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ÅEvaluate options for long-term beach 

maintenance

ÅMinimize degree of beach disequilibrium 

between beach fills

ÅBuild resilience along Stone Harbor waterfront 

ïmore stable beaches will require a lower 

degree of emergency response

ÅImmediate storm responses are covered under 

General Permit 2 (GP-2) and/or an Individual 

Permit

Purpose and Need

Feasibility Study
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Shoreline Morphology - Sediment Transport

ÅErosion is like an ñAppetiteò

Å Sediment transport is the movement of sand in the alongshore and cross-shore directions

Å The volume of sand, Q, is dependent on wave height, incident angle and breaker 

characteristics

ÅSeasonally or longer-term, the beach tries to reach an equilibrium based 

on tides, waves, storms, and sand supply.  

ÅIf thereôs enough sand in the littoral system, the beach can be in dynamic 

equilibrium

Å If not enough sand, then the waves will erode the beach and dune

ÅGroins/jetties can help to retain sand on the beach longer 
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Shoreline Morphology - Sediment Transport

ÅIf the climate changes, then the amount of erosional ñappetiteò might 

change

ÅIf the sea level rises, then the ñappetiteò affects a different part of the 

beach

ÅBeach nourishment feeds the appetite, and changes it temporarily

ÅJetties and other structures can alter the appetite until a new equilibrium 

is found.

ÅStorms cause erosion because the beach is no longer in equilibrium with 

the larger waves breaking higher up on the beach/dune
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Dune and Beach Morphology ïAeolian (Wind) Transport

ÅWind driven sand transport is 
responsible for dune building 

ÅPotential reservoir of sand

ÅCritical velocity Uc is 15.5 mph

Å Sand must be dry

Å Winnowing occurs - dune sand is often
slightly smaller grain size than the beach 

Å D50=0.23mm
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Existing Conditions

Groins/Jetties
Have not been maintained and are not functioning 

as originally designed

- 84th Street Groin

Beach Erosion and Dune Scarping
111thStreet after Motherôs Day Norôeaster (May 2022)

Photo Credit: Geoffrey WooleryPhoto Credit: Mott MacDonald
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108th Street, Stone HarborBeaches
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USACE Beach Fills

Å1 State/Local beachfill in 

1998   

ī364,221 cubic yards 

ī98th to 111th

īFrom Hereford Inlet

Å6 Federal beach fills from 

2002 to 2017

īInitial fill was 2.6 million 

CY

ÅAuthorized periodic 

nourishment every 3 years 

dependent on funding and 

need
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Shoreline prediction in 1993 - USACE

Without beachfill project

November 2021 with Federal beachfill project
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Groins/Jetties in Stone Harbor

NJ Dept. of Conservation and Economic Development, Project 477, 1956

Å84th St., 92nd St. and 98th St. Groins: 300 feet timber with 120 feet of stone end 

NJ Dept. of Conservation and Economic Development, Project 302, 1950

Å106th St. Groin: 310 feet timber with 120 feet of stone end 

Å111th St. Groin: 230 feet timber with 120 feet of stone end 

NJ Board of Commerce and Navigation, 1943, rebuilt under Project 302, and 

again in 1970

Å114th St. Groin: ~ 500 feet stone 

NJ Dept. of Conservation and Economic Development, Project 81.01:420-451-

855, 1967

Å122nd St. and 127th St. Groins:  440 feet stone
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Example Jetty

Å106th St. Groin: 230 feet timber with 120 feet of 

stone end 

ÅDesigned for a lower sea level

ÅAll jetties were considered part of the Corpsô 

design in 1997

ÅThis means that the nourishment volumes were 

determined based on these groins functioning


