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In 2017, Monmouth County, in cooperation with Naval Weapons Station 
Earle, published the NWS Earle Joint Land Use Study which aimed to 
encourage compatible land use surrounding the military base and improve 
resiliency to impacts from future storms and sea level rise (SLR) on the base 
and in nearby civilian communities. In 2019, Monmouth County published 
a follow-up report known as the Raritan/Sandy Hook Bay Coastal Resilience 
Planning Study (2019 Bayshore Study) which identified 11 potential sites for 
coastal resilience projects in the region. The Bayshore Coastal Resilience 
Design Study advances the goals of the 2019 Bayshore Study.  
 
In 2020, Monmouth County selected two sites for further conceptual design: Whale Creek in Aberdeen Township and Flat Creek in 
Union Beach Borough. In 2021, Princeton Hydro, LLC, Michael Baker International, and GreenVest, LLC embarked on an effort to 
develop conceptual coastal resilience designs that address current and future coastal hazards of flooding, storm surge, and SLR.  
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The goal of this project was to further 
refine two marsh restoration designs 

to make public lands in the vicinity of 
Naval Weapons Station Earle more 

resilient to current and future coastal 
hazards 

New Jersey’s coastal wetlands provide important environmental and socioeconomic benefits, 
such as buffering against floodwaters by absorbing storm surge, protecting coastlines, reducing 
the severity of erosion and infrastructure damage, improving water quality, providing habitat for 
wildlife, supporting commercial fisheries, and offering recreational opportunities to the public. 

Figure 1. Whale Creek aerial overview map. Figure 2. Flat Creek aerial overview map. 

https://www.co.monmouth.nj.us/documents/24/NWS%20EARLE%20FINAL%20JLUS%20with%20Appendices.pdf
https://www.co.monmouth.nj.us/documents/24/JLUS_Bayshore_Coastal_Resilience_Plan.pdf
https://www.co.monmouth.nj.us/documents/24/JLUS_Bayshore_Coastal_Resilience_Plan.pdf
https://www.co.monmouth.nj.us/documents/24/Bayshore_Coastal_Resilience_Report_20220926_red.pdf
https://www.co.monmouth.nj.us/documents/24/Bayshore_Coastal_Resilience_Report_20220926_red.pdf
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To characterize existing site conditions, the study team conducted site-walks and a desktop 
analysis (using GIS data) to examine local hydrology, topography, ecological communities, 
land use/land cover, FEMA floodplains, and threatened and endangered species.  
 
Successful restoration of marsh ecosystems requires an understanding of depth, timing, and 
duration of inundation created by the diurnal tide. The team installed hydrologic monitoring wells 
to obtain a comprehensive overview of tidal fluctuations and potential flow constrictions within 
each site; calculated tidal datums for both sites; and observed a flow constriction at culverts 
passing under Lakeshore Dr. at the Whale Creek site. Hydrodynamic modeling was performed 
to understand how the sites respond during storm and sunny day events under various sea level 
rise scenarios; specifically, the potential for hydraulic constriction at the Ocean Blvd. Bridge over 
Whale Creek and the Union Ave. Bridge over Flat Creek. 
 
Tidal inundation frequency and duration are the primary determinants of tidal marsh zonation 
(low marsh and high marsh) and associated plant communities. The team collected biological 

benchmarks to define the relationship between ground elevations and observed marsh vegetation zones. These benchmarks inform 
optimal elevation ranges for the establishment of tidal marsh plant communities. The study areas’ plant community zonation largely 
followed the prototypical elevation gradient and species assemblage of other New Jersey coastal ecosystems. Low marsh was 
most abundant below the mean hiah water level (MHW). High marsh was most abundant between the MHW level and slightly 
above the mean higher high water (MHHW)level. The marsh border (maritime scrub-shrub) occurred up-gradient of the high marsh 
zone. Invasive common reed, Phragmites australis, was present at elevation ranges overlapping the high marsh zones.  
 
Constraints at the sites included existing adjacent parks and residential areas that tightly border the marshes which limit the 
opportunities to restore areas and allow for marsh migration in the face of climate change. At a meeting in May 2022, the Technical 
Advisory Committee (TAC) highlighted other potential challenges including stormwater drainage and impacts from existing or 
proposed USACE projects (e.g., a tide gate and pump station at the mouth of Flat Creek). 
 
Despite a generally healthy condition and some site constraints, there are several opportunities to improve these marshes. The suite 
of potential restoration strategies includes removal of invasive species, planting of native species, enhancing hydrology, and 
fostering marsh migration. 

Conceptual maps showing the locations for the 
proposed restoration actions at Whale Creek and Flat 

Creek are included on the following pages. 

The complete report includes a relative cost assessment for the proposed restoration activities, as well as a list of local, state, and 
federal permits expected to be necessary to implement the designs. Additional data is necessary to advance the conceptual 
designs to bid-ready engineering plans and, as resources become more available and new information becomes known, 
approaches may need to be adapted to better ensure the long-term survival and resilience of Whale Creek and Flat Creek. The 
Bayshore Coastal Design Resilience Study offers a manageable starting point to guide and inform future projects.  

 
The complete report is available on the Monmouth County Division of Planning website at VisitMonmouth.com 

This study was prepared under contract with Monmouth County, New Jersey, 
with financial support from the Office of Local Defense Community Cooperation 
(OLDCC, formerly the Office of Economic Adjustment), Department of Defense. 

At Whale Creek, opportunities include: 
 Removing invasive common reed, Phragmites 

australis; 
 Planting native tidal, scrub shrub, maritime, and 

freshwater wetland species where appropriate 
(including in some underused areas of 
Memorial Park); 

 Replacing undersized culverts along Lakeshore 
Drive; and 

 Investigating the potential for hydraulic 
constriction under projected sea level rise at 
the bridge across the inlet of Whale Creek. 

At Flat Creek, opportunities include: 
 Removing invasive common reed, Phragmites 

australis;  
 Removing fill piles and regrading to establish gentle 

slopes for planting native vegetation where 
appropriate (i.e., along Scholer Park); and 

 Investigating the potential for hydraulic constriction 
at the bridge at the mouth of Flat Creek.  
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Establish Maritime Scrub-Shrub Community
• Plant native maritime scrub-shrub species.

Address Hydraulic Constriction
• Replace undersized culvert pipes.

Address Hydraulic Constriction
• Replace undersized culvert pipe.

Study Hydraulic Constriction
• Further investigate potential hydraulic

 constriction under projected sea level rise
 conditions.

Restore Native Tidal Marsh Community
• Remove Phragmites australis.
• Plant native tidal marsh species.

Establish Freshwater Wetland Community
• Remove maintained lawn.
• Plant native freshwater wetland species.

Enhance Tidal Scrub-Shrub Wetland Community
• Remove Phragmites australis.
• Plant native tidal scrub-shrub wetland species.

Enhance Maritime Scrub-Shrub Community
• Remove Phragmites australis.
• Plant native maritime scrub-shrub species.
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NOTES:
1. Concept design and site boundaries are approximate.
2. 2020 orthoimagery and roads obtained from the NJ Geographic
Information Network (NJGIN) Open Data portal: https://njgin.nj.gov/

Map Projection: NAD 1983 2011 StatePlane New Jersey FIPS 2900 Ft US
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Address Hydraulic Constriction

Site Boundary

Restore Native Tidal Marsh Community 

Establish Freshwater Wetland Community 

Establish Maritime Scrub-Shrub Community 

Enhance Tidal Scrub-Shrub Wetland Community 

Enhance Maritime Scrub-Shrub Community

WHALE CREEK
CONCEPTUAL DESIGN

BAYSHORE COASTAL RESILIENCE DESIGN STUDY
ABERDEEN TOWNSHIP

MONMOUTH COUNTY, NEW JERSEY
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Study Hydraulic Constriction
• Further investigate potential hydraulic
   constriction under projected sea level
   rise conditions.
• Impacts associated with the proposed
   pump station and sluice gate by the
   U.S. Army Corps of Engineers should be
   evaluated.

!

Restore Native Tidal Marsh Community
• Remove Phragmites australis.
• Plant native tidal marsh species.

!

Establish Native Plant Communities
• Remove Phragmites australis and
   root mat.
• Recontour grades to establish a
   gentle slope.
• Place one foot of sandy substrate.
• Plant native maritime scrub-shrub
   and tidal marsh species.
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NOTES:
1. Concept design and site boundaries are approximate.
2. Pump station and sluice gate proposed by the United States Army Corps of
Engineers, "Hurricane Sandy Limited Reevaluation Report", June 2017.
3. Roads obtained from the NJ Geographic Information Network (NJGIN) Open
Data portal: https://njgin.nj.gov/
4. 2022 aerial imagery obtained from Nearmap.
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FLAT CREEK
CONCEPTUAL DESIGN

BAYSHORE COASTAL RESILIENCE DESIGN STUDY
UNION BEACH BOROUGH

MONMOUTH COUNTY, NEW JERSEY




