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Background

Overview

Coastal Tasks Scope of Work:

Bring existing design concept to 100% final design for construction:

o Utilize preferred concept from previous design assessments and confirm finalized breakwater layout based on new site 

data/conditions (new site bathymetric and geotechnical survey data, new dredged channel)

o Previous design assessments were preliminary – conduct updated coastal analysis to verify design parameters

o Adjust the final design pending the updated coastal analysis and develop final design report

o Conduct a No-Rise Study to understand the design’s impacts to the flood zone, summarize findings in memo 

o Support with 100% design drawings, technical specifications, bid sheet2

Project Location:

• Borough of West Wildwood, NJ

• Construction on eastern side of the marsh barrier at the end of 

26th Street 

Project Purpose:

• Improve protection during daily conditions from wave impact to 

existing marsh and West Wildwood waterfront by 

implementing a nature-based shoreline protection design

o Design concept includes detached segmented breakwaters 

and marsh restoration (sediment fill and plantings)

o MM to review and update the prior design with current and 

more recent data

Image depicts the preferred breakwater template option 

from previous design phase. Layout to be finalized with 

updated coastal analysis.
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Background

2022 Conceptual Design Plan-View

3

Developed by MM in 2022 after review of previous studies, existing guidelines, HEC-RAS modelling, and coordination 

with West Wildwood

Note for West Wildwood: Dredged channel not shown, 

breakwater alignment will need to be updated in 

proximity of dredged channel
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Background

2022 Conceptual Design Cross-Section
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Typ. Breakwater cross-section with no sediment fill.

Typ. Breakwater cross-section with sediment fill in tombolo formation & 

marsh restoration.

• Breakwaters B3-B6 will be connected to the 26th 

Street Marsh Barrier with sediment fill mimicking 

a tombolo formation

• Tombolo formation will be planted with marsh 

grass to restore and stabilize the barrier’s 

coastline

• Breakwaters B1 & B2 will be constructed without 

sediment fill

−Note: B1 & B2 alignment will need to be 

modified due to conflicting location of the 

recently dredged channel
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Basis of Assessment 

Breakwater Templates from Previous Assessments Compared to New Channel Template

Two Breakwater Layout Options were previously developed and reviewed with West Wildwood. 

Option 2 was identified by West Wildwood as the preferred option at that time (Nov. 2022).

However, the terminal breakwaters in both Options are now in conflict with the new channel template (spacing 

does not meet the >50-ft CZM guidance).

Dredge plans provided by the West Wildwood Clerk’s office

5 Option 1 Option 2

Maintained Channel Dredge 

Template & 50 ft Buffer

Maintained Channel Dredge 

Template & 50 ft Buffer
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Basis of Assessment

Assumptions for the Final Design

Design Concept

• Final Design will be based on the existing design concept previous established and agreed upon with West 

Wildwood. The existing design concept had evolved from previous assessments:

o Conceptual Design from Stevens Institute of Technology (2016)

o 30% Design from CH2M (2017) 

o Design Review from Mott MacDonald (2022)

• Final design will include an updated coastal analysis that will verify the previously used design criteria and design 

parameters from the CH2M 2017 study and wave modeling. 

Updated Site Data and Conditions

• The design will be evaluated and finalized against new site data including:

o Bathymetric survey data

o Geotechnical survey data

• Breakwaters B1 and B2 alignments will be reevaluated and modified due to the new presence of a recently dredged 

navigation channel. 

• Breakwaters B3 and B4 will be connected to provide coverage of the washed-out area of the marsh barrier. 

• Breakwater B6 will be adjusted to align with the 1970’s Wetland Line to allow restoration of the marsh barrier to pre-

existing conditions.

• Bouss-2D Wave Model will be used to assess breakwater B1 effectiveness of attenuating waves with respect to the area 

of concern identified by the client at the corner of Bay Ave.

6
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Breakwater Geometry 

Updated Coastal Analysis Summary
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Parameter Stevens (2016) CH2M (2017) MM (2025)

Design Life (yr) - 15 50

Design Storm (yr) 25 50 25

Sea Level Rise (ft) 0.18 inches/yr 0.54 (NOAA Int. High Scenario) 1.56 (NOAA Int. Low Scenario)

Operational Hs (ft) 1.5 1.5 1.5

Operational Tp (s) 3 3 3

Design Storm Hs (ft) 3 2.2 3.35

Design Storm Tp (s) 5 2.5 3.91

Crest El. (ft NAVD88) MSL + 1 +3.20 +4.50

Armor Stone D50 (ft) 1.7 - 1.2-1.8

Armor Stone W50 (lbs) - 800 (400-1200) 400-1200
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Purpose: Observe WSE changes with an adjusted 

breakwater layout using a Bouss-2D wave model 

and propose a solution for the north end terminal 

breakwater 

Model Runs

• Existing Conditions: No breakwater present

• BW Layout 1: Proposed terminal 

breakwater CL of 205 ft

• BW Layout 2: Proposed terminal 

breakwater CL of 255 ft

• BW Layout 3: Proposed terminal 

breakwater CL of 305 ft

• BW Layout 4: Proposed terminal 

breakwater CL of 355 ft

Methodology

• Wave diffraction/refraction around 

breakwaters were visually observed using 

the results animation

• Changes in WSE were analyzed graphically 

using Probes in representative locations

Probe #1

Probe #2

Probe #3

Probe #4

Probe #5

Probe #6

Probe #7

Probe #8

Probe #9

Probe #10

Breakwater Layout

Wave Model Overview
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% Reduction in Total WSE (Includes Wave Height)

Layout 1 Layout 2 Layout 3 Layout 4

Probe #1 -38% -43% -54% -58%

Probe #2 -190% -294% -409% -445%

Breakwater Layout 

Wave Model Results Summary

Layout 3 (CL 305 ft) or Layout 4 (CL 355) 

recommended depending on client’s 

preference

• Layout 4 offers slightly more protection

• Layout 4 will cost approx. $80k more for 

materials and installation

Probe #1

Probe #2
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Existing Conditions
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Break Water Layout 1 (Terminal CL 205 ft)
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Break Water Layout 2 (Terminal CL 255 ft)
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Break Water Layout 3 (Terminal CL 305 ft)
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Break Water Layout 4 (Terminal CL 355 ft)
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Sediment Fill

Overview

Tombolo Formation

• Sediment fill to minimize encroachment on existing vegetation and restore to 1970’s Wetland Line

• Design vegetation line approximated from aerial imagery and to be confirmed in field by contractor

• Fill template is to slope up from the existing vegetation line to an adjusted MSL at a stable 1:10 slope and connect to the 

breakwater along the 1970’s Wetland Line

• Adjusted MSL accounts for the Sea Level Rise expected over the 50-yr design life (El. +1.1 ft NAVD88)

• Plantings to accompany tombolo formation fill

Breakwater Gaps

• Sediment fill to minimize encroachment on existing vegetation and restore to 1970’s Wetland Line

• Design vegetation line approximated from aerial imagery and to be confirmed in field by contractor

• Fill template to extend from the existing vegetation line and slope down at a stable 1:10 slope to existing grade along the 

1970’s Wetland Line

• Elevations shall be consistent to existing vegetation elevations and remain lower than the tombolo formation

• Fill shall help stabilize the tombolo formations and no planting shall be included in the breakwater gap fills
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Sediment Fill

Additional Fill Areas

Two areas have been identified to receive additional fill and restore to preexisting conditions to mitigate further 

effects from storm events. The additional fill shall tie into the respective tombolo formation and breakwater gap 

design fill. 
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Proposed Final Design

Plan View (Layout 4)
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Proposed Final Design

Typ. Cross Sections
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