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Project/Study Phases

e Reconnaissance

e Feasibility

e Design/Plans and
Specifications

e Construction

e Monitoring/Project
Performance
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e USACE, Philadelphia District Beach
Nourishment Program

e Monitoring of Beachfill Projects

e Cape May City and Ocean City Project
Examples
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e Beach Nourishment Works!

e Importance of Project Monitoring
— Must evaluate project performance to keep efficient
— Monitoring program/techniques/analysis

— Need adequate info for science-based decision making
e Adaptive Management/Design
e Regional Approach/Collaboration of Efforts

e Importance of Local Sponsor Relationships
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e USACE -Philadelphia District

US Army Corps ; . .
of Engineers  (Coastal Project Monitoring Program

Philadelphia District

e Projects initiated 1989-1992
e Program formalized in 1994

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

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

e Monitor for the project life



.
B

US Army Corps Why dO WC M()nitor?

of Engineers
Philadelphia District

e Assess project condition to ensure project functionality
and determine maintenance requirements
e Evaluate project performance relative to design objectives
— adjacent area and environmental benefits/impacts

— develop solutions to improve performance
— BE PROACTIVE!

e Cost of data collection/analysis 1s minimal compared to
project costs and potential savings

e Need to document the benefits of beachtill
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e Beach Profiles (improved accuracy, out to closure depth,
semi-annually from 1994-present)

e Sediment Sampling
e Inlet/Borrow Area Hydrographic Surveys

e Acrial Photography (first quarterly/unrectified, now
annually/rectified, also during construction)

e Water Level, Wave, Current and Meteorological
Measurements (as need and funding permits)

e Environmental Monitoring (benthic, surf clam, etc)
e Other Measurements and Improvements (ATV, Tracer)
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Development of Sea Sled Technology
within District




Atlantic City
Beachfill Construction and Project Surveys
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Beach Nourishment Case Examples

Cape May City, NJ
And
Ocean City, NJ
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Cape May Inlet to Lower Township

Before After




Cape May City Project
Looking South - March 2004




Cape May City Project
Looking South — March 2004




Cape May City
Looking North — September 2003




Cape May City
Looking North — September 2003




Cape May City
Dune Growth
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Segment 3-Cape May City South
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of Engineers
Philadelphia District

e Feeder Beach Concept performing as designed
— About 300,000 cu yd placed every 2 years at CG
— Cape May City has needed minimal nourishment

e Proactive community — dune program

e Update Sediment Budget

e Should we change nourishment cycle?

e Borrow area concerns, RSM Demo Project
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Cape May Fillet Area
Environmental and Geotechnical Testing




Cape May Meadows and Point
Initial Construction begins October 2004




Cape May Point
Initial Construction-January 2005
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Ocean City, NJ
Durlng Halloween 1991 Storm
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Great Egg Harbor Inlet and Peck Beach

Before After
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US Army Corps
of Engineers

Philadelphia District

Ocean City, NJ Beachfill

e 4 Cycle of Renourishment completed from November
2003 to February 2004

e 1.6 Million Cubic Yds Placed from inlet to 15" Street (2
miles) (@ approximate cost of $9 Million

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

e Use of Monitoring Data to Improve Project Performance

e Proactive Stakeholders....RSM in Action!
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Ocean City, NJ
Monitoring Line Locations
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Ocean City, NJ South End

During Initial Construction-Summer 1992 October 2004
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Ocean City, NJ
Southern Part of Project (no fill since 1995)
Looking North - March 2004




Ocean City Dune Program
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Understanding the Ocean City

Location of Traditional Hotspot




Ocean City, NJ “Hot Spot™
4th Renourishment Cycle

Before (September 2003)

After (March 2004)



Ocean City, NJ North End
4th Renourishment Cycle

Before (September 2003)

After (March 2004)



Erosion Issues

North End Closer to Inlet Hot Spot near 5t Street
January 2003 May 2005




Great Egg Harbor Inlet
Spring 1996
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How does your Garden Grow?
1994-2002
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Tracer Study in Hot Spot Area — April 2004
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Hydrodynamic Modeling of Great Egg Harbor Inlet

e Investigate hydrodynamic

forces influencing the
north end beachfill

e Evaluate existing and
alternative borrow area
locations

e ERDC’s SMS Beta
Version 9.0

e Inlet Modeling System
includes ADCIRC,
STWAVE and M2D
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ADCIRC

e 2D finite element
circulation model.

e Forcing can include
tidal constituents,
wind, atmospheric
pressure, wave stress
gradients and flow
rate (river discharge).




STWAVE

e Steady state spectral wave
model.

Rectangular grid.

Model processes include
refraction, shoaling, wave-
current interaction, wave
growth and breaking.

e Input — wave height, period,
direction, spectrum and
bathymetry.

Seaside Heights, Casino Pier,
10/16/02, Big Wednasday




e Horizontal circulation
model (water level &
current).

e Rectangular grid,
variable cell spacing.

e Input (forcing) — tidal
constituents, water
level, wind, waves, and
flow rates.
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Coupling Models

ADCIRC Regional Circulation Model

1

STWAVE Steady State Spectral Wave Model
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M2D Iocal Circulation Model




Model Calibration

Degth ()
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 \Water Surface Elevation
— range and phase
differences at 5 locations.
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Model Calibration (con’t)

magnitude differences at 7

* Current Velocities -
different locations.
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e Hydrodynamic Model of Great Egg Harbor Inlet
e Borrow Area Modifications
e Updated Sediment Budget

e Template Modifications in Hot Spot Area? Storm
berm concept, lower berm elevation?



Environmental and Geotechnical
Testing
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forsdl Summary

US Army Corps
g:]fggl":?e[’)?s .. ® Yes....beachfill is worth it!
lade 1a DISTriC o
P — Overall performance of Ocean City and Cape May

— Hot spots are small compared to overall project, inlet
relationship

— Long-term response of the system

e Importance of Project Monitoring

— Must evaluate project performance to keep efficient, find
cause and effect relationships

— Fund not only data collection, but ANALYSIS to make
sound management decisions (now included in Feasibility
cost estimate)

— USACE Engineer Manual Update (POC: Stan Boc)

e Adaptive Management/Design
e Importance of Local Sponsor Relationships
e Regional Approach/Collaboration of Efforts
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Atlantic City
After Beachtill - March 2004




Atlantic City North End Beachfill
February 2005







Ventnor Beachfill Erosion
February 2005




Great Egg Harbor Inlet
Spring 2003

w—Limits-of

shore
Borrow Site

Great Egg Harbor Inlet
Spring 2003




Great Egg Harbor Inlet




Great Egg Harbor Inlet
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Ocean City, NJ STA 158+00
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