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Project/Study PhasesProject/Study Phases

�� ReconnaissanceReconnaissance
�� FeasibilityFeasibility
�� Design/Plans andDesign/Plans and

SpecificationsSpecifications
�� ConstructionConstruction
�� Monitoring/ProjectMonitoring/Project

PerformancePerformance



OverviewOverview

�� USACE, Philadelphia District BeachUSACE, Philadelphia District Beach
Nourishment ProgramNourishment Program

�� Monitoring of Beachfill ProjectsMonitoring of Beachfill Projects

�� Cape May City and Ocean City ProjectCape May City and Ocean City Project
ExamplesExamples



KeynotesKeynotes

�� Beach Nourishment Works!Beach Nourishment Works!
�� Importance of Project MonitoringImportance of Project Monitoring

–– Must evaluate project performance to keep efficientMust evaluate project performance to keep efficient
–– Monitoring program/techniques/analysisMonitoring program/techniques/analysis
–– Need adequate info for scienceNeed adequate info for science--based decision makingbased decision making

�� Adaptive Management/DesignAdaptive Management/Design
�� Regional Approach/Collaboration of EffortsRegional Approach/Collaboration of Efforts
�� Importance of Local Sponsor RelationshipsImportance of Local Sponsor Relationships



Project LocationsProject Locations
NJNJPAPA

PhiladelphiaPhiladelphia

DEDE

Ocean CityOcean City

Stone Harbor / AvalonStone Harbor / Avalon

Lower Cape May MeadowsLower Cape May Meadows
Cape May PointCape May Point

Cape May CityCape May City

Indian River InletIndian River Inlet

Atlantic City / VentnorAtlantic City / Ventnor

Constructed ProjectConstructed Project
Almost there….Almost there….
Plans and SpecificationsPlans and Specifications
Under StudyUnder Study

Philadelphia District
Coastal Boundaries

MDMD

Fenwick IslandFenwick Island
Bethany / South BethanyBethany / South Bethany

Dewey / RehobothDewey / Rehoboth

Strathmere / Sea Isle CityStrathmere / Sea Isle City

BrigantineBrigantine

Long Beach IslandLong Beach Island

Manasquan to Barnegat InletManasquan to Barnegat Inlet

The Wildwoods



USACEUSACE --Philadelphia DistrictPhiladelphia District
Coastal Project Monitoring ProgramCoastal Project Monitoring Program

� Projects initiated 1989-1992

� Program formalized in 1994

� Initial coastal projects were Ocean City, Cape May,
Indian River Inlet and Barnegat Inlet

� Recent project additions include Avalon/Stone Harbor,
Absecon Island, Cape May Meadows/Point

� Monitor for the project life



Why do we Monitor?Why do we Monitor?

�� AssessAssess project conditionproject condition to ensure project functionalityto ensure project functionality
and determine maintenance requirementsand determine maintenance requirements

�� EvaluateEvaluate project performanceproject performance relative to design objectivesrelative to design objectives
–– adjacent area and environmental benefits/impactsadjacent area and environmental benefits/impacts
–– develop solutions to improve performancedevelop solutions to improve performance
–– BE PROACTIVE!BE PROACTIVE!

�� Cost of data collection/analysis is minimal compared toCost of data collection/analysis is minimal compared to
project costs andproject costs and potential savingspotential savings

�� Need to document the benefits of beachfillNeed to document the benefits of beachfill



What data are typically acquired?What data are typically acquired?

�� Beach Profiles (improved accuracy, out to closure depth,Beach Profiles (improved accuracy, out to closure depth,
semisemi--annually from 1994annually from 1994--present)present)

�� Sediment SamplingSediment Sampling
�� Inlet/Borrow Area Hydrographic SurveysInlet/Borrow Area Hydrographic Surveys
�� Aerial Photography (first quarterly/Aerial Photography (first quarterly/unrectifiedunrectified, now, now

annually/rectified, also during construction)annually/rectified, also during construction)
�� Water Level, Wave, Current and MeteorologicalWater Level, Wave, Current and Meteorological

Measurements (as need and funding permits)Measurements (as need and funding permits)
�� Environmental Monitoring (benthic, surf clam, etc)Environmental Monitoring (benthic, surf clam, etc)
�� Other Measurements and Improvements (ATV, Tracer)Other Measurements and Improvements (ATV, Tracer)



Rapidly-Deployed Shoreline Survey Vehicle





Development of Sea Sled TechnologyDevelopment of Sea Sled Technology
within Districtwithin District



Atlantic CityAtlantic City
Beachfill Construction and Project SurveysBeachfill Construction and Project Surveys



Beach Nourishment Case ExamplesBeach Nourishment Case Examples

Cape May City, NJCape May City, NJ
AndAnd

Ocean City, NJOcean City, NJ



Cape May County, NJCape May County, NJ
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Cape May VicinityCape May Vicinity



CM PhotoCM Photo

BeforeBefore AfterAfter

Cape May Inlet to Lower TownshipCape May Inlet to Lower Township



Cape May City ProjectCape May City Project
Looking SouthLooking South -- March 2004March 2004



Cape May City ProjectCape May City Project
Looking SouthLooking South –– March 2004March 2004



Cape May CityCape May City
Looking NorthLooking North –– September 2003September 2003



Cape May CityCape May City
Looking NorthLooking North –– September 2003September 2003



Cape May CityCape May City
Dune GrowthDune Growth







Eastern Portionof Coast GuardArea
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Profile 166+00
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Cape May City ProjectCape May City Project

�� Feeder Beach Concept performing as designedFeeder Beach Concept performing as designed
–– About 300,000 cu yd placed every 2 years at CGAbout 300,000 cu yd placed every 2 years at CG
–– Cape May City has needed minimal nourishmentCape May City has needed minimal nourishment

�� Proactive communityProactive community –– dune programdune program
�� Update Sediment BudgetUpdate Sediment Budget
�� Should we change nourishment cycle?Should we change nourishment cycle?
�� Borrow area concerns, RSM Demo ProjectBorrow area concerns, RSM Demo Project



Regional SedimentRegional Sediment
Management:Management:
Cape May, NJCape May, NJ

Demonstration ProjectDemonstration Project





Cape May Fillet AreaCape May Fillet Area
Environmental and Geotechnical TestingEnvironmental and Geotechnical Testing



Cape May Meadows and PointCape May Meadows and Point
Initial Construction begins October 2004Initial Construction begins October 2004



Cape May PointCape May Point
Initial ConstructionInitial Construction--January 2005January 2005



Cape May County, NJCape May County, NJ
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OC PreOC Pre--projectproject





Ocean City, NJOcean City, NJ
During Halloween 1991 StormDuring Halloween 1991 Storm



Great Egg Harbor Inlet and Peck BeachGreat Egg Harbor Inlet and Peck Beach

OC PhotoOC Photo

BeforeBefore AfterAfter





Ocean City, NJ BeachfillOcean City, NJ Beachfill

�� 44thth Cycle ofCycle of RenourishmentRenourishment completed from Novembercompleted from November
2003 to February 20042003 to February 2004

�� 1.6 Million Cubic1.6 Million Cubic YdsYds Placed from inlet to 15Placed from inlet to 15thth Street (2Street (2
miles) @ approximate cost of $9 Millionmiles) @ approximate cost of $9 Million

�� Southern portion of the project (2+ miles) has not neededSouthern portion of the project (2+ miles) has not needed
fill since 1995fill since 1995

�� Use of Monitoring Data to Improve Project PerformanceUse of Monitoring Data to Improve Project Performance

�� Proactive Stakeholders….RSM in Action!Proactive Stakeholders….RSM in Action!



Music Pier Area
Storm Berm Concept
October 2004 vs. May 2005



Ocean City, NJOcean City, NJ
Monitoring Line LocationsMonitoring Line Locations



Ocean City, NJ South End

During Initial Construction-Summer 1992 October 2004



Ocean City, NJOcean City, NJ
Southern Part of Project (no fill needed)Southern Part of Project (no fill needed)

March 2004March 2004



Ocean City, NJOcean City, NJ
Southern Part of Project (no fill since 1995)Southern Part of Project (no fill since 1995)

Looking NorthLooking North -- March 2004March 2004



Ocean City Dune ProgramOcean City Dune Program



Understanding the Ocean CityUnderstanding the Ocean City
“Hot Spot”“Hot Spot”

Location of Traditional Hotspot



Ocean City, NJ “Hot Spot”Ocean City, NJ “Hot Spot”
44thth RenourishmentRenourishment CycleCycle

Before (September 2003)

After (March 2004)



Ocean City, NJ North EndOcean City, NJ North End
44thth RenourishmentRenourishment CycleCycle

Before (September 2003)

After (March 2004)



Erosion IssuesErosion Issues

Hot Spot near 5th Street
May 2005

North End Closer to Inlet
January 2003



Great Egg Harbor InletGreat Egg Harbor Inlet
Spring 1996Spring 1996





How does your Garden Grow?
1994-2002





Tracer Study in Hot Spot AreaTracer Study in Hot Spot Area –– April 2004April 2004



Hydrodynamic Modeling of Great Egg Harbor InletHydrodynamic Modeling of Great Egg Harbor Inlet

�� Investigate hydrodynamicInvestigate hydrodynamic
forces influencing theforces influencing the
north end beachfillnorth end beachfill

�� Evaluate existing andEvaluate existing and
alternative borrow areaalternative borrow area
locationslocations

�� ERDC’sERDC’s SMS BetaSMS Beta
Version 9.0Version 9.0

�� Inlet Modeling SystemInlet Modeling System
includes ADCIRC,includes ADCIRC,
STWAVE and M2DSTWAVE and M2D



ADCIRCADCIRC
�� 2D finite element2D finite element

circulation model.circulation model.
�� Forcing can includeForcing can include

tidal constituents,tidal constituents,
wind, atmosphericwind, atmospheric
pressure, wave stresspressure, wave stress
gradients and flowgradients and flow
rate (river discharge).rate (river discharge).



STWAVESTWAVE

�� Steady state spectral waveSteady state spectral wave
model.model.

�� Rectangular grid.Rectangular grid.
�� Model processes includeModel processes include

refraction, shoaling, waverefraction, shoaling, wave--
current interaction, wavecurrent interaction, wave
growth and breaking.growth and breaking.

�� InputInput –– wave height, period,wave height, period,
direction, spectrum anddirection, spectrum and
bathymetry.bathymetry.



M2DM2D
�� Horizontal circulationHorizontal circulation

model (water level &model (water level &
current).current).

�� Rectangular grid,Rectangular grid,
variable cell spacing.variable cell spacing.

�� Input (forcing)Input (forcing) –– tidaltidal
constituents, waterconstituents, water
level, wind, waves, andlevel, wind, waves, and
flow rates.flow rates.



Coupling ModelsCoupling Models

ADCIRCADCIRC Regional Circulation Model

STWAVESTWAVE Steady State Spectral Wave Model

M2DM2D Local Circulation Model



Model CalibrationModel Calibration
• Water Surface Elevation
– range and phase
differences at 5 locations.



Model Calibration (Model Calibration (con’tcon’t))
• Current Velocities -
magnitude differences at 7
different locations.



Continuing AnalysesContinuing Analyses

�� Hydrodynamic Model of Great Egg Harbor InletHydrodynamic Model of Great Egg Harbor Inlet

�� Borrow Area ModificationsBorrow Area Modifications

�� Updated Sediment BudgetUpdated Sediment Budget

�� Template Modifications in Hot Spot Area? StormTemplate Modifications in Hot Spot Area? Storm
bermberm concept, lowerconcept, lower bermberm elevation?elevation?



Environmental and GeotechnicalEnvironmental and Geotechnical
TestingTesting



SummarySummary
�� Yes….beachfill is worth it!Yes….beachfill is worth it!

–– Overall performance of Ocean City and Cape MayOverall performance of Ocean City and Cape May
–– Hot spots are small compared to overall project, inletHot spots are small compared to overall project, inlet

relationshiprelationship
–– LongLong--term response of the systemterm response of the system

�� Importance of Project MonitoringImportance of Project Monitoring
–– Must evaluate project performance to keep efficient, findMust evaluate project performance to keep efficient, find

cause and effect relationshipscause and effect relationships
–– Fund not only data collection, but ANALYSIS to makeFund not only data collection, but ANALYSIS to make

sound management decisions (now included in Feasibilitysound management decisions (now included in Feasibility
cost estimate)cost estimate)

–– USACE Engineer Manual Update (POC: Stan Boc)USACE Engineer Manual Update (POC: Stan Boc)

�� Adaptive Management/DesignAdaptive Management/Design
�� Importance of Local Sponsor RelationshipsImportance of Local Sponsor Relationships
�� Regional Approach/Collaboration of EffortsRegional Approach/Collaboration of Efforts



ExtrasExtras



Atlantic CityAtlantic City
After BeachfillAfter Beachfill -- March 2004March 2004



Atlantic City North End BeachfillAtlantic City North End Beachfill
February 2005February 2005





Ventnor Beachfill ErosionVentnor Beachfill Erosion
February 2005February 2005



Great Egg Harbor InletGreat Egg Harbor Inlet
Spring 2003Spring 2003



Great Egg Harbor InletGreat Egg Harbor Inlet
Spring 2000Spring 2000



Great Egg Harbor InletGreat Egg Harbor Inlet
19621962










