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Legend
Purpose and Need = Fuisiees

Feasibility Study

Cape May
Wetlands

AEvaluate options for long-term beach
maintenance

AMinimize degree of beach disequilibrium
between beach fills

ABuild resilience along Stone Harbor waterfront
I more stable beaches will require a lower
degree of emergency response

Almmediate storm responses are covered under
General Permit 2 (GP-2) and/or an Individual
Permit
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Shoreline Morphology - Sediment Transport

AErosion is |like an fAAppetiteo
A Sediment transport is the movement of sand in the alongshore and cross-shore directions

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

A Seasonally or longer-term, the beach tries to reach an equilibrium based
on tides, waves, storms, and sand supply.

Alf thereb6s enough sand in the |littor al
equilibrium

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

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

Al'f the climate changes, then the amou
change

Alf the sea |l evel rises, then the fapp
beach

A Beach nourishment feeds the appetite, and changes it temporarily

A Jetties and other structures can alter the appetite until a new equilibrium
Is found.

A Storms 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 17 Aeolian (Wind) Transport

A Wind driven sand transport is
responsible for dune building

A Potential reservoir of sand
A Critical velocity U, is 15.5 mph

A Sand must be dry

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

A Dgy=0.23mm
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q
ps(1—p)
Where:

v =

3
U
g = mass transport = K[ ]

K — e—El.EE—I—*l.QlD

D = Mean Grain Size (mm)

ps = Density of Sediment (2650 kg/m? for Quartz Sand)
Pg = Density of Air (1.225 kg/m?)

p = Porosity (0.4)



Existing Conditions

Groins/Jetties Beach Erosion and Dune Scarping
Have not been maintained and are not functioning 111"St reet after Mot her 6s Dae

as originally designed
- 84t Street Groin
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Beaches

108t Street, Stone Harbor
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USACE Beach Fills

Al State/Local beachfill in
1998

364,221 cubic yards
98t to 111t
From Hereford Inlet

/6 Federal beach fills from
2002 to 2017

I Initial fill was 2.6 million
CY

AAuthorized periodic
nourishment every 3 years
dependent on funding and
need
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Beach Fill (Sep. 2,611,133 cy)

© Nor'easter (Oct.)

2002
Gkyle (Oct., McClellanville, SC, TS, 85 mph)

2003 © presidents Day Storm (Feb.} O sabel (Sep., Outer Banks, NC, Cat 5, 165 mph)
2004
2005 S Wilma (Oct., Yucantan Peninsula, MX, Cat 4, 144 mph)

(-] .
2006 Florence (Sep., Cat 1, 90 mph)
2007
2008 © Hanna (Sep., Myrtle Beach, 5C, Cat 1, 85 mph)
2009 O Nor'easter Ida (Nov.) Beach Fill (Mov. 318,362 cy)
2010 S Earl {Aug., Nova Scotia, CA, Cat 4, 145 mph)
2011 Beach Fill {(Mar. 580,000 cy Response to Mor'easter Ida) Olrene (Aug., Outer Banks, NC, Cat 3, 120 mp
2012 © sandy (Oct., Atlantic City, NJ, Cat 3, 110 mph)
2013 © Nor'easter (March) Beach Fill (Jul. 674,224 cy Response to Sandy)
2014

2015

O Joaquin (Oct., Cat4, 155 mph)

2016

Osnowszilla (Jan.)

2017

S Nor'easter (Jan.}
SNor'easter (Mar.)

Beach Fill (Mar. 394,000 cy)  Beach Fill [May 320,000 cy Response to Nor'easters)

O Jose (Sep., Cat 3, 155 mph)

2018

OMNor'easter (Mar.)
P Nor'easter (Nov.)

2019

2020

© Fay (Jul., Atlantic City, NJ, TS, 60 mph) © Isaias (Aug., Ocean Isle Beach, NC, Cat 1, 85 mph)

@ Zeta (Oct., Cocodrie, LA, Cat 3, 115 mph)

2021

@Elsa (Jul., Taylor County,FL, Cat 1, 85 mph) ©da (Port Fourchon, LA, Cat 4, 172 mph)

2022

S Mothers Day Storm (May)




A - November 2021 with Federal beachfill project

7 /

ace Marina
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Groins/Jetties In Stone Harbor

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

A 84th St., 92nd St. and 98t St. Groins: 300 feet timber with 120 feet of stone end
NJ Dept. of Conservation and Economic Development, Project 302, 1950

A 106t St. Groin: 310 feet timber with 120 feet of stone end

A 111t St. Groin: 230 feet timber with 120 feet of stone end

NJ Board of Commerce and Navigation, 1943, rebuilt under Project 302, and
againin 1970

A 114t St. Groin: ~ 500 feet stone

NJ Dept. of Conservation and Economic Development, Project 81.01:420-451-
855, 1967

A 1227 St. and 127t St. Groins: 440 feet stone

Mott MacDonald



Example Jetty
A 106t St. Groin: 230 feet timber with 120 feet of

stone end
A Designed for a lower sea level
AAll jetties were considered part of t

design in 1997
A This means that the nourishment volumes were

determined based on these groins functioning
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