meanannualvolumechange -25.09

. . Standarddevla_ 5o.9_i
1 NegetJvevaluedeno_s lossof cend

ix
SURV_'YYEaR

(_,ranb _ Table 2

. • ,, C_rm_mm=o,_em_,owk_ SHOREUNE CHANGE IN FEET

, survey referencemarkerI 1986 shoreline=
1986 11/25 237.35
1987 10.26 229.75 -7.60

l 1988 11/08 230.34 -7.01
1989 11/01 220.87 -16.48
1990 11/12 231.92 -5.43

_" -, j=_ sH_ _s......... 19G1 11/21 235.64 -1.71

• Netshorelinechange,1986-1992 a -0.09
Meanannualdistance_omref.mkz.,1986-19923 231.88

_-, l Standarddevtati_ #,7_
, _ I Distancemeasuredfromreferencemarkerto mean high_da.

" Locel_onof referencemarkershownin Farrell(1993).
:z Minussign intRcafesmigrationlandward.

• * * su_w._ * * * =Actusisurveydafetoactualsuweydate.
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Reach7, Profile143
East73rd Street,HarveyCedarsBorough

Change in profile of sand sudace, 1986 to 1992

-100 0 100 200 300 400 500 G00

DISTANCE(FEET)FROMREFERENCEMARKER

Pmh3efines¢onstl_ctod_om35-50measur_tnentpoinbVptoEle,

r,mnh 1 Tahh, 1

APPROXIMATE GAIN OR L.O88OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHOREUNE PER YEAR t
Year Above Belown'wan Annual

me_nsea sea bvol total

1987 2.79 -3.29 -0.50

1988 -5.37 -433 -9.70, _ 1989 -5.25 -0.80 -6.05 ....
., -., -" 1990 3.99 3.27 7.26

1991 -8.52 3.33 -5.19

1992 -1.84 -31.53 -33.37Appro)dmato6-yr. volumechange 47.55
Mean annealvolume change -7.93
_t_zrl_arddevla_on 13+76

Negativevaluedanotos lossof sand
it • • • • • • • 11 • w

SUP!V'_fYEAR

4[_.raoh 2 Tghl_ 2

Chmo.ln_ p+.mm_k_+.+_,,,,,.,,nft_ SHORELINE CHANGE IN FEET
Year Dateo1 Distancehorn Change from

_rvov referencemarkerI 1966 shoreline2

l 1986 11/25 234.331667 10/26 225.98 -9.35

_ 1668 11/08 194.03 -40.30
16689 11/01 194.56 -39.77

1990 11/12 206.74 -27.59

1=_sz_om_um ::1 1661 11/21 195.15 -39.18I "_ _" - *" "+ 1662 11/20 203.67 -30.66
Netshorelinechange, 1986-1992 := -30.66
MeanannuaJdLslancebomref.mkr.,1666-1662s 207.78

StandarddevlaEon 16.21•" "- 1 D_stancemeasuredhornmlamncemarkerto mean highMe.
-... -_ LocaEonof referencemarkershowninFarre41(1966).

2 Minussignindicatesmlgra_onlandward.ml

" , _ . ,_ , _ _ 3 Actualsurveydate toactualsurveydala,
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Reach 7, Profile 142
GreystoneAvenue, Harvey Cedars Borough

Change In profile of sand surface, 1986 to 1992

1992

+950\

SEALEVEL

Z
o
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconstructedfrom35-50measurementpolnts/prol_e.

T_hle I

APPROXIMATE GAIN OR LOSS OF BAND
INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level to_l
19V_

='0 1987 12.39 1.15 13.54

"' ,,- 1988 -1.28 -2.14 -3.42
1989 16.14 11.69 27,83

4

1990 -13.63 -16.48 -30.11
,,.,, 1991 -2.32 13.78 11.46

1992 -11.05 -38,69 -49,94• =" Approdmate6-yr. volumechange -30.64
• Meanannualvolumechange -5.11

. . . Standarddeyla0on 29.48
1 Negativevaluedenoteslossof sand

_,_ . . • .
Table2

. ,,, Oanp=ae=xdr*poa_r,_t_nn,km_mat,,1 SHOREUNE CHANGE IN FEI_'T
Year Dateof Distancefrom ChaP,ge from

survey mfemnse marker11986shorQllrlq2

I 1986 11/25 462.771987 10/02 441.72 -21.05

w l 1988 11/08 427.11 -35.66
1989 11/01 465,18 2.41

._,,. 1990 11/12 454.99 -7.78
6 .... ,........ ......... 1991 11/21 513.66 50.79

I +:l o0.0, Netshorelinechange, 1986-1992= -31.91
Meanannualdistancehornref.mfe., 1986-1992:) 456.60

"-" 1 Standarddgyiiztion 29,19
• " • 1 Distancemessumdfromrefemnsemarkerto meanhightide.

Loca_onof referencemarkershownin Farm, (1993).
= Minussignindicatesmigrationlandward.

=' '_ * m_vFJ_ * * * s Actualsurveydate to actualsurveydate.

85



Reach7, Profile141
8th Street,ShipBottomBorough
Change Inprofileof sand surface, 1986 to 1992
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DISTANCE(FEET)PROMREFERENCEMARKER
Profilelineso_nstructedfrom35-50measurementpoints/profile.

CIr_Dh! TghlP1

APPROXIMA'I'EGAINOR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOTOF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

19vel1997 -2.84 -2.32 -5.16

,,,, 1988 -1.13 2.57 1.44" 1989 -0.01 O.O0 -0.01

t "_ _*" 1990 -1.94 O.O0 -1.941991 6.63 3.41 10.04

1992 -15.56 -60.68 -66.24ApproxJrnata6-yr.volumechange -61.87
"" Meananneal volumechange -I 0.31

StandarddavlaUon 27.87

1 Negetivevaluedanotas lussof eand

Granh 2 Table 2

o,=,__ _ p,_m0_t_mr,kr,_ m,_ SHOREUNE CHANGE IN FEET

Year Dateo| Distancefrom Changefrom
survey referencemarkert 1986 shoreline=

l 1986 11/25 290.131997 10/02 298.81 8.68

_ 1988 11/08 297.12 6.99
1999 11/02 275.09 -15.04

t 1990 11/19 273.29 -16.84-- - ....... "" .-.. , 1991 11/21 291.44 131

_ I. S_UNE ............... -..._ .__ 1992 11113 239.39 -50.74
Netshorelinechange,1999-1992 3 -50.74
Meanannualdistancefromrel.mkr.,1986-1992= 280.75

Standarddeviation 20.801 Distancemeasuredfromreferencemarkerto meanhightide.
LocalJonof mfemncamarkershowntn Farm, (1999).

= Minussignindicatesmigrationlandward.
* i, _w-_ * * * 3Actualsurve-detotoactu_surve-dato.)")"
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Reach 7, Profile 140
32nd Street, Long Beach Township

Change in profileof sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilefineso_tstructedfl'om35-50measurementpoints,tprofile.
Granh1 TaMp I

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

SHOREUNE PER yEAR_
Year Above Belowmean AnnuaJ

mean sea sealeval total
level

1887 1.63 "0.72 0.91

,_ ,., _ _ 1988 "10.95 "5.14 -15.99

t _-.... k.::_:_:_:_, 1989 7.03 3.42 10.45
_;_ "=' 1990 -4.11 -3.26 -7.37

1991 4.55 -1.13 3.42

I 11,81 14,79
1992 2.98

Approximate8-yr.volumechange 6.21
Mean annualvolume change 1.04
Standarddeviation 11,35
1 Negativevaluedenoteslossof sand

Graob2 Table 2

c_,,_ _._r* _=_,__*,(_,._.. _ _ SHORELINE CHANGE IN FEET

Year Dateof Distancefrom Change from
survey refemnsemarker_1986 shorelin_2

l 1986 11/26 376.361987 10/02 365.64 -10.72

I 1988 12/07 334.46 -41.90
1989 11/01 350.69 -25.671_ SHO_.N_ 1990 11/19 337.61 -38,75

-- " 1991 11/21 340.30 -36.06

Netshorelinechange,1986-1992 a -19.64
MeanannualdistanceITomref.mlv., 1986-1992:l 351.68

l StandarddeviatJoD 15,56_" 1 Distancemeasurodfromreferencemarkerto meanhigh_clo.
"= Locationof refemnsemarke_shownin Farrell(1993).

= Minuss_gnindicatesmtgmlJonlandward.
, ,_ , _yEAR * * * 3Actualsurveydatatoaclualsurveydate"
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Reach7, Profile139
MassachusettsAvenue,LongBeachTownship

Change In 10¢ofileof sand surface, 1987 to 1992
20 i = I = = = i •
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilefinesconsb'uctedfTOm35-50measurementpoints/profile.

G_nh I Tnhle l

APPROXIMATE GAIN OR LO6S OF SAND
INCUBIC YARDS PER MNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Anneal

meansea sealevel _tal

level1_7 -11.76 -o.49 -12.27

_., 1988 17.69 -2.28 15.41
0m*

1989 -5.77 0.00 -5.77

"" 1990 2.71 0.00 2.71
.==,

1991 -1835 -14.71 -33.06

4=" 1992 9.46 -0.06 9.40Approximate6-yr.volumechange -23.58
Meanannualvolumechange -3,93
Standarddevla_on 17.42

1 Negativevaluedenotesluas of send

_¢_VEYYEAR

Granh 2 Table 2

Ow_,ho,_,.p,o=lont'b_i_n,._.'n.mm_ SHOREUNE CHANGE IN FEET

_PWQY reterencemarker1 1986 shorelines
1986 11/'26 237.66
1987 10/26 198.01 -39.65

1989 11/02 208.90 -28.76" 1990 11/19 247.39 9.73
l_s_,_u_ ...... 1991 11119 179.97 -57.69

.......... _" 1992 11113 210.52 -27.14

Net choretinechange,1986-1992 = -27.14
Meanannualdistensefrominf.mkr.,1986-19923 220.75

_k_ldard deviation 29.40_" "Distance measuredfrommfemncamarkerto meanhightide.
Locationof referencemarkershownInFarmll (1993).

s Minussignindicatesmigrationlandward.
* _ * s_'_',F.,_ * * '_ SActualsurveydatateactualsurvey date.
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Reach 7, Profile 138
Ocean Avenue and Old Whaling Road, Long Beach Township

Change in profile of sand surface, 1986 to 1992
30 •
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DISTANCE(FEET1FROMREFERENCEMARKER
ProfilelinesconsCuctedfrom35*50measurementpoin_profile.

Graoh 1 Table I

APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDSPER MNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

1987 -12.10 -2.41 -14.51

1988 3.84 2.14 5,98
F._I ,_-:_'-_........ .=, 1989 -0,65 -1,60 -2.25

" _'__1;';_""__'_ 19gO -0.88 -1.59 -2.47"" ='_ 1991 -4.98 -2.13 " -7.11

1992 -4.24 -8.68 -12.92Approximata6-yr,valu;ne change -33.28
Meanannualvolumechange -5.55
Standarddeviation 7,62

Negativevaluedenotealossof send

• t,._-__.;_

(_,raoh 2 Table 2

c_rmi.*,a-.h po,_o._,_n,_.;..--r,'_w) SHORELINE CHANGE IN FEET
IH

Year Dataof Distancefrom Changefrom
survev referencemarker_ 1986 shoreline2

I 1986 11/26 311.741987 10/01 285.17 -26.57

l 1988 12/07 297.57 -14,17
1989 11/01 315.43 3,69

1990 11/15 303.54 -8.20.. 1_ SHC_UN_ 1991 11/19 283.56 -28,18

1 -I 199211,12 272.03-3971Net shorelinechange, 1986-1992_ -39.71
= _ Meanannualdistancefromref.mkr.,1986-19923 295.58

_tandarddavia_on 15.97- Distancemeasured_om referencemarkerto meanhigh _lo.
Locationof referencemarkershownin Farrall(1993).

2 Minuss_gnbdicatasmigmtionlandward.
* '_ * su_* w._ * _' _ _ Actualsurveydata to actualsurveydata,
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Reach7, Profile137
TaylorAvenue,BeachHavenBorough

Change In profile of sand surface, 1986 to 1G92
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinescons_'uctedfrom35-50measurementpoints/profile.

C.mnh | Table 1

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

SHORELINE PER YEAR 1
Year Above Belowmoan Annual

meansea sea level total

Iwel1987 6.69 -0.82 5.27
1988 9.10 1.43 10.53

_ ,0R................"= _ • .....I_..... 1999 -4.75 -0.34 -5.09
t._l ,,.+,;;;..........._°" t.:gf_:_i_-_;;J 1990 -1.71 -5.17 -6.88

"" 1992 0.49 2.56 3.05

1991 1.54 -16.63 -15.09ApproximatB6.yr.volumechange -6.21
Meanannualvolume change -1.37
Standarddevlatior} _),36
"_Negativevalue denoteslessofsand

. • . u . • , m
SUm/EY"_FJ_R

Granh 2 Table 2

C;-=_,h=_r*_e._n_,t*=n_,n¢,_ SHOREUNE CHANGE IN FEET
Year Date of Distancefrom Changefrom

Survey referencemarker11986 shoreline2
" ", 1986 17./05 331.38

ii 1957,001 312.50,858

"il |

"lm, 1988 12_07 342.41 11.03

1989 11/02 328.46 -2.92
1890 11/15 302.23 -29.15

_sHo_ .... 1991 11/19 313.88 -17.50...... . ....... .. o.... .......

Net shorelinechange, 1996-1992 = -24.50
MeanannuaJdistancefromref.mkr.,1986-1992fi 319.72

Standarddeviation 14.61Distancemeasuredfromreferencemarkerto meanhigh_de.
In(at;on of referencemarkershownin Farrell(1993).

2 MnussJgnindiuatasmigratian landward.
+ _" su._,Yu,A * +' '_ :=Actu_ surveydate to actaatsurveydate.
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Reach 7, Profile 136
Dolphin Avenue and Atlantic Avenue, Beach Haven Borough

Change In profileof sand surface, 1986 to 1992
2o

-15
-100 0 100 200 300 400 500 800 700

OISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructed_'om35-50measurementpoints/profile.

C,ranh 1 Tnhh, I

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

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

IQv811987 7.37 -1.58 5.79

1988 -4.91 0.87 4.041989 -4.70 -4.49 -9.19im _u

- _ "_'_J _1 1980 1.50 3.02 4.52"" _a._,, .,m 1991 -8.70 -12.87 -21.57

1982 1.81 -14.34 -12.53Appmx_nate6-yr. volumeshange -37.02
Meanannealvolumechange -6.17
_t_r_ard dovla_on 10.47

Negativevaluedenoteslossof sand

• " ' t,_._,
_ranh 2 Table 2

ow_ _,_,,_,p¢_on0,,_mr,,,_,,,_,,_k,_ SHORE_--INECHANGE IN FEET
Year Dateof Distancefrom Changefrom

_WQv referencemarker11986 shoreline2

I 1988 17.J05 235.321987 10/01 271.67 -23.65

1 1988 12/06 272.91 -22.41
1989 11/03 240.43 -54.89
1990 11/15 252.99 -42.33

_ 1_ SHO_-L_E , 1991 11119 227.37 ,87.95
_1 _ _* _ > ___ 1_ 11/12 207,59 ,87*73,-... .......... ...._.

1 Netshorelinechange,1986-1992a -37.73
MeanannuaJdistancafromref.mkr.,1986-1992= 252.61

=, / §tanderddeviation 30.03
t "Distance measuredfrommfemncamarkerto meanhightide.

4- Loca_onof referencemarkershown inFmrell (1983).
2 Minussignindicatesmigra_onlandward.

J' _' * s_,_,vr_q * _' _ 3 AclzJalSurveydate te ac_Jalsurveydate'
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Reach7, Profile135
WebsterAvenue,LongBeachTownsh0p

Change In profileofsandsurface,1986 to 1992
2o
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinescons_ from35-50measurementpolnts/F_llle.

TaMe !

APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total1987 -O.19 NA -0.19

,, 1988 11.03 NA 11.03
,', _ ,, _, _I 1989 4.07 -4.63 -0.56

.•. -6.85 -2.56
1990 4.29
1991 -13.12 -2.54 -15.66

1992 6.51 2.70 9.21Approxlmata6-yr. volumechange 1.27
Mean annualvolumechange 0.21
Standardd_ation _,_7

Nega_vevaluedenoteslossof sand
w • , • , it

_IJRVEYYEAR

G_nh 2 Table 2

c_ ,_,po_oa _t_,a_rro, rm_,n SHOREUHE CHANGE IN FEET

Year Dataof Distancefrom Ch_'lge from
survey referencemarker_1986 shoreline:z

l 1986 10/21 347.891987 10/01 33033 -17.56

! lg68 12/06 417.92 70.03
1969 11/03 382.87 34.98

" ..... "_" 1 "4 _ -_- 1991 11/19 335.70 -12.19

I !11992 11/12 368.51 20.62
Net shorelinechange. 1986-1992 a 20.62
Meanannualdistancefromref.mkr.,1986-1992z 366.86

Standarddevls,_On 31.23" 1 Distancemeasuredfromreferencemarkerto mean highMe.
'= Locationof mfemnsemarkershownin Fan'all(1993).

= Mb'lussignIndlcetasmigraUonlandward.
* _ * s.,_.xq * * * =Acb.=alsurveydatatoac_Je4surveydata.
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EXPLANATION ' - "

99 0,_, _ ,_0.

"_1.59 _ _ _

o
I I f

,/

/.o3
Inlet

Rguro 10, Map of R_, 8, Little Egg Inlet to Ab6econ Inlet, showing munk_l_ltles, profile locations,
and celcu_md volume change between profiles
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Reach 8 - Little Egg Inlet to Absecon Inlet (Pullen IMand ud Brigantine Island), Atlantic County

Table tA. Prefde stations - Lira* Ea Inlet to Atacce_ Ink.t(PL_en Islandand Brlpntln_ Table 8D. Appr_thaste vdw_e c_ nse. 19M_-1992b7 prel3k Inc_td31c
ItlandLAthntle Cmmtv y_l_ per linear root of Iborelh3e

Loa_m P_trle _ Law Mamvetwmc _.,a._ Nc*cbmWz

Bcack _' La6m,_' Ek.vt_ae S_ desc_*ip_ 3 ch_n_ _ devlatlmz
pre/'de (1_)2 131 31.15 .23.24 11.48 19.58 68J_

132 16-18 -17.35 .I.42 14-5"1 -8.49
134 742037W 392527N ] 0 (es_)* C._en Ac_j Tract.BJlpntme C_y 133 3.65 -36.13 -10.86 17.64 -65.17
133 742134W 39"_3_ 1889 N. 4th _.. _*r.th_ C_ 134 1132 "70-12 "12_3 29J5 "75.15

132 T42218W 39235_*'4_ 9.82 $. 15thSL.B6 ""._" Cay z I_as _i_ed &amtable 1 ef Profacs131-134.
I_[ 74232_W 3923t3N 16.67 S.43rdSt g_i*uTrineC_ Z Mcanmuualv_chtaF, Z986.1992..h,,_.ddevlafian. md

Z _]evaticmo( referencamL.q_ris in fee_ tbo_ e¢below ma k've_ NGVD(Nit'anal Gc¢_
Verti_ Datam_ 1929).

s _ _ bea_ pmtr_ u_ey _.*;_,_ cst_aled f,xn U.S. Gedagkal Su_¢3, 7.5.minute

_uqphk quads_ mzF.. T_bk BE.F_eJectedv_m_* tad h2_ethak_l tep_lshmmt vdmm fer latervtb
4 _s_d, m _u_¢_ L _*_n nrorLlf,l in cubh__s L'ha_

Pwt_ mtion D;._ Avc_tr _, Pmjec_d Hypt_x_al

Tabk IB. _ch re_*al_amt tM m_truct _ talvt tl_
;MS-I_q-- 13]-132 7._0 $.r_ 3_.210 4.74_
M,mk-;_,]ttv Date Ac_vi_ 132-133 5.200 -6.14 -31528 3,4C6

Galloway"l_p. _amralareawithvery_ I33-134 7.0(_ -I I._9 -81.865 3 1_

accm_m t_d _ioe e_.i_ p_e. I I:_e_=edval_ oaty.Th: cMcehtedv_oe*li_edhc_emmef_'cer_-_'t-_._cel_ mHe ta_v_yrimed.
Br_p,_ City Nermem2 talk* of Bd_n_e bw_ _e me ' ma_me prc_¢ coud_ces ¢x_:M f:_m eachpro_ to _ m_w_ypaa _ea_tn_ dat t_e _e na e_v_ muct_es betweenthin.Island_ p_ of naumdt_ No

Awrt_ _lhe _ta tnmal vdume chax_evttaut &oreTitle I _f th_2 h_e
,d_vi_vne*e& kiymad cc_ TSs v_e is ib_d far sht_ine i_erv_ be_ee_ ixo_esm t_

_ _iae,_ _d Com_'_,_oe.SF_, 1994. ) Pm_l .ml_ c_m_ betwe_ pc_r'_ calc_ta_Sas the *ve_e t_d vd_ cl_
z NA. dm mt *.,m3at_. _ldl_d bYme _mcc ee_eea P_'ie_

' Hypt_heti_l _ vdu_ calce_atedp_ _,h-_ thei SKpPrOl_amt_ I_ndthe vel_m_
_qu_dwcx_udd_e )992 beachpin,de I focC_tward&_m _heS-featImdsud_m
ck.vatloaalc_l dOFeof profile.

Titbl_ _ Shet_[ll_ ¢hlme_ 19_.1992 bv nroflle Infeet I
Pmfle MAx-_ Mm, _ Me_ _ S_B_M_d Net _te_ _

131 1147.51 993.13 1092.60 54.49 146.21
132 320.70 215.30 245*18 38.73 -$7.75
133 451.91 299.90 367.43 62.24 -1545.01
1_t4 404_4 213.68 22q.2_ 16642 -19U_6

I D_t I_*a_x_d f_ ta_e 2 a_"Pt_'dcs 131- 134.

19_6-1992bued or"_.ol m_um_me_tt,

1986"1992"_aIx_e 2 of P_des 131-134.
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Reach 8, Profile 134
Green Acres Tract, Brigantine City

Change in profileof sand surface, 1986 to 1992
15

W 19_

= \W

_ \\/-..a
z SEALEVEL<

9
w

ul
uJ

Z

w

-15

0 200 400 600 800 1000 1200

DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconstructedfrom35-50measurementpoints/prome.

Gmnh I Tahle I

APPROXIMATE GAIN OR LOSS OF 8AND
IN CUBIC YARDS PER MNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

mea_sea sea level total
Iwel

1988 9.38 1.94 11.32

,,. 1989 -17.53 0.0O -17.53
_'_ ......."_-- 1990 5.77 -0.59 5.18

t _ 1991 -1.61 -2.39 -4.00

1992 -35.82 -34.30 -70,1;_

Approximate@yr.volumechange -75.15Meanannual volumech_u_ge -12.53
--,, Standarddeviat_ofl _9,85

1 Negativevaluedenotesloss ofsand

SU;WEYYEAR

Granh 2 Table 2

c_m_c_r_,p_on(_eom r_,_,,_w) SHOREUNE CHANGE IN FEET

t 'I Year _ateo,_,=ce_om_an_._om
survey referencemarker11986 shotetln9a

1988 09/29 404.24
1989 10,23 320.83 -83.41

=_ "- _ 1990 10/22 320.95 -83.39

l_ _'1 1991 10/18 345.14 -59.1
1992 11/08 213,68 -190.56

HA _ ". ' Net shorelinechange,1_8-1992 = -190.56......................,
L. •...._ Standarddaviatfer_ 166,4_1 Distancemea,sure¢lfromreferencemarkerto meanhightide.

"_l Locationof reterencemarkershowninFarrell(1993),2 M_us si_ indicatesmigratJonlandward.
... a Actual survey date to actualsurveydate.

a=i m

dk b k SUR_YEAR I_ _* _z
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Reach 8 Profile 133
North 4th Street, Br gantine City
Change in profileof sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinescons_'uctedfrom35-50measurementpoinWproflle.

Tnhl_1
APPROXIMATE GAIN OR LOSS Oil=SAND
INCUBIC YARD8 PER BNEAR FOOT OF

SHORELINE PER YEAR 1
year Above Belowmean Annual

mean sea sea level total
lev_

1987 0.86 2,12 2.98
1988 -14.46 -14.39 -28.85

,= ,- ," 1989 1.96 0.95 2.91

,, 1990 5.23 -1.58 3.65
1991 -4.78 -4.95 -9.73

_" -,, 1992 -22.78 -13.35 -36.13
Approxlmafe6-yr.volumechange -65.17
Meanannualvolumechange -10.86
Standarddeviation 17.64
1 Negativeva_uedenoteslosso1sand

SUft_'yyF=AR

Grsnh 2 T_hl_2
SHORELINE CHANGE IN FEET

¢lwn_ _ t_R_lm t_mcn 0_t Immm'atrce made) =1
Year Dateo1 Dtstansefrom Changefrom

survey referencemarker11986 shoreline2=
_, 1986 10/21 455.91
Bt |

1987 10/03 454.29 -1.62

-_ 1988 09/29 005.18 -100.73E
1969 10/23 344.04 - 111.87

" 1990 10/22 333.40 -122.51--!_ I_s=_RR_ , 1991 10/18 329.26 -126.65

" ...... "_...... " ...... " .... Netshorelinechange, 1986-1992 3 -156.01.._
Meanannualdistancefromref. mk.r.,1986-1992= 367.43

S_ldard deviation 62.24= _ Distancemansumdfrommferansemarkerta mean high_e.
•., Locationof referencemarkershownIn Farrell(1993).
_ 2 MinussignIndicatesmigrationlandward.

• _ * su_ * * d, _ Actualsurveydata ta aclualsurveydafe.
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Reach8 Profile132
South15thStreet, Brigantne City

Inprofile o| sand s_ace, 1987 _o1992
lO

i I I I I

-10

-15 I f I I I I
-200 0 200 400 600 800 1000 1200

_tSTAt_E iFE_--_FROMREFEREI_CEMARKER

Profileline=constructedfrom35-50measurementpoiofs/profile.

_,_ph 1 TaMe 1

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

SHORELINE PER YEAR 1
Year Above Below mean Annual

mean sea sea level tatal

leyel1987 -15.24 NA -15.24

.. 1988 4.14 6.64 10.78" 1989 -10.71 -6.64 -17.35
.,., 1990 6.82 9.36 16.18

"=' "= 1991 -0.70 -9.63 -10.33
1992 1.50 5.97 7.47

Approximate 6-yr. volume change -6.49
Mean annual volume change -1.42
Standard deviation 14.57

1 Noga6ve wlue danotas loss of cand
, m , io , It ,

SURVEYW-_R

Granh 2 Table 2

owm _ =,ma_pomon_,,=t_,_.,*ma_ m=_ I_"_OBEUNE CHAHGE IN FEET

,_ Year Date of Distance from Change from
survey mfemnca marker 11986 shoreline =

19_t6 10/09 320.70' t- 1,_7 10_7 217.11 .1=.,

,- 1_0 1_2 218._0.1=.°
1991 10/18 223,91 -96.79

,:............io,,,oo ,.oo"_"........ "* ...... * ....... "" Net shoreline change, 1986-1992 3 -67.75
Mean annnal dista_)cefrom ref. mkr., 1986-19_2 = 245.18

Standard devia_on 38.73_. "-_ 1 Distance measured from reference marker to mean 1_9t) Me.
_, -_ Loca_on of reference marker shown In Fan'ell (1993).

= Minus sign indicates migra_on landward.

=' * ,_ * _ * _ * " = Actual survey data _oactual survey data.
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Reach 8, Profile 131
South 43rd Street, Brigantine City

Change in profile of sand surface, 1987 to 1992
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DISTANCE(FEET) FROM REFERENCEMARKER

Profilelinesconstructedfrom35-50 measurementpoints/profile.

Graoh1 TAhI_1

APPROXIMATE GAIN OR LO_ OF SAND
IN CUBIC YARDSPER MNEAR FOOT OF

_HOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total

,,,, 1987 31.15 0.00 31.15

,=. 1988 5.77 1.52 7.291989 25.77 3.15 28.92

1990 -18.33 -4.91 -23.24== 1991 7.35 5.53 12.88

199_ 8,47 3.42 11.89Approldmata6-yr.volumechange 68.89
Meanannualvolumechange 11.48
Standarddeviation 19.58

Negativevaluedenoteslossof sand

• " t_=-_=,_

G_h2 Tnhlr,2

ow_ =_,m_,,aon0==_r_r,,_,n_ma'i=r) SHORELINE CHANGE IN FEET
Year Dataof Distancefrom Changefrom

referencemarker11986 shoreline=

" _:I sUrV,By

1986 10/09 993.13
'=' 1987 10/27 1078.80 85.67

i! .- _. .. _. _ -* ._ -,* 1988 09/29 1057.47 64.34

.- i ........ " " ............ -..... 19901989 110/230/22 11105.94126"01 1132"8812.81' 1991 10/18 1147.51 154.38

Net shorelinechange, 1986-1992= 146.21
Meanannualdistancefromref. mkr.,1986-1992s 1092.60

Standarddeviation 54.49•" 1 Distancemeasuredfrommlerence markerto meanhighMe.
Loeat_onof referencemarkershownin Farrell{1993).

2 Minussignindicatesmlgmtionlandward.
• _' * s_'w-_ ,t _, * SActealsurveydatotoactualsuareydata"

99



J
\

\
J %

\ A_ C_J / ,",,

/

/ \
f \ '-

Ventnor City

_3._

'3.29 " .EXPLANATION

__.__ Egg Harbor/n/el 99 _ _b

Rgure 11. _ of R_Ja_'-,9, Ab,,_____,_Inlet to Great Egg Harbor Inlet, showing munldpalltJm,
profile ;oc_;ons, and ce_jiated volume change between profiles.
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Reach 9 - Abscon Inlet to Great Egg Harbor Inlet (Abs_on Island), AUantlc County

Tsh4s 9A. _ _ - A_m hdM to C'r_t ]_E8[4hsrb_]z_a4(A_ hbmd_ A¢larAk Tsbls 9D. AP@_ms_ _ _ mllh191_'l_r_ by pre_e In cub_
Countw wtrdl e_r llm• feet at'sl_'_lh1¢

I_cadoa _ _ Low Met_vohnne Stmx_d Netclmnlle z

Beada Leqlm_ _ LttixudeL E3evstm Shedesa/ption 3 chante _ deviation_
p_rd* (_-): 126 44-_3 -23J_ -0.14 27.13 -0.86t_mdon

127 9./3 -29.T? -6_ 13_0 -38._6

130 742.518W 392123N _ N. CmmlinaA_,. AdanficCily 128 25=.c9 -13.75 1.31 13.71 7.88
129 742727W 392_4N 9A8 IttleilthAve_ _ City 129 30J;9 .23.$9 $.58 19_3 33.49
128 7428_fiV 392014N 1t.84 DcmtetA._. Veul_orC_ ]_ _J_ -17_8 2.13 19_ 1_-81

127 7_ 39191_ r 1"3.46 S._St_ Maqpte _y _ I_a _.i_d bern rubleI d Pr_ i2G-130.
12_ 74315_W 3q1824N 13,44 t'hhS*. L.=_l_ame,h _ Mmmm_mdwdemechs_le. 1986.199Z==_, d&.vladoe, md

Ve_l D,ttumd 1929).
_ d b¢4tchpmrae mxwe_m_om _*_ma:edfromU._, Oeolol0ud Sun_ 7_mmute

Tubk sg. p_q_t _1 veimm _ _d I_othatl_d ;..v._ _h._t ,o_me fa¢ InUn'vubh_am_tat_e_s hseutd¢_
l_dae _ D_ A'._ale ._ Projed_d _6ud

Mmici_li_y Dm ,A_fivlt_ V_htme Le_ of 126-127 7.300 -3.29 -24,675 3.796
c/stud _di_ 127-128 12,000 .2,56 -30,T'_O 6.309

A_twk Chy 1986 I_,._ 1.000,000 12.000 129-130 I1.000 3.8S 42350 3832

Mm-lp_Ca_ 1991 P,¢dim_b_tio_h_ landd,x_. 3._o 4,1_0 b._d on_hemmm_dond_.tme pte_de_on_fiom Cxteedbern cach p_de to t_ mldw.-/
LoeL_t Bemu_ 1990 _ w_h u_ .'_ 129.0_0 1.5o0 pe_t b_,,,cu Wo_e, _d d_t c_.e _ w cuat_d _tu_ _ _bew.

frgflpt_e_uE+. 14=bar[nl_ _ A_ra_e _ the_ aj_l .._h_* ,-h._... v_l.m f_omT*yeteI of d_ 2 lathe
_ _m_. Thlsv*l_ is limd fer *ho,v.lmeiwervab betwem _d_

NA,dsm no__. ] Projec_dwd_ ,_ ... betwec.apmf_c*c_k_tted_ the_q_e a_LI velamechs_e

E

_ked w exleud _e 1992 beKh _q_de ] f_t _tw*rd f_ the 5o(ootland_f_

Tshht_ SheeHItmchsmm. 19B_.I_1 by z_qle htfh4 1
Max.z M_. _ M_n _ _md_d Netcbs_e _

126 260.23 11_.01 197._8 ._O.39 64_
127 453._3 364JI7 400,83 3336 -_8.19
12_1 427.37 339.70 387.e8 27.65 3.16
129 32_.77 431.]9 ,163.27 34.10 _432
]_Q 46Q_,t 376.49 414,'/I 30.94 -5.I0

r
I DMasu_m_d f_ h,i_ 2 of Pmfdc_126-130.

| Va]_es _ __ized _.om_ vt_es U_ed zt "N_ l_b_nd_c_qte, | 986-1992"
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Reach 9, Profile 130
North Carolina Avenue, Atlantic City

Change inp_ofileal sandsudace, 1986 to 1992
15
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DISTANCE{FEET)FROMREFERENCEMARKER

p_ _ ¢orcmuctedfrom35-50roea_Jrlrm_tpoint_.

_ranh 1 Table 1

APPROXIMATE GAIN OR LQ6S OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YEAR 1
year Above Below mean Annual

mean sea sea level total

level,,,. 1987 17.96 15.12 33.08
,., 1988 -5.44 -I0.20 -15,64

=m 1989 -12.46 -5.12 -17.58
•,. 1990 9.12 6.69 15.81

"" "" 1991 -2.42 -3,42 -5.84
1992 7.35 -4.37 2.98

Approximate 6-yr. valu_ne change 12.81
Mean annual valurne change 2.13

_;tandard deviation 19.56
Negative value denotes loss of sand

Granh 2 Tahlp

_ _ _ p=_. r.,__m ,=_<= ,,,,,_ SHORRLINE CHANGE IN FEET
Year Date of Distance from Change from

supply referer_e marker I 1986 shoreline 2

I 1986 11/06 409.961987 10/03 469.54 59.58

I 1988 10/06 429.72 19,76
1989 09/28 376.49 -33.47

t _ 1990 10/30 426.01 16.05,,{-_ "_- 1991 11118 386.37 -23.59

1 :1 "" 1OOlo,. ,lONet shoreline change, 1986-1892 :l -5.10
Moan annual dh;tence from ref. mkr., 1986-1992 = 414.71

Standard devia_on 30.94•,- ",- 1 Distance measured from reference marker to mean high _le.
.=,, -.,,, Locatlan of retemPce reader shown in Fm_t (1993_,.

_ 2 Mbl us sign b_licetas migralJonlandward.

• * * _ Actual survey date to actual survey date.i _ fJ "fTcNq
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Reach 9, Profile 129
Raleigh Avenue, Atlantic City

Change in profileof sand surface, 1986 to 1992
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_u 1c
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ulm SEALEVEL
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilennesconstructedfrom35-50measurementpoints/profile.

Graph 1 Table !
APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Anrmal

meansea sea level total
IQVQI

-,, 1987 5.83 12.29 18.12
'=_ 1988 -1.00 -7.13 -8.13I==

1989 -4.12 12.07 7.95
.,, 1990 23.63 7,26 30.89

=,, 1991 -18.06 -5.53 -23.59
1992 17.58 -9.33 8.25

Approximate6.yr. volume change 33.49
Mean annualvolumechange 5.58
Standarddeviation 19.23

1 Negativevaluedenoteslossof sand

Graph 2 T_hh,2

ow_po_on 0.,_,._..._mm') _HOREUNE CHANGE IN FEET

t l Year Dateof Distancefrom Changehorn

S_Wev referencemarkerI 1986 shoreline9
1986 11/06 431.39
1987 11/02 454.03 22.64
1988 10/06 433.31 1.92

_" ............ _I 1989 09/28 438.08 6.69
_" ...... -* " .. 1990 10/30 476.60 45.21

," '°'"'*" "m SC_UNE........ " 1991 11/18 523.77 92.38

Net shoreline change, 1986-1992 = 54.32
Meanannsaldistancefromrof.mkr.,1986.1992= 463.27

Standarddeviation 34,101 Distancemeasuredfrom referencemarkerto meanhightide.
=. Loca'danofreferencemarkershownInFan'ell (1993).

2 Mnus signindicatasmigratianlandward.

_' " * su_ * * _ = Actualsurveydate to actualsurveydata,
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Reach 9, Profile 128
Dorset Avenue, Ventnor City

Change Inprofile of sand surface, 1986 to 1992

15

0 200 400 600 800 lOO0 12o0
DISTANCE(FEE/)FROMREFERENCEMARKER

Ptoflkllinesconstructedfrom35-50measuren_entpoints/profile.

C,_a_h t Table I

APPROXIMATEGAIN OR LOSS OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SI'_OREUNEPER YEAI_1
Year Above Belowmean Annual

mss.nsea sea level total

,,, 1997 -0.37 -8.37 -8.74

1988 -9.12 8.44 -0.681989 7.84 17.75 25.59

1 "-, .,, "= 1990 8.33 -2.87 5.46
1991 -8.50 -5.25 -13.75

1982 1,17 -8.79 -5,6;_Approximate6-yr.volumechange 7.88
Meanannualvolumechange 1.31
_;_dard deviation 13.71

Negativevaluedenoteslossof sand

c_rm_=_',*_eJ,= 0_t_r.'.,,n_ _ SHORELINE CHANGE IN FEET
Year Date of Distancefrom Change from

survey referencemarker11996 tihorallne2

I 1986 11/17 384.571987 11/02 371.12 -13.45

I 1988 10/06 339.70 -44.87
1999 09/28 405.95 21.38
1990 10/29 427.37 42.80

_. 1991 11/18 397.29 12.72
__ 1992 10/'_1 387.73 3.16

Zi Net shorelinechange, 1986-1992 = 3.16
Msanannualdisfencefromref.mkr. 1986-1992_ 387.68

.= t §t_andarddeyiatlen 27.65

" Distancemeasuredfromreferencemarkerto moan Idghtide.

_- Localfenof mferancemarkershownbl Farmll(1993).
2 Minussignindicatesmigrationlandward.

"= _ Aclualsurveydate toactualsurveydate.gJR_EYYILeR
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Reach 9, Profile 127
SouthBenson Street, Margate City

Change Inprofileof sand sudace, 1986 to 1992
lo

._,-10

-15 I I I I I I I I
-100 O 100 200 300 400 500 600 700 800

DISTANCE(FEET)FROMREFERENCEMARKER
Profdelinescons_'uc_dh'om,5-50measurementpoint,profile.

_mph I 'rnhlp1
APPROXIMATE GAINOR LOSS OF SAND
IN CUBIC YARDS PER UNBAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total
I_vel

1987 0.58 -12.70 -12.12
o,, 1988 -6.61 10.85 4.24

1989 3.22 -6.20 -2.98
_u _- 1990 0.73 9.00 9.73.¢L=t

._,,, 1991 3.51 -11.27 -7.76
1992 -4.18 -25.59 -29.77

ApproxJnlete6-yr.volumechange -38.56
Meanannual volume change -6.44
Standarddeviation 13.90
i Negativevaluedenotesleas of sand

_raoh 2 "rAhh=2

clw,_¢_,_,_ ¢_,ttom,,,k,._mm'k_ SHOREUNE CHIANGRIN F_ ET
Year Dataof Distanceflom Changefrom

survev referencemarker11986 shoreline2

I 1986 11/17 423.061987 11/02 392.29 -30.77

l 1988 10/07 388.77 -34.29
1989 (;9/28 355.92 -67.14

1990 10/29 427.36 4.30
_ SHOREUNE / - ...... _" "-.._ : 1991 11/18 453.53 30.47"" '_ '_ 1992 11/04 364.87 -s8.19

Net ,horel_e change, 1986-1992a -58.19
Meanannualdistancefromref.mkr.,1986-1992= 400.83

Standarddeviation 35.361 Distancemeasuredfromreferencemarkerto meanhightide.
Loca_onof referencemarkershowninFarrel](1993).

= Ivinussign_diuatas migralJnnlandward.
* t, _' subvert* _' ¢' * 3 Actualsurveydateto actualsurveydate.
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Reach 9, Profile 126
17th Street, Longport Borough

Change in profileof sand surface, 1986 to 1992
15
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DISTANCE(FEE'0FROMREFERENCEMARKER

PronlelinesCOnstructedfrom35-50measurementpoints/profile.

TAhI_1

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

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

mean sea sea level total
"= IQWI

1987 5.79 1.80 7.59
,,. .= 1988 -8.13 -3,06 -11,19

1989 -8.70 -15.17 -23.87
.... 1980 25.06 19.27 44.33

"=" 1991 -16.65 -12.35 -29.00
1992 9.14 2.14 11.28

Appmximata6-yr.volumechange -0,86
Mean annualvolumechange -0.14
Standarddeviation _7,15
1 Negativevaluedenoteslossof sand

• ;_.,,_=,/,

Tnhl_ '_

c_mh¢_,_ p,,,w,x,h_'.r_m,_,m='_ SHORELINE CHANGE IN FEEr
Year Data of Distancefrom Changefrom

survev referencemarker11986 shomfln8:t

l 1986 11117 196.181987 11/02 248.46 52.28

1 1988 10/07 172.75 -23.43
t 1989 09/28 115.01 -81.17......... ,, .,,... ,,,,,'= 1990 10/29 222.01 25.83

"" " ",,.. ./" --.." ' 1991 11/18 169.10 -27.08
_1.-- .... .,.. .,,,_ 1992 11/04 260.23 64,0_

J Net shorelblechange,1986-1992:_ 64.05
Meanannualdistancefromref.mkr..1986-1992a 197.68

.,, / Standarddevla_on 50,_)
T 1 Distancemeasuredfromreferencemarkerto m_n high_de.

4W
Locationofreferencemarkershownin Farmll (1993).

= Mhlussignindicatesmigrationlandward
sur_w._ 3 Actualsurveydata to actualsurveydate,
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Reach 10 • Great EI_ Harbor Inlet to Corsons Inlet (Peck Benc'b)_ _ City, Cape May Coenty

¢_ _ r_lil_
_ Hi_ Low blma_ _ _,_lp +

pixie (_,)z 122 14_ -21.$6 ,0.97 14.16 -$,lM
123 4.95 ._IL¢I -4.93 13._J -_

125 7433_/ 391_ I1.10 _b St,,(_¢_mCity 1_14 $34 -4470 -lO,_l 18_53 -_._M

123 74_6._2W _ I_OQN 14,'/7 _4_h_, (_m (_dy I _ _'_d f_m _ I d Ps_dl_ 1_.- 12_

z E_LdC_ d w,_ _ maz_ izizfe_aZo_ e_l_ow ms lev_NG'VD(_"_"'+_5_
Ve_'balDeem d 1929),

, ,: T_-!=,- Aw_q_ atonal Pm_ecu,d HyTmhs_l

o4'uod i.hmdi_ 123-124 ?_0 -7,'/4 _0,Y72 4,._¢5

Sou_m I m_ of bhmdisSe,_

Pfoi_ Mu. z M_. z • blm_ • Scmda_d _._-'¢ch_ule_

123 458,1'7 40_._0 428,1_0 1_.18 -4dl,g7
124 34_11 100,72 174.08 47_0_ .1,14.._
I_ _1 913_ 22&S_ 16_3_ 4Q_Jll

_m_doo ammdm •
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Reach10, Profile125
6th Street,OceanCity

Change In profileof sand surface. 1986 to 1992
2o
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilefine=constrictedfrom35-50measurementpoints/profile.

Cranh 1 TaMe 1

_' -- APPROXIMATE GAIN Off LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Anneal

mean sea sea level tot_

1987 0.37 -3.12 -2.75
1988 -1.21 -0,75 -1.96
1989 -39,62 27.02 -12.60

,ui _m
.,u 1990 2.83 2.21 5.04

1991 32.15 -30.97 1.18
1992 128.58 0.00 128.88

Approximate6-yr.volumechange 120.54
Meanannualvolumechange 24.11
Standarddeviation 58.93
1 NegativevaJuedenoteslossof sand

8U_YF.AR

Cranh 2 Tahl_2

awm_a'=_...=--._tm,,_,m,_O SHORELINE CHANGE IN FEET
Year Dataof Distancefrom Changefrom

/_ survey referencemarker11986 shoreline=

/ " I 1986 11/17 190.00/ 1987 09/24 189.99 -0.01

; :l 198898/28160.98-00,/ 1989 10/16 91.53 -98,47

I '/ 1980 10/10 198.40 -63.60

lms.o_J_ ,, .... J 1981 10/02 160.98 -0.01

Net shorelinechange, 1998-1992 s 403.81
Meaneanualdistancefrom inf. mkr., 1986-1992= 224.53

StandarddevtalJon 167.56" _ 1 Distancemeasuredfromreferencemarkerto mean hightide.
•, -_. Locationof referencemarkershownInFarmll(1983).
. . = MinussignIndicetesmigmUealandward.

_ * eu_,w-_ * * * 3ActualsurveydatetoaclualsurveYdata.
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Reach 10, Profile 124
20th Street, Ocean City

Change in profileof sand surface, 1986 to 1992
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DISTANCE(FEE1_FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measurementpoints/profile.

Graph| Tshle I

APPROXIMATE GAINOR LOSS OF SAND
IN CUBIC YARDS PER MNEAR FOOT OF

SHOREBNE PER YEAR 1
Year Above Belowmean Annual

meansea sea level total
level

1997 -4.79 -10.45 -15.24
1988 4.36 1.38 5.74

It4 IS
1989 -1.58 -4.23 -5.81

"" +, lggO -1.96 7.41 5.45
1991 -4.41 -4.39 -8.80

.,, 1992 -7.47 .37.23 -44.70
Approximate6-yr.volume change -63.36
Mean annualvolumechange -10.56
Standarddavla_on 18.63

1 NegaUvevaluedanotosIDeaof sand

Ct_nh 2 TnhlA2

_ln,*wdm _+.Jk.,_R_mr,e,_=m_k,d SHOREUNE CHANGE IN FEET
Year Dataof Distancefrom Change from

survev referencemarker1 1986 shoreline0

l 1886 11/17 245311887 09/24 106.83 -48.48

l 1988 09/28 198.92 -48.39
1999 10116 133.77 -111.54

1990 10/10 181.45 -63.86'='*"_=' '_ 1991 10/02 163.55 -81.76

............................................?+i: 1992 10113 100.72 "144.59
Netshorelinechange,1986-1992_ -144.59
MeanannuaJdistancefromref.mkr..1986-19923 174.08

Standarddevia_ne 47,9_;41 .N 1 Distancemeasuredfromreferencemarker to meanhigh1ida.
.,, Loca1_anof refereanemarkershown in Farrell(1883).

2 Minussignindicatesmigre_onlandward.
* _' * SU_V_R * * _ = Actualsurveydateto ec_aJ suweydate.
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Reach 10, Profile 123
34th Street, Ocean City

Change In profileof sand surface, 1986 to 1992
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DISTANCE{FEET)FROMREFERENCEMARKER
profileUnescons_'uctedfrom35-50messuremempolntWprofile.

Table I

APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDSPER UNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

meansea sea isvel totaJ

1987 -15.15 -13.66 -28.81

1588 5.58 -0.63 4.951589 -3.73 6.93 3.20

1580 7.61 -2.94 4.67"J 1581 -1.43 2.91 1.48
1582 -15.44 0.39 -15.0_

Approx/ma_e6-yr.votumechange -29.56
Meanar_ual volumechange -4.93
Standarddevla_on 13,93
1 Negativevaluedanoteslosso1sand

Granh 2 Table 2'

aweo_en, posen¢*e_rem,_, r_ SHOREUNE CHANGE IN FEET

t Year Data of • Distancefrom Changefrom

survev referencemarker I 1986 shoreline2

l 1958 11/17 458.171987 09/24 428.14 -30.03

1989 10/16 428.20 -29.97

"" 1990 10/10 42131 -36.86l_,eSHOnEUNS 1991 10/02 433.87 -24.30

I_ .... " "_ 1992 10/13 40_.30 -4_,Q7
Netshorelinechange,1986-1992_ -48.87
MeanannuaJdistancefromref.mkr.,1986-19923 428.60
Standarddeviation 15,11_

,-' I Distancemeasuredfromretemncemarkerto meanhigh_de.
LoCa_o_IofreferencemarkershownIn Farm(I(1583).

2 Minussign indlcatasmJgra_onlandward.
- , _, , , , , , a Actualsuweydate toactualsurveydate.SCFNEYYEAR
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Reach 10 Profile 122
56th Street, Ocean C ty

Change in profileof sand surface, 1987 to 1992
15 I i i I I l
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DISTANCE(FEET)FROMREFERENCEMARKER

Pmfitellne_cons'ouctedf/ore35-50ms_._uTmnentIx_n_/_o_le.

Graph ] Table1

APPROXIMATE GAIN OR LOSS OF SAND
"1 IN CUBIC YARDSPER LINEAR FOOT OF

BHOREUNE PER YEAR 1
Year Above Belowmean Annual

me_msea sea level total

lev*l1987 -1.08 -6.48 " -7.56

,=,, -- 1988 -0.61 5.47 4.66_ _ 1989 -17.45 -4.11 -21.56

•- • 199010.66 2.00 12.66
-"1" 1991 -3.44 -5.56 -9,00

1992 1Q,41 4,_:_ 14.94Approximate6-yr,volumechange .5.84
Meanannual volumechange -0.97
S_mdardd_v_on 14,1(_
1 Negativevaluedenotos Iossofsend

_J_/l_f _FJ_R

Graph _. T_hlf,
C_t,minsho_._,_,__t_,_:....,.,_ SHORELINE CHANGE IN FEET

m

Year Oats of Distancefrom Change from

_l suwev retorencemarker11986 shorellse2
1986 11116 409.22
1987 09/24 374.10 -35.12

_l 1988 09/28 387.58 -21.64
1989 10/03 312.08 -97.14

1990 10/10 373.10 -36,121_ s'o_z.,_. 1991 10/02 319.43 -89.79

MeanannualdLstanc8frominf.mkr.,1986-1992_ 354.63

l Standarddeviation 41,Q5" I D_;tencemeasuredfTOmreferencemarkerto msen highIJcfe.
-. Loce_onof referencemarkershownin Farm, (1993).

2 Mnus signindicatesmigra_anlandward.tu

• * * S_WAR * * * _ Actualsurveydateto actualsuNeydate,
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Figure13. Map of Reach11, CorsonsInlet to TownsendsInlet, showingmunldp_Itles,profile
loc_lons,end calculatedvolumechangebetweenprofiles

114



Reach 11 - Corsens Inlet te Townsends Inlet (Ludlam Beach), Cape May County

Ttble i IA. h.ctU¢ ttstlem. Co.teas I_.t to Tewmea_ I_tq (Lt_hm Beach), CaPe MtY TaMe 11D"AP_ v°l_ x*t'*_'_*_19_6"Lq_q Iq la'_Ik _a cak4¢
vard_ eer Ilnesr feet ef shoreline

t-J_tmtv
Pmt_ _ Low bletav_ Stm_'d R_',.-_--'

(fL)s 117 16.49 -22J_ 11.74 40.95 T0_;
station ll8 17.86 -16.35 -_._l 13.61 -l$_

121 7&3_W 391153N 13.29 P_[izm Rind. Sm_nz:e. UPP_ T_A_ ll9 16.54 *17,78 ZI9 12./.8 13,16
I_ 744_W 391057N 11.83 Ira*A_e_ Ups: "i_. 120 19.19 49.24 -9.69 24.62 *_.13

119 744_4W 39095_f 12.28 25G_A_ _ Ltk _ 121 60.90 *IIQ_ "_fl_44S _'t_ "1_-75

118 744155W 3908_9N 13.18 571b A_:_ _ ]_e _'y i 13tOt.,_m..ized f_ _le i _ _ | 17.I2L

117 74422t9¢ _07_N 14,19 80th A_e.. g_a Isle C_V _ Melm tm_md v_tcae ¢hie_, | 91_.1 _gZ _l_c_,_ t_vi_ ad appl_j_ml_

i _1_<legeee_ ...;.--*-- seceodt, 6"_ _4ame ¢btale f_om _le I _ Pfei_ 117"|21"
E_ err_. _.._._._ mlir k_ it _1 leer abo_ _ belnw Na I_vcl, NGVD (Nttiomd Ge_
V, Ttkzl I_tmm c_ 1929),

: Leca6m or"bm_ p-,_-de R..wy m_km c*_n*_l _em U_$. _e_,ud S_._'y 7-5"miazZ

Inter_Ib between uroflk.i la ¢_ms¢_iP_
Pem'de *tttk_ Dimnce Avm_t* *_m] Pwje_d h_. _-=_ -_

T,ble 11L Bmtch reoM.nl_an_t, nd t.m_t _ ,_vlUes. I,_I m 1 0i_ _..) 0_. )'¢b,._t (b_a p_l (_t.VdL_*=i_,, a llnet__|

_uk-t_ _ Ac_v_ Vdume l._e_b _
o_und _ I]7-11_5 6,1_ 4-61 _A2I 4JISt

(cu. vc_._ fl_ne= f_ 118-119 9._0 -0.16 .I,,',40 6,46"/
I 19-120 7.400 -3.'/$ -27.750 3.53"/

Upp_ "l_ tgPal _,,_lco_sbmem m Sn_me_ $20,1_ 8.115 120-121 72C0 -15.07 -laR Sdlo ,1.142

1992 Sm_dte_ _arled NA NA b_doath_**_th_pro_oe_.4_em_,chprof_to_..w

1992 Rt-_ _.-._ 77_ a_d 3_,_0 |_ _e_tle_ by _ .,:1,_._ _ _ i_,_t'lak

I Dala f_ New Je'c_ey _ E nvi_,_._._J Ps_lec_ Div;_ion _' _;_g I_d mquhed w e _1 the 199_ bea_ p_flo 1 f_,_ mtwl_d _am _ _*-f¢_ he_l I_'flm
S_l. 19D_. _ *Jeeg dege of _fae.

T|ble IIC. Shoftll6e chant_. 19_41-1_2 by ol'eille M feet x

117 440.55 2_9.,_ 312.12 66.93 120._6
I|_ 539.14 _-_ 5_|7 :9-52 "_
119 _4.13 331_ 3_0A3 19.65 -&01
120 428.2"/ _,_ 3_' 19JD -6,96
121 559.84 3_,41 $o2._ 68.70 *1_4J2

I _@1992" mt_bk 2 _" F_ofi]_ 117-121.
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Reach 11, Profile 121
WilliamsRoad, UpperTownship
Change In profileof sand surface, 1986 to 1992

-15 I I I i I I' I
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DISTANCE(FEET)FROMREFERENCEMARKER

ProfileIbles¢o--41:mctsdff_n 35-50rmmllUmllentpoise.

APPROXIMATEGAIN OR LOS8 OF 8AND
IN CUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YF,_fl 1
Year Above Belowmean Annual

i .,. meansea sea level IDt_

I_vgl
1987 -10.21 -3.82 -14.03

" lg88 4.10 14.43 18.53
1989 -16.80 -31.12 '47.92

I _ 1990 39.16 21.74 60.90

u lg91 -5.28 -24.05 -29.33
1992 -48.42 -62.48 -110.90

"" Appm_nata 6-yr.ve_umechange-122.75
Meanannualvolumechange -20.46
Standarddavla_on 58,64
1 NegaSvevaluedenotesloseof send

_,
SUFNE_WJLq

Tmhh, 2

O,,wp_,_mr*_C,,_,_e',m,_,lml BHOREUNE CHANGE INFEET

Year Dataof Distance_om Change
survey mfemncamarker11988 shoml_e 2

l 1986 11/18 542.73 .1¢m7 09/23 519.49 -2324

I _ lg88 11118 538.80 -3.93

1g89 10/03 419.40 -123.33
1990 10/11 559.84 17.11

"_'_'Y"" " _ :t lg91 10/08 545.91 3.18lg92 10/23 388.41 -154.32
Netshorelinedlange. 1986-1992a -154.32
MeanannualdistansefTominf.ml_.,1986-1992z 5G2.08

Standarddeviation 68.70_" i Dlst_uluameseumdfrommferenuamarkerta meanhlgh,ida.
_- Locationof mferencamarkershown_nFarmll(1993).

Minussignindicatesmigmlionblndw_cl.
* * * m_w_ * * * IActualseweydatstoac_Jalsu_'eY date.
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Reach 11, Profile120
1stAvenue, UpperTownship

Change In profile of sand surface, 1987.to 1992
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DISTANCE(F_ET)FROMREFERENCEMARKER
Profilelinesconsltucmdfrom35-50measurementpoints/Woflle.

_nh _ Table I

APPROXIMATEGAIN OR LOSS OF SAND
" IN CUBIC YARDS PER MNEAR FOOT OF
" " ". SHOREMNE PER YEAR 1

Year Above Belowmean Annual

meansea saa level tat_
lw_t

1987 . -2.41 -18.00 -20.41
,_ 1988 6.56 2.65 9.21

1989 -12.03 -8.25 -17.28
1999 13.62 5.57 19.19

" 1991 :1.60 2.00 0:40

-_8,94 -49,_4
1992

u ApproxJmata&yr. volumechange -58.13
Meanannualvolume change -9.69
Standarddeviation 24.62

. - 1 Negativevaluedanotas Iosaof eand
• ;_ -

J[_llgh2 Tnhh.2

awe*_e_,hp=a_h,tt_.,J..__ SHORELINE CHANGE IN FEET

Year Datao1 Distancefrom Change from
' . survey refemnonmarkersI g86 shoreline2

I 1986 11/18 393,921987 09/23 395.90 1.98

l 1988 11/18 428.27. 34.35

l i 1989 10/03 366.69 -27.23

,, , .,, 1990 10/11 415.85 21.93
ImSHORF.U_ " " ! o 1991 10/08 398.92 " 5.00

" :,_ 1992 10/23 386.g6 _,_)(_

- _ ' Netshorelinechange,1986*19_2= -6.96• . Mean annualdistar_efTomref.mkr,,1986-1992:z 398.07

,, J Standarddeviation 19,83
t 1 Dislancemeasuredhornrefarencemarkerto meanhightide.

_" LocationofmfarencemarkershowninFarrelt (I 993).
" = Minussignindicatesmigrationb_ndward.

• _' * su._* * * * = Actualsurveydate to actualsurveydate.
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Reach 11, Profile 119
25th Avenue, Sea IsleCity

Change Inprofileof sand surface, 1986 to 1992
15
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-15
0 200 400 600 800 1000 1200 1400

DJSTANCE(FEE1)FROMREFERENCEMARKER
Profilelinescons_uctedfrom35-50measurementpoints/profile.

G_nhl Table I

APPROXIMATE GAIN OR LO6S OF BAND
INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Balowm_n Annu_l

mean sea sea level total

level1987 12.91 1.24 14.15

_ _ 1988 -0.64 2.07 1.43" '" 1989 ol.27 3.42 2.15

"'£_--= _2_ 1990 12.88 3.66 16.54"" 1991 -1.79 -1.54 -3.33

1992 -12.49 -5.29 -17.78Appro)dmata6-yr.volumectmnge 13.16
Meanannualvolumechange 2.19
Standarddeviation 12.48
I Negativevaluedenoteslossof sand

• t_-_,,_ "
Granb 2 Table 2

ctw_in,e_v_ix_o__,_i._...-- rmrk_ SHORELINE CHANGE IN FEET
m

Year Data of Distancefrom Changefrom
survev mferense marker11989shomllse2

_, 1986 11/18 337.67
/ 1987 09/23 344.12 6.45

-'l 1,8911119 1131989 09/27 384.13 46.46

t 1990 10/11 371.89 34.22-- --***'" ...... ...... -..... _ " _ +" 1991 10/08 344.72 7.05

i 10=S_X_EU_ 1992 10/23 331.66 -6.01
Netshorelinechange,1896-1992 a -6.01
Meanannualdistancefromref.mkr.,1986-1992:_ 350.43

Standarddeviation 19.65Distancemeasuredfromreferencemarkerto meanhlg_tide.
Locationofreferencemarkershownin Farrell(1993).

= Minussignindicatesmigre_onlandward.
* • * * * * * = Actualsurveydata to actualsurveydata._YEAR
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Reach 11, Profile 118
57th Street, Sea Isle City

Change in profileof sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
Pro_elinesconstructedfrom35-50measurementpolnWproflle.

Granh I Table I

APPROXIMATEGAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

meansea sealevel total
_v,_l

1987 5.48 -4.89 0.59

"" 1988 -4.01 -8.07 -12.08" 1989 -7.83 -4.93 -12.76

1990 9.13 8.73'=" '=" "" 1991 8.50 -0.64 17.867.86

1992 -13.96 -2,59 -16.55Appmximata6-yr.volumechange -15.08
Mean annualvolumechange -2.51
StandarddavtatJon 13.61
1 Negativevaluedenotaslossof sand

stJRVE_yF.J_R

Granh 2 Tahle 2

a,,nph,_,:,,,_m_,¢__tom,_,,,_ramn SHORELINE CHANGE IN FEET
Year Date of Distance bom Changefrom

suwev retemnce markert 1986 shomlice2

I 1986 11/18 535241987 09/23 516,83 -18,91

I l 1988 11/18 510.21 -25.53

1989 09/27 485.35 -80.39

1_ sHo_J._ . 1990 10112 539.14 3.40
" ..... _-...... ,_....... . ...... _ _'--- ' 1991 10/08 536.13 0.39

Netshorelinechange,1986-1992 3 -3.93
Meanannualdistancafromref.mkr,,1986-19923 522.17

,_ _ Standarddeviatfce 19.52Distancemeasuredfrom reference markerto mean hightide,
-- LocelJonof referencemarkershownin Farrell(1993).
,= 3 Minussignindicatesmigrationlandward.

,_ ,_ _, ,_ _, ,_ 3 Actualsurveydate to ac_uaJsurveydateSURVEY_J_R
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Reach 11, Profile 117
80th Avenue, Sea Isle City

Change In profileof sand surface,1987 to 1992
15

-15
0 200 400 6oo 800 1000 1200 1400 1600 1800

DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measurementpoints/profile.

Graph 1 Table I

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

• SHOREUNE PER YEAR 1

Year Above Belowmean Annual•" • meansea sea level total

_!_ 1987 18.11 0.38 16.4,9

_ 1988 -11.65 -10.43 -22.08
•,, _<_! 1989 -5.64 5.92 0.28

:_<'__: _:i_,_l ,,,. 1990 -2.22 -10.74 -12.96
.,ZlI,

_=. 1991 3.75 -6.04 -2.29
1982 39.11 51.89 91.00

Approximate6-yr. volumechange 70.44
Meanannualvolume change 11.74
StandarddevlaUon 40.95
1 Negativevalue deaotas lossof sand

¢_ . • • =e , ee , < • m
SURVEYYEAR

Graoh 2 T_thle 2

c_= -_"_'- _=_=¢'_"_--'_"_') SHORELINE CHANGE IN FEET
Year Dataof Distancefrom Changefrom

survev referencemarker11986shomtine2
1986 10/31 320.19
1987 09/22 350.49 30.30

1988 11118 294.18 -26.01,,< 1989 98/25 273.71 "46.48

,/ 1990 10112 256.52 -63.67
,,

' l "I'I" _ "" ' , 1991 10/08 249.23 -70.96.-

_ S._Em_ "_" -,, ,, .,, 199_ 10_3 440.55 120.36
Netshorelinechange. 1986-1992 a 120.36
MeanannualdistanceImm ref.mlv., 1986-1992= 312.12

Standarddeviation 66.931 Distancemeasuredfromrefereneamarkerto meanhigh tide.
Loca_onof referencemarkershownin Farre(I(1993).

= Mnussignindicatasmlgrationlandward.
• _' * * * _' * = Actualsurveydata to actualsurveydata.SURVEYYEAR
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Avalon Boro _3

• '" .'_-6.20
Stone Boro

EXR.A/_TION

: /1.59 ,_._..,_._ ,,_,m.,_,._
b_w*n mf_ iou.,NI__

ft.], from t_J 12E

• . 0 i/2 1
I I I

Figure 14, Map of R_c_ 12, Townesnds Inlet _ Hereford Inlet, showing
municipalities, profile locations, and calculated volume change between profiles
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Rmtch 12 - Townsends Inlet to Hereford Inlet (Seven Mne Beach), Cape May County

Tab_ 12A. Ptot_t _tt Iota. _ lahtt to Htqr_ordIm_ (_tvtn MH_I_tch). _tllm Tabh 12D, Approximate v_mm*z_,-_L__;Lqf_l _ _ pre_t Int_bk
Mt¥ Ce4mUr yardsz_r liar feet d sherdhw

Le_tlee Pm_ _ low MeaavOlamo S_mdml NmdamF s
_x l.a_,de I _'vttlm S_ d_ip6m 3 ehmn_e1 etevh_en _

proCde (1_}2 113 8._6 -_.]2 -7.16 ]6JI9 -42,95
,_ sta_ 114 14.75 43_6 -$,_5 _ -31.51

116 74424b'W 39_48N 14J_3 23edS_.,AvalouBareugh 115 8.12 -12.69 -2.21 7J_ -] 3.Z5
115 744317W _05_A.N 16.85 35(bSL,Awil_ _Kh |_I_ 75_ -26S_6 21_ _A_q I _R.13

114 744432W 390_8N" 10.25 70_ SO.Avdeo Boro_h I D0a ........ _zcdK'omla_e I of Pm_e* I13-I16.
[]_ 7_+511W 39_22]N" lToeO _ _ $_ }b_r _orc_h S M¢_ ..,.,,.i ,v_ ,,4,,..... 1986.199_,.,.*,.,4.,.1_,;.*;,_.,1 .,_I

Elevafia_of eefenren_mark_ is h_ feetabo_ _ belowse_ k.w]. NGVD(Nt_ml Gea&'_k
Ve_tic_dDram c_ 192_).

Tabtt 121LProJscttd v_n_, ,'_,_._ _nd I_jlmthstka4r,-_s_hs,.,._ ,_uimmfe¢Inter_th betwem ee_am_ In eublevardm

Pt_le mtkm _ Avmjr _ ,%._ X_r,_G._d

'1"_bb 12B.Ik_¢h r_lmlshmeat .rid construdlon ,_t h'l,iM. 1,L_.19921 01n_rft.) {Ca._ _ be_._ volm_• z I_near_.1

Munici_li_ I_ AcG_y Vc_ Lena_hof 113-114 $_0 -6,_ -34,1_0 4.035
_s_nd shorclJ:n_ 114"115 IO,(_O -3,73 -37._0 6,103

fc'_v_s.) fline_r fLI ]|_-I16 3dl_ 9_Y 3_J_ 1_5

Avalae Bermgh 1985 lnk__,_ ex_em_n f_em15m x proj_a_dval_ only.T_ec_lc,_x_dv_d_ lh_l I=m m_ mn__;-_--,,d *'_h'_ _'_

1987 Rcpler_h:oc_ I_79,0_6 7,100 poi_ _.:._ prc_c_md th_ cb_c_ noc_,_ ,_mc_ _ thm_
1990 400,000 2 A,_I_ of tb_n_amsmud wJum_ val_ f_ Tabk I ofthe 2 f4_ in Ihe

1989 $_d rcdi_it_c,n, &orepi_i=g W 60,_ V_rLt_e _i_ r_ch map.
I_S_ s pro_ ,,d_ cbma_tcr,,ec_p_g_ c_lc_s_cl_ d_e_F sj_m] ,_1_ c_

199l * _ rel't" _"m v°_n_ advalmed_a]kh_g theISItPPmlF_n m fredt_evd_
Sm_eI-_rhar No ac_vitv_ mqulml Ioext_adIb: | 992 bea_ peol_e I fo0t aeswanl f_omthe 5-feet lands_fa_

i Dm &oreNew k-racy of Envi_m_n_ Proffictlce,Divisice o/Engmeerlag md

HA, ck_ ._x_v_bbb.

T_bb 12_-_Shordlm ehamet. IgIt41.1992by m'_le in rt'ett
Pmf_e Ms_ z Mi_ z Meamz Stmdm'd N_ chan_ s

dev_

113 4f._49 319.76 359,13 47._9 °11833
114 506.0_. 4,58,90 482.48 19.63 -14,62
t_5 879.37 St&79 847.98 2L_S ._._S

I I_i ._ized f3'umta_¢ 2 of Pml_e.II ] 3-116.
The m_xim_m mlnlmem_tad metn c_hmcesI_ themf_ m_k_r.1986-1992

3 VnduesLeem_mmtrlzedfvm_the vd_e_tli_ed ts "Net g,_'etine _. 19_-1992"
in_ 2 _(Ptof_ 113-116.
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Reach 12, Profile116
23rd Street, AvalonBorough

Change In profile of send surface, 1987 to 1992

-15 I I I I I
200 400 600 800 1ooo 12oo

DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measumrr_ntpoints/profile.

Graph 1 Table I "

APPROXIMATE GAIN OR LOSS OF SAND

I IN CUBIC YARDS PER LINEAR FOOT OF
SHOREUNE PER YEAR 1

_= Year Above Belowmean Annual
meansea sea level tared

"_ .- lg87 -26.66 NA -26.66
lg88 21.35 12.66 34.01
lg89 4.08 2.36 6.44
1990 20.31 10.16 30.47

=. 1991 6.30 3.54 8.84
1992 38.12 36.91 75.03

Appro_mate6-yr.volumeshange 128.13
Meanannualvolumechange 21.36
Standarddeviation 34.08

1 NegativevaluedeaotBsIcesof send

su_/EY-tt_R

GPanh 2 Tahle 2

cl_._ _i_t J_m_+:..._mat.< SHORELINE CHANGE IN FEET

t I Year Date of Distancefrom Change from

survey refDfencemarker_ 1986 shoreline2
1986 10/31 378.24
1987 09114 575.16 196.94

]" l 18= I0/27 4,16 =,,1989 09/25 4_.51 81.27

t " "_ ...... "" 1990 10/12 579.34 201.10. ,'*" ' 1991 10/08 529.55 151.31

Netshorelineshange, 1986-1992= 275.24
Meanannualdistancefromref.mkr.,1986-1992:_ 516.78

_;_ndarddeviation 95.05"=' " "Distance measuredfromreferencemarkerto meanhigh_de.
-- -_ Loca_onof referencemarkershownIn Farrell(1993).

2 MimJssign indicatesmigmlJealandward.iJl

* * * su_Ysx_ * * * s Ac_Jalsu_veydate_oactualsurvoydate,
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Reach 12, Profile 115
35th Street, AvalonBorough

Change inprofileof sandsurface, 1987to 1992
18

-10 I I I I I i
0 200 400 600 800 1000 1200 1400

DISTANCE (FEET) FROM REFERENCE MARKER

Profile lines consb'ucted from 35-50 measurement points/profile.

Table I

APPROX]MATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREUNE PER YEAR _
Year Above Below mean Annual

me_n sea sea lavel total

1_7 -i._ NA -1.06
1_ 1988 13.56 -14.09 -0.53

_'_:_' "" 1589 5.58 2.54 8.12

-'- "= "_;:'_'_'_'_]_@1 1580 -4.15 4.29 0.14
+qR

1991 -9.36 2.13 -7.23

1992 -6.90 -5,79 -12.69Approximate 6-yr. volume change -13.25
Mean annual volume change -2.21
Standard deviatfen 7,0_
i Negative value denotes loss of sand

£PJRVEYYEAR

(':,ranh 2 Tahl_ 2

o_np_ m_im pe_n 0wt_m_mn_ _,_d SHOREUNE CHANGE IN FEET

Year Date of Distance from Change from
survey reference marker I 1958 shor_pn_ =

I 1586 10/31 861.551587 58115 827.50 -34.05

l 1588 10/27 818.79 -42.76
1989 (_/25 845.61 -15.94

1990 10112 586.16 4.61.. lmmo_JJNE ....... .,. 1581 10/08 879.37 17.82

Net shoreUce chenge, 1986-1992 = -24.65
Mean annual distance from mr. mkr., 1986-1992 3 847.98

Standard deviatice 21,91__' _ Distance measured from reference marker to mean high tide.
-. Location of reference marker shown in Farrell (1993).

i 2 Minus sign Indicates migration landward.

, , , _ , , _, =' 3 Actualsurveydatstoactualsurveydate.
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Reach 12, Profile 114
70th Street, Avalon Borough

Change in profileof sand surface, 1986 to 1992

20 I I I I | I

mW t986

+ ,
-20 t I 1 1 I | t

200 400 600 800 1000 1200 1400 1600
DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measurementpoin_proflle.

I_.mnh I TAbleI

APPROXIMATEGAIN OR LOSS OF SAND
IN CUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmoan Annual

meansea sea level total

1_7 -7.13 -13.75 -20.88

,_ 1986 4.65 10.10 14.75lg_9 5.11 5.04 10.15

" lg_O 1.21 8.73 9.94.M 1991 3.67 -6.08 -2.41

.=,, 1992 -6,44 -36.62 -43.06Approximata6+yr.volumechange -31.51
Meanannualvolumechange .6.25
Standarddeviatlan . ;_.58
1 NegedVevalue danotas lossofsand

• m .i
sum/E_t _R

_.rn_nh 2 TAhI_2

c_,anp_mo_n*po_on#_t_xn_,_n_rm,_,d SHORELINE CHANGE IN FEET
Year Data of Distancefrom Changefrom

survey referencemarker11986 shoreline2

l 1986 10/30 482.801987 09/15 458.90 -23.90

l 1988 10/27 463.59 -19.21
1989 09/15 491.97 9,17

1990 10/12 505.91 23.111_8 _FIEU_ _,_ '_' _* 1991 10/08 506.04 23,24

_1 1992 10/09 468.18 -14.62
Net sharalinechange, 1986-1992 = -14.62
Meanannualdistancefromref.mkr.,1986-1992a 482,48

l Standarddev_a'dan 19,_3"- t Distancemeasuradfrom raferance markerto mean t_ghtida.
_, Locatlanof referencemarkershownin Farrell(1993).

2 MinussignIndicatesmigrationlandward.n
=, +, ,_ ,_ ,_ _, ,_ 3 ActualsuP,'eyd_ta to ec_aJsurveydeta.sum/_t _E_R
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Reach 12, Profile 113
90th Street, Stone Harbor Borough

Change In profileof sand sudace, 1986 to 1992

20 =

<
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z

SEALEVEL

uJ_--O-SZ_ 0.1O 1_

-15 I I I I I I I
-200 0 200 400 600 800 1000 1200 1400

OISTANCE(FEEI_FROMREFERENCEMARKER
profilelinesconsfruc_dfrom35-50measurementpolnts,'pmfile.

Tnhle I

APPROXIMATE GAIN OR LO6S OF SAND
IN CUBIC YARDS PER UNEAR FOOT OS

SHOREUNE PER YEAR 1
Year Above Belowmean Annual

mean sealovel total
sea level

1987 -18.05 -20.07 -38.12
1988 11.22 -2.86 8.36

"" "= 1989 -1_73 -10.41 -12.14
•', 1990 -6.02 6.82 0.80

1991 -0.83 -5.65 -6A8
" 1992 2.54 2.09 4.63

Approximate6-yr. volumechange -42.95
Mean annualvolumechange -7.16
Standarddeviation 16.89

t Negatvevaluedenotaslosso1send

(],ranh 2 Table 2

C_r_inC_,r,_po=t__,_Vomr,_,,_,_ SHOREUNE CHANGE IN FEETn

survev referencem_ll_er_198_ ¢J19rQline st
1986 10/30 460.49
1987 09115 319.76 -140.73

1988 10f27 365.91 -94.581989 09/15 353.56 -106.93

t 1990 10/27 341.76 -118.73• 1_ _(:_F.UNE 1991 11/04 330.80 -129.69

I " :1 ,o1""_.- ..... " .......... _"...... --...... "_" Netshorelinechange, 1986-1992a -118.73
Meanannualdistancefloramf,mkr.,1986-1992st 359.15

Standarddeviation 47,0_I Distancemeasuredfromreferencemarkerto meanhigh_de,
Locationof mfemnsemarkershownin Farm, (1993).

st Minussignindicatesmigration landward.
_, _, ,_ * ;, _, _, stActualsurveydate to actualsurveydate.5URVEYYEAR
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Figure 15. Map of R_ 13, Hereford Inlet to Cape May Inlet, showing munldpaJltles,profile locations,
and calculatedvolume change between profiles
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Reach 13 - Hereford Inlet to Cape May Inlet (Five MUe Beach), Cape May County

Tabl_ 13A. _ itttkeas. Herefmd Ink4 to (_tpt May |nh_ (Five M_le Belch_ CaPe MaY Tab&t 13D- A I_'OlL_l_ttae v_'mme _hanl_e. IN6"1992 b'J P_r_t hi Cubk
CmlnUf v str_ e_r I]lwsr foot ar tharellne

• Lo_tlm Ihetr_ I4]_h Lo*v Mean _bJme b_meb.'d Net cha_ _

L_ t _e _ Elevate S_e de*criptioe 3 f_ t_ d_v_ou 2

proCde (_)2 109 25.61 -21.27 _*I2 17.45 -0.72

smtlon 110 110.31 -10tt.13 11.21 ?1_15 67.24

Ill 7447329/ 385933N 10.79 15_ A_. N. Wadwood City |ll 522S -55.64 -_.14 41.09 -18.84

II0 744922%' 385835N 10.50 Cms_ Ave.. Wildwood City t Dam _ed _'om taNe I of Prafde* 109-11L
109 745101W 3857lgN I 0 [esL_4 Rale]th Av e- Lmver Two, 2 Meam _ual vd _ c_mge. 191_- 1992. It_ud 6cv_ _

I l.qdeSl_:l, m_e_tut, mcel_ds ' apl_ralt_l_tte 6"3_'_ "mlm_e chanse f_am table I _f Pr°fdc* 109"111"
_evt_m at_r_ f_,_,_ m_r_ is m feet abcn¢ or below _t kvel, NGVD (Natlaml Geo&'_¢

Va_k_d D1mm d 1929).
_ o f '_._h prefde sl_vey slxtlom es_ted Ixom U.$. C_dog_tl S_rvey 7.3-mlnt_e

cpKb_l_e _ Tst_ _E. Prete_ed vdum* c_ sndthypethaksl _t velmm I_r
a _l_ted, no4 i_ intervlll between nr_l]les in euhle _trd_

_v_d t_tw_n_ vel_data_ vd_claa_ _'_

(_ vds__ t
Tabk 13_ I_aeh ren_mlf.hment and ean_ru_lon ad b4tlt_, ltR_.1992 1

iL_d_t hmet_ _ i f_9.110 I I ,{X_ $.34 _.940 4.141
Me_llt_ _ Activity Volum_ I_wg_h c_

of uzxl tbomllnc i|_-[i t I0000 _,03 40300 4_45

tc_ -._h._ fllne_ fc) I projected value* e_ly. The c_dcultl:_ val_ l_d here b_ the tb_x_ _*n't _ _
I_ o_tthe_ ti_ _ II' _tt the prof_e cg_ exten_ _.g_l eltch [_e to _le t_ty

Nar_hWtdweod 1985 Re_aadmdi_'t3u_anof 100.0_ NA poi_zt_m_cnFrc4_esaedth_t, em_¢'_d_bet_*eeath_n-

City sand _dl_d _m Herc f°_ I_ct* _ A-_4{e of the me_._ _ttl y_l_ chan_e v_luea frem Table | of the 2 pmf_.e$ iu the
1989 100.OCO NA k'ftb_md¢o_mm Th_ v_ue _ iimlmdfixthorelme iz_'r v_ _ betwee_ pt'_ics oo the

1990 NA NA ace..-..r_ _g reach maP.
1991 Sired mdim_bufian NA NA _ Projected vd_ cban_ betwe_ Pr¢_ calcalsted u the s'_age "_ "1 v_ chanSe

NA NA t_]ti_iedby tbedistanceb¢_vecnpm f_e&
Wadwe_d C_y 1990 Re_su_ttloa of sand dredIFd

from Ik_ fonl lek.t and trtmfe_ed
from Nc_h W | d_w_d Be4tch. t_h_d to exL-vd _he 1992 beach pro_e I f0al m awud f_0m _e 54"oot land sm'f_

1991 Stnd _ba_k_ NA NA Ck,Vtfion *3ougdope of pre_e.

WOdwood Crest No sc_ivlxyueeed.

Bemesh
Low_z Twp. No a._'_ity,me,tee{.Sou_em 1.2

roles _ I.dand i* of U._. Cee_
Guard Sttfio_ (U_I.

_c_o_ 5p_f. t994.

NA. dat_n_ tv_tble.

_bk 13C. Shot'_llne ch_flge. 19W&.1992 bYm'c_lle in feet I
Profile Mt_. _ Mi_ _ Mc4m _ S_d Net r.b_m_ a

109 _6_.42 410,43 4_3t $0.82 -113.31
110 954.56 ?$2.49 846.04 73.0{ 141..7.2

III |4t&_ 1091.96 1_3 111.31 .324_t3

I Data ._-_..i_ed _om talk 2 of Pmfdes | 09- I {L

ba_d o_t _ mcas_'me_.

{ Values tee _d fl_lm the vtlr_e_tli!_ed as "_.:t i_bo_e._inecblz_ge. 1986-1992"
in _.tc 2 of Prct_es |09-11L
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Reach 13, Profile 111
15th Avenue, North Wildwood City

Change inprofileo! sand sur_ae, 1987 to 1992
15

1992
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DISTANCE(FEET)FROMREFERENCEMARKER
ProfileI_esconstructed_om35-50measurement_file.

_l'_nh I Tuhie1

APPROXIMATEGAIN OR LOSS OF BAND
IN CUBIC YARDSPER BNEAR FOOT OF

SHOREMNE PER YEAR 1
Year Above Belowmean Annual

mean sea level total
== sea level

" 1987 -55.64 O.00 -55.64
1988 28.26 5.60 34.06
1989 6.48 -4.93 1.55
19g0 -35.65 0.OO -35,65

"" 1991 53.10 -0,82 52.28

•-- 1992 -0,99 -14.45 -1_,44
,,, Approximate6-yr.volumechan¢le -18.84

Meanannualvolumechange -3,14
Standarddeviation 41.09
1 Negativevaluedenuteslossof sand

. ;.,_.$ , .

_._.-aph'Z Tuhle2

PRCFCE11__an_JWENO._ SHOREMNE CHANGE IN FEET
Year Dateo1 Distancehem Changefrom

survey refarencamarker1 1986shoreline=
1966 10/29 1416.39
1987 09/22 1264.52 -151.88

;,:: 1988 11/10 1344.29 -72.1
= 1969 09115 1318.58 -97.81

I 1990 10/05 1228.49 -187.9

_=qsHo_u_ 1991 11/O4 1159.50 -258.89
""- ......,,- 1992 10/14 1091.96 -324,43

"",,,,-'" "_°"'.. Netshorelinedlange, 1986-1992= -324.43
"=- Meanannualdistancefromref.mkr.,1986-1992= 1260.53

""_- §t_d_rddevl_n 11t.31
""_ "Distance measuredfromreferencemarkerto mean high tide.

-- Locationo! referencemarkershownIn Farrell(1993).
= M_USsignIndicatesmigrationlandward.

=' _" = SUI_VE_ * _ _ '_ = Actualsun/eydafe toactual surveydate.
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Reach 13, Profile 110
Cresse Avenue, Wildwood City
Change inprofileof sand surface, 1986 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER

Profilelinesconstructedfrom35-50measurementpoints/profile,

C.tmnh I Table 1

APPROXIMATE GAIN OR LOSS OF SAND
" INCUBIC YARDS PER UNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Belowmean Annual

mean sea level total

,., sea level
1987 -6,76 3.88 -2,88

1988 38.77 7.47 46.241989 3.48 3,12 6.60

"=• 1990 10.93 4.17 15.101991 -79,33 -28.80 -108.13

1992 79.58 30.73 110.31Approximate6-yr. volumechange 67.24
Meanannualvolumechange 11.21
StaNdarddeviation 71.45
1 Negativevaluedenutasloss of sand

SUlWEY_

Gr_nh 2 Table 2

PROFI.E,110 SHOREUNE CHANGE IN FEET

Year Dateof Distancefrom Changefrom

_;vwey mtarencemarkerI 1986 shoralJne=
1986 10130 752,49
1987 09118 777,27 24.78
1988 11/10 871.84 119.35

P:" ! "''%" _" 1989 09113 878.60 126.11
_- .,,,let ., . 1990 10_05 9_4.66 202.07

_i.sHmm_ 1991 11/04 793.80 41.31

I_. 1992 10114 893,71 141.22
Netshorelinechange,1986-1992 3 141.22
Meanannualdistancefromref.mkr.,1986-1992:) 846.04

,. .. StafldaKldeviation 73.01.
i D_slancemeasured fromreferencemarkerto meanhigh tide.

-- "' Locationofreferencemarkershownin Farrell(1993).
= MinUSsi_ indicatesmigrationlandward.

_" * * ._'r._'_ * _' ;' "" = Actualsurveydata te actualsurveydata.
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Reach 13, Profile 109
Raleigh Avenue, Lower Township
Change in pinkie of sand surface, 1986 _o1992
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DISTANCE(FEET)FROMREFERENCEMARKER
profilelinesconsmJctedfrom35-50measurementpo]ntstproflle.

Table!

APPROXIMATE GAIN OR LO6S OF SAN0 IN
CUBIC YARDS PER LINEAR FOOT OF

SHOREWNIEPER YEAI_1
Year Above Belowmean Annu_

mean sea sea level total
JQyel

,,, 1987 0.35 -21.62 -21.27
1988 7.38 7.81 15.1g
1989 -1.02 -8.10 -9.12

,,, '" 1990 12.O9 13.52 25.6t
_'_' 1991 -12.11 10.98 -1.13

1992 0.26 -10.26 -10.00
Approximate6-yr.volumechange -0.72
Meanannualvolumechange -0.12
Sta,Ndarddevls,_lo(I 17,4_
1 NegaSvevaluedenotes lossof sand

Gru.h 2 Tahle 2

ow_;.._..p=mo. 0_,,, r_m_rta'_ SHOI]ELINE CHANGE IN FEET

:t Year Oat8 of Distance6om Change[mm

survey referencemarker I 1_6 shomlJse=
1986 10/'29 565.42
1987 09118 410.43 -154.99

_=. --_ 1968 11/10 456.53 -108.891989 09113 426.93 -138.49
_ " ,._,_cF_ "_ 1990 10/05 485.35 -80.07

:% ' 1991 11/04 485.79 -79.63

,. ...,, ...... _,..... 1992 10/14 451.91 -113.51
",_.--* ........"_ -***" "_ Netchomllnechange,1986-1992 _ -113.51

Meanannualdistancefromref.mkr.,1986-1992= 468.91

-- _,l §tar]darddevjatlan 50,_
It "Distance measuredfromreferencemarkerto mean hightide,

=. _, LoeatJonof mferansemarkershownin Farmll0993).
=,, 2 Minusslgn Indlca_asmlgm_n tandw'a_l.

* " * * * _ * _ AcluaJsurveyda_eto actualsurveydate.
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EXPLANATION
7.37 3,63
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Figure 18. Map of R_L,_314, Cape May Inlet m Lower Township, showing munldpa]itle_
profile loc_lons, end calculatedvolume change between profiles.
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Reach 14 - Cape May Inlet to Lower Township, Cape May County

"[_tbM14A. Profilesl_t _/_. Came MayInlet to Lower Tews_hhx Caoe May Cetlnt't' Tibk 14D. Apl_ t"_ _hanl_+ INM,-I_ by p4rorhIn
L_atmn lrzr_ oerliar r_ ofsh0r¢line

Loaglmdc' ]._im_ x _ SL_iFt_ 3 _ H_4Ch Low bic=av_va_ Sczach_ _chzaF _
pre_e (t_)z t_*_ z tk*_tlm 2
station 104 10.84 -12.84 4.40 8J_ -2_.38

108 745328W 385620N 10(e_) 4 _pe i_ty Beach Club.(_pe May Ciy 105 _6.76 -26+25 19.14 32.11 114185
107 74535"_q 3856_'N 11,82 ]_dfimomA'_. CtpeMayCit7 106 14.14 .3_t.67 -11-88 19A5 -71.27
106 74.$_5_t' 385545N 14A2 Broadwayand]kach Aw_. CapeMary 107 9bU3 "4.92 15.80 37,24 94.79

l_ _A9 2m 23Jso _s3_ +41._o
105 745622W 38_MN 7.07 NtemeComemmcy, Lo_r Twp+ x i_ ___ed 5+oretablei ofPro_ 104.i_+
104 745803W 385601N 12.35 _. Peln' *_.ch. Ctpe May Poim 2 M_m ,m_d vel_ ¢h,m_, 19S6_}992.._,_,._ devia6ou,m_

Bomu,h a_r--_-_- 6-_._ vetam_cIm_4xebarn utbleI _ Pmt'd_ 104-I08.
i Indelpees,rain. m<_

_eva_u ot'mre.nee marke_k _nfeetabo'_ e_belo_ sea kvel. NGVD(Nafieml Geode_
V_tlcal _ o(192_).
Locatk_ et beachprc/_e swsey mfiom e_msa,d h_m U.S. C,edolpcal Sx_ey 7,5-mm_e
tapogmp_: q,adranl_ mtp_ Table 14g. ProJt,¢t_l ._ume ¢hanl_ andlbyp,0/b011c:ai_ent velgnw

• _._m.t,.d, i_ mmmm_k Intn_mh b_weenn¢onlesIn¢*_ble_rch
Pmf_ stafioo Di_mace A'_tle anmud P_ HFpo_

I_ &) fc'+-'vda.__ (ext.vcb-_++

"I_hh_1411.leach re_henhhmmt amdeom_t'_tctlo_It_tlvltk_t.19_*Ig_2 1 i0_t"[0_ 9,_00 7,3"] 70.7_2 4._
" _ 105-106 8,300 3_D 30.I_ 4,657

Mmcipt]ky D_e A¢fivi_ Volume L_of 106-107 2.200 1_6 4.312 1,136

Pmjecledvth_* _y. "J[_ctlcuda_d v_meslls_d him: in the_x_ ___h,_--a cd_ m_e
1990 Am_ _ be$1m_t_ 50_ bued on_ _ thatm_ F_ cou_ cxzmd bom_ch i_ to th, mldway

Radx _ing mandborn _'bhore A_etate of d_eu_m tmnl vel_ t_anF val_ f_.m Ttt/e I of the 2_ 2pm_ rathe

CtpeMay City E_m I raze c_t_ea is ]_ of t_omp_t_ing nut_tmatp.

1989 p_-_cn_hmem t* USCG wlth_ad 465J_0 NA muhip_d byth_dlstan_ b_w_n pn_d_.
d,'edgedfi,am CapeMtylnk'_ + Hype_-i_d rt-ik-;.d_----qvol_: ca}t_tte_ _,i_ the 15RP_PPro_o_ to_tafind_bevol_me

1992 500,000 12,000

LowerTw_ We_m 2,000ft ot Twi_ i*S_e
Pllk+

1986 Dane cansm_cdauin S_e P*rk 47,0_ 3,_
wi_hnnd f_ _kpik et C_e

1986 " 40,000 4,300
C.p_ _yPom_ 1992 '2._k-n/_am_ wlm.*ad 6"ore ,2.000 1,350
_ith

Dm born _w Y.=:cy _ Rnvi:ou_ Pm=c_c_ l)_is;ou o( E_ine_i_ and
Coom_e_e. Spri_ I_"

+ NA, d_m_ r_de.

T_bM 14C_Sbe_lh'_ rhsr_. 19B_+1992bYm'e_lein feet z
Pmfde Ma_ z Min. + Mc_ z 5msd_d N_ rban_ _

104 414,91 374.09 392.67 14.10 -40_2
I_ 653.77 314.57 4A1_9 120.79 322.99
11_6 424,22 253,93 321.17 52.52 -170-29
]m 35_.36 _sl.a4 2_4.56 97.58 1s3.14

10_ _8,_.1_ _29.10 436.78 103.93 2_3_

I D_t _ined bernraise2 ot Pmf_e* 104-108,
2 The _tmam. mlnlmmmwd me_m_ _ _ gf_ _, 198_-1992

ba_d Of,_1 _twa +_.da.
S Vldae_tit_es_mmarlzedfremth_val_e.*li._t'dt_ %t thct_linecl_n_, 1986-1992"
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Reach14, Profile108
Cape May Beach Club,Cape May City

Change in profileof sand surface, 1986 to 1992
lO I I I

-10

m -15

-2O I I t I t t | t
100 200 300 400 500 600 700 800 900

DISTANCE(FEET)FROMREFERENCEMARKER
Profle(k_sscons_'_ctsd_om35-59measurementpo_nts/gmf_te.

Graph I Table I
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC _fARDSPER UNEAR FOOT OF

SHORELINE PER YEAfl 1
Yea¢ Above Belowmean Annual

mean sea level total
_ sealevQl

1988 2.15 3.07 5.22
,,' ,_ _ ° _ 1989 9.51 32.07 41.58

1990 8.83 2.08 10.911991 23.58 45.93 89.49
1992 3,92 8.45 12.37

Approldmata6-yr.volumechange 141.60
Meanannualvolumechange 23.60
Standarddeviation 26.53
I Negativevaluedenotes tossof sand

, , , , ,er m • • i1
SURV'_'f"_EAR

Graph 2 Tahtp

ow_m*m_p=e_n0,==_n_,_m,,'_) SHOREUNE CHANGE IN FEET
Year Dateof Distancefrom Change from

_w_¥ f_f_cancer_ker I 1986al',..an_tk,*s=

I 1986 10/29 329.101987 09/18 343.66 14.56

I ....- _ 1988 11/04 337.16 8.08

,,.- ...... _," _ 1989 09/13 458.74 129.64.-" 1990 10/04 457.78 128.68
--- "........... " 1991 11/05 548.80 219.7

1992 10/15 ,_,,19 253.09
Netshorelinechange,1986-1992 = 253.09
Meanannualdistancefromref.ml¢.,1986-1992m 436.78

Standarddeviation 103.931 Distancemeasuredhornreferencemarkerto meanhigh1_cle.
"_ Locationofreferencemarkershownin Farrell (1993}.
,_ = Minus signindicetasmigrationlandward,

_' '_ * s_,_w._ " _ * m ActualsurveydatetoactoatsuP_ydata.
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Reach 14, Profile 107
Baltimore Avenue, Cape May City

Change in profileof sand sudace, 1987 to 1992
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DISTANCE(FEET)FROMREFERENCEMARKER
Profilelinesconsvuctedfrom35-50measur_nentpointFJprofile.

Granh 1 Table I

APPROXIMATE GAIN OR LOSS OF SAND
= IN CUBIC YARDS PER UNEAR FOOT OF

_HOREUNE PER YEAR 1
_J_;._:_ Year Above Belowmaria Annual

mea_ sea level tot_

sea level1987 . -O.02 -1.12 -1,14

1988 -0.58 0.56 -0.02

,,., r#,_,/:_;/,_J . ":_;; . 1989 0.03 -1,10 -I.07
'" "" 1990 0.49 10.42 10.91

1991 91.03 0.00 91.03

1992 -10.14 5.22 -4.92Approximate6-yr.volumechange 94.79
Meanannualvolumechange 15.80
Standarddeviation 37.24

t Nega6veveluedenotesI_:,sof sand

. • ;._.,_, . ,

Grsnh 2 Table 2

ow_h===v=_on_*_,a_ SHOREMNE CHANGE IN FEET

t : l  uar Oateol  ,=seom  angeom
sury_y rQf_rensemarker i 1986 shoreline=

• 1986 10/28 168.22
1987 09/18 155.44 -12.78

,P...... *, 1988 11/04 151.04 -17.18
" _ 1989 09/13 154.69 -13.53

1990 10/04 173.39 5.17

_=._.'_ ............... 1991 11/05 347.90 179.58
-, 1992 10/06 351.36 183.14

Net shomlinechange, 1986-1992a 183.14
MeanannuaJdistancefromref.mkr.,1986-19923 214.56
Standarddeviation 92.58

; 1 Distancemeasuredfromreferencemarkerto meanhigh_le.
Lose1_onof referencemarkershownIn Farm, (1993).

2 IVinussignindiuatesmigrationlandward,
_' * * s,_v_w-L, * _ * = Actualsurveydateto actualsurveydate.
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Reach14, Profile 106
Broadwayand BeachAvenue, Cape May City

Change in profile of sand surface, 1986 to 1992

15 = = = m
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Profilelinesconstructedfrom35-50 measurementpoints/ixofile.

Table I

APPROXIMATE GAIN OR LOSS OF SAND
INCUBIC YARDS PER LINEAR FOOT OF

SHORELINE PER YEAR l
Year Above Belowm_n Annual

mean sea level total
sea level

1987 -25.58 -9.O9 -34.67
,,,, 1988 3.49 2.06 5.55

" lg69 -7.98 -g.64 -17.62
._ 1990 431 9.83 14.14

"" 1991 -4.07 -4.14 -8.21
4ta

=- 1992 -14,Q7 -18.39 -30.46
ApproPriate6-yr. volumechange -71.27
Meanannual volumechange -11,88
Standarddeviation 19.45

t Nega_vevatuodenotestossof sand
¢t , • • m , •

SURVEY_E_R

_r_nh _ Table 2
c_mp_ _=dr*,,,-v-__.n,,_=_ ._.,1 SHORELINE CHANGE IN FEET

t I Year Date of Distansertom Change from

survev referencemarker1 1986 shmflne2
1986 10/28 424.22
1987 09117 312.81 -111.42

i i 1g88 11/04 330.54 -93.68

l 1989 09113 285.91 -138.311990 10/04 322.30 -101.92

:. '=" '=_¢_=": . 1991 11/05 318.51 -105.71

"" _=t 1992 10/06 253.93 -170.29
"*...... .-*...... "-.. Netshorelinechange,1986-1992:= -170.29

"_ Meanannualdistancefromref,mkr,,1986-19923 321,17

Standarddevlallea 52.52-- "" 1 Distansemeasuredfromreferencemarkerto moan Ngh tJda.
.. Loua_onof mferensemarkershownin Farmll(1993).

= Minussignindicatesmlgrat_anlandward.
,- . _ . , . _ . ,. 3 Actua_surveyda_ to actaal surveydate.

SURVEYYEAR

138



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 point_pmflla.

Grnnh I Table I
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER UNEAR FOOT OF

SHOREUNE PER YEAR 1
Year Above Below mean Annual

m_ mean sea leVel totoJ

sea level
=, 1967 -0.31 -4,58 -4.89

1988 19.42 7.84 27.26

lg89 13.84 5.39 19.23
_, 1990 17.24 15.50 32.74

lg91 -0.03 -26.22 -26.25
_ILII

1992 20.84 45.92 66.76

Appro)dmato 6-yr. volume change 114.85
Mean annual volume change 19.14
Standard deviation 32.11

1 Negative value denotes loss of sand

' " ' t_-_ ' " '
(';.r_nh2 Table 2

_ ¢,=_ p=Jeet_._'ar=t_¢._ SHOREMNE CHANGE IN FEET
Year Date of Distance from Change Imm

SU_Oy refernco marker 1 1986 shomtine 2

,_ _ 1966 10/28 330.78

.,.-" i 1987 09117 314.57 -16.21

I "_" : I 1968 10/04 373.11 42.33

...-'_ .... 1989 09113 406.80 76,02
_-._," 1990 10/03 485.87 165.09

-'"_" , 1991 11/05 514.16 183.38

....... - ,m_Hoe_s .._ 199:' 1O_; = 653,77 322.99
Net shoreline cheage, 1986-1992 322.99

.,,,_ Mean annual distance from ref, mkr,, 1986-1992 s 441.29

Standard deviation 120.79•.,. - 1 Distance measured from reference ma/Kar to mean high Me.
•, Lccatlan of reference madcer shown in Farrefl (199G).

= Minus sign indicates mi9ra_n landward.

• _' * s_w_,_ * * * =Actualsurveydatstoactualsurveydato.
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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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Profile Ilnse constructed Irom 36-50 measurement polnts/ixofile.

_raph I Table I
APPROXIMATE GAIN OR LOSS OF SAND
IN CUBIC YARDS PER MNEAR FOOT OF

SHORELINE PER YEAR 1
Year Above Below mean Annual

mean sea level total

sea level
1987 -3.02 -3.82 -'_2.84
1988 -3.13 -1.56 -4.69

,,, _ 1989 -1.47 1.46 -0.01

|_ -,..,_ .... F_,_ I_%,_ 1990 -3.89 -3.95 -7.84_,,, . _" .,L= 1991 8.01 2.83 10.84

1992 -9.48 -2.36 -11.84Approximate 6-yr. volume change -3638
Mean annual volume change -4.40
Standard deviation 8.83

1 Negative value denotes loss of sand

I_.r_ph 2 Table 2

C;w_nc=,_m_n_,=_,'_._..--,'m_ _;HOREUNE CHANGE IN FEET
Year Date of Distance from Change fTlOm

san,,ev mfemnse marker 1 1986 shoreline =

I 1986 10123 414,911987 09/17 397.90 -17.01

1 1988 10/O4 390.16 "24.75
1989 09112 396.66 "18.25

1990 09112 376.31 -38.6_'_¢ ._. -. ,_ 1991 11,06 398.66 -16,25

I :I 1992 10/22 374.09 -40.82
Net shoml_e change, 1986-1992 = -40.82
Mean annual distance from ref. mkr.. 1986-1992 = 392.67

_, _ standardde','_r_ 14.1oDistance measured from reference marker to mean high tide.
-,- Locatian of reference marker shown In Farmll (1993).

= Minus sign Tndlcatasmigration landward,

* * * su_-_-vr._ _ _ _ = Actual survey date to actual survey data.
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