
FINAL ENVIRONMENTAL ASSESSMENT 

FOR THE GANDY’S BEACH/MONEY 

ISLAND LIVING SHORELINE PROJECT 
 

 

 

 
 

 

 

 

 

Prepared By: 

 

Katie Conrad 

United States Fish and Wildlife Service 

New Jersey Field Office 

927 N. Main Street, Building D 

Pleasantville, New Jersey 08232 

 

 



GANDY’S BEACH/MONEY ISLAND LIVING SHORELINE PROJECT 

1 
 

The Draft Environmental Assessment (EA) was available for public review and comment for 30 

days on Downe Township’s website (http://www.downetwpnj.org/) starting on July 22, 2015. No 

comments were received and the Draft EA has been published as the Final EA by the U.S. Fish 

and Wildlife Service (Service). Therefore, an Environmental Impact Statement (EIS) will not be 

prepared and a Finding of No Significant Impact (FONSI) has been issued by the Service. See 

Section 9 of this EA.  

 

1. INTRODUCTION 

 

The Nature Conservancy’s (TNC) Gandy’s Beach Preserve (Preserve) includes 2,700 acres of 

tidal and non-tidal wetlands, upland forests, and old agricultural fields in Downe and Lawrence 

Townships, Cumberland County, New Jersey (Appendix A-1, A-2, A-3, and A-4). 

Approximately one mile of the Preserve consists of Delaware Bay shoreline that is important 

habitat for spawning horseshoe crabs (Limulus polyphemus) and foraging migratory shorebirds, 

such as the red knot (Calidris canutus rufa).  

 

Federal funding for a Resiliency Project from the Disaster Relief Appropriations Act of 2013 

(Public Law 113-2) was awarded by the Service to TNC to construct 3,000 linear feet of living 

shoreline. The purpose of the living shoreline is to stabilize shoreline habitats used by red knots 

and horseshoe crabs; buffer local infrastructure and residences from further erosion; and increase 

oyster reefs to benefit ecologically and economically important fish and crab species. The living 

shoreline will consist of nearshore oyster reef breakwaters and coir biologs. Other partners 

include the Partnership for the Delaware Estuary (PDE) and Rutgers University’s Haskin 

Shellfish Research Laboratory (HSRL).  

 

This EA has been prepared in accordance with the National Environmental Policy Act (NEPA) 

of 1969 (83 Stat. 852; 42 U.S.C. 4321 et seq.). The purpose of this EA is to analyze the potential 

environmental impacts of the Gandy’s Beach/Money Island Living Shoreline Project (preferred 

action), alternatives, and potential cumulative effects from past and proposed projects.  

 

2. PURPOSE AND NEED 

 

2.1   Proposed Project 

 

Shoreline erosion and degradation of beaches and tidal marsh habitats is of primary concern 

to TNC and our partners across New Jersey. The latest report summarizing the status and 

trends of wetlands in the United States by the Service estimates that coastal watersheds lost 

80,000 acres of wetlands annually from 2004 to 2009 (Dahl 2011). In addition, the loss and 

degradation of beaches adversely impacts the horseshoe crab and migratory shorebird habitat 

in the Delaware Bayshore. In the wake of Superstorm Sandy, it is critical that we protect and 

restore our coastal habitats to ensure they are able to continue to function as natural buffers 

and habitat for wildlife.  

 

Field observations and historic aerial images at the Preserve indicate that significant 

shoreline erosion has reduced the acreage of beaches and tidal marshes, and degraded the 

habitats that still remain (Appendix A-5). TNC has estimated shoreline retreat on the natural 
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shoreline at the Preserve to be about 500 feet between 1930 and 2007. The living shorelines 

will help stabilize approximately 3,000 linear feet of beach and tidal marsh shorelines.  

 

The goal of the Gandy’s Beach/Money Island Living Shoreline Project (the preferred action) 

is to enhance the resiliency of tidal marsh, beach, and oyster reef habitats to the impacts of 

sea level rise and more frequent and intense storms. This project will protect and restore 

habitats to provide a full suite of ecosystem services to the wildlife and human communities 

within the project area. A combination of living shoreline and habitat restoration techniques, 

when applied together, may reduce the impacts of sea level rise and storms as habitat 

condition and function are restored. 

 

More specifically the goals of this project include: 

 

1) Attenuate wave energy to reduce the rate of shoreline retreat along the Preserve’s natural 

shoreline to enhance the habitat value of the shoreline for target species such as fish and 

crabs, horseshoe crabs, and migratory shorebirds.  

2) Increase three-dimensional oyster habitat nearshore of the Preserve to provide unique 

habitat for ecologically and economically important fish and crab species. 

3) Serve as a demonstration project for the use of various living shoreline techniques in 

enhancing the resiliency of coastal habitats, specifically tidal marshes, beaches, and 

oyster reefs to the impacts of sea level rise and coastal storms. 

4) Enhance beach and tidal marsh habitats at strategic locations to help buffer infrastructure 

and residences in the towns of Money Island and Gandy’s Beach in Downe Township. 

 

To accomplish these goals, the project will apply multiple living shoreline techniques within 

the project areas and within a gradient of wave energy environments. The techniques 

employed by the project include nearshore oyster breakwaters constructed of shell bags and 

oyster castles that recruit oysters, and coir biolog installations along the existing salt marsh 

edge to stabilize the marsh. The effects of these different breakwaters on wave energy 

attenuation, coastal habitat composition, fish usage, and oyster recruitment will be monitored 

before and after the project.  

 

The objectives of Service-funded Hurricane Sandy Resiliency projects are to provide 

technical and financial assistance to identify, protect, conserve, manage, enhance, or restore 

habitat and infrastructure on both public and private lands that have been negatively 

impacted by Hurricane Sandy. This project will enhance shoreline and intertidal habitats, 

while buffering surrounding communities from storm impacts.  

 

2.2  Other Projects 

 

Other projects have taken place or are being proposed within and in the proximity of the 

project area. Last year, a living shoreline project was installed by PDE within the Preserve. 

The U.S. Army Corp of Engineers (USACE), Downe Township, and the American Littoral 

Society (ALS) have all proposed projects consisting of beach restoration and other shoreline 

improvements that may occur in the near future. The New Jersey Department of 

Environmental Protection (NJDEP) has been leading an effort to coordinate these projects. 
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NJDEP has collected information on all of the projects occurring along Downe Township’s 

shoreline, such as project location, areas of impact, goals, scope, lead contacts, and project 

schedule. They hosted a meeting with all involved on August 4, 2015 and released this 

information to all stakeholders. Bi-monthly calls will be scheduled to coordinate these 

projects.  

 

In 2014, PDE installed two small living shoreline projects within the Preserve in Money 

Island. The living shoreline projects utilized coir logs, ribbed mussel augmentation, and 

Spartina alterniflora plantings to buffer eroded tidal marsh edges within the Preserve and 

adjacent to the road leading to the town of Money Island. The projects have been successful 

in reducing the vulnerability of the roads to additional erosion. These projects will not 

negatively impact the preferred action’s proposed living shoreline at Nantuxent Creek. The 

projects will most likely be complementary in reducing the vulnerability of Bayview Road to 

erosion. 

 

The USACE has initiated a feasibility study to reduce flooding due to major storm events 

along the shoreline of the community of Gandy’s Beach, east of the Preserve. The USACE 

has produced a Federal Interest Determination Report outlining a plan to construct a sand 

berm but this project may not be acceptable to regulatory agencies due to environmental 

impacts. The study will conclude in 2016 and will consist of an EA for the selected 

alternative, a Project Management Plan for the design and implementation phase of the 

project, and other supporting plans to complete the Feasibility Report. The project is 

expected to begin within five years and may overlap with the preferred action along the 

westernmost end of the Gandy’s Beach seawall. It is also possible that beach renourishment 

activities may extend further west along the Preserve. More information about this project is 

available on USACE’s website: http://www.nap.usace.army.mil/Missions/CivilWorks/ 

DowneTownshipFloodRiskManagement.aspx.  

 

Downe Township has been funded by a National Fish and Wildlife Foundation (NFWF) 

Hurricane Sandy Coastal Resiliency Grant to develop designs for a shoreline stabilization 

project in front of the community of Gandy’s Beach. The current conceptual scope of the 

project is to renourish the beach, construct jetties or breakwaters to keep the sand in place, 

build a water and sewage treatment facility, repair bulkheads, create a fishing area and boat 

access, and build a parking area and public restrooms. This project has not been assessed for 

environmental impacts. Downe Township’s Gandy’s Beach Project may overlap with the 

preferred action within the Preserve along the westernmost end of the seawall.  

 

Downe Township is also proposing a shoreline stabilization project in the community of 

Money Island, which is not part of the NFWF project, and will contain the same project 

components as the Gandy’s Beach project. The bulkhead portion of Money Island Project has 

been planned since 2009 and is funded by a grant from the New Jersey Department of 

Community Affairs. The new bulkhead will replace the existing bulkhead, which is in 

disrepair, and extend it northward. This portion of the project would likely occur within the 

next few years. Another component of Downe Township’s Money Island project is to 

construct a water and sewage treatment facility for the entire community. Downe Township’s 

Money Island project areas will not overlap with the preferred action.  
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TNC and the Service met with Downe Township regarding the coordination of their projects 

on June 30, 2015. More information about Downe Township’s proposed projects is available 

on the township’s website: http://www.downetwpnj.org/.   

 

ALS has also received a NFWF Hurricane Sandy Coastal Resiliency Grant to do a beach 

restoration project along the Preserve’s shoreline. The project would add sand to the beach, 

which would push the low tide line seaward. TNC and project partners have been 

communicating with ALS regarding the coordination of these projects. If constructed, the 

beach restoration project will not affect the construction of the first phase of the project 

during 2015. ALS, TNC, and the Service have met to coordinate their projects on October 

31, 2014 and March 23, 2015. The earliest this project will take place is in the fall of 2015. 

The Service has participated in weekly calls with ALS as a partner to their NFWF-funded 

beach restoration projects since September 2014. If the beach restoration project occurs 

during the winter of 2015-2016 and affects breakwater placement, modified plans will be 

submitted to permitting agencies for review. More information about ALS’s projects is 

available on their website: http://www.restorenjbayshore.org/. 

 

3. ALTERNATIVES 

 

3.1  Alternate 1- No Action Alternative 

 

As a result of the No Action Alternative, the Service grant would not be used for the 

construction of this project. The No Action Alternative would potentially prevent project 

partners from carrying out the preferred action. This would effectively result in continued 

erosion of the shoreline and adjacent properties. This action does not fulfill the purpose and 

need of the project.  

  

 3.2  Alternate 2- Preferred Action 

 

The preferred action is to construct approximately 3,000 linear feet of living shoreline along 

the Preserve’s shoreline in order to stabilize shoreline habitats used by red knots and 

horseshoe crabs; buffer local infrastructure and residences from further erosion; and increase 

oyster reefs to benefit ecologically and economically important fish and crab species. The 

living shoreline will be comprised of nearshore oyster breakwaters constructed of shell bags 

and oyster castles that recruit oysters, and coir biolog installations along the existing salt 

marsh edge. 

 

Summary of Actions: 

 

This site is split into two main project areas (Appendix B). The first project area is located 

along the shoreline of the Preserve between the communities of Money Island and Gandy’s 

Beach and will be referred to as the Preserve project area. It is divided into five sites called 

detail plans 1-5. The second project area is located along the southern bank of Nantuxent 

Creek, upriver of the Money Island Marina, and will be referred to as the Nantuxent Creek 

site. 
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This project will be constructed in two phases. The first phase of construction will begin 

September 2015 and will continue to the end of October 2015. The second phase of the 

project will occur from April 1 to 15, 2016 and from June 15 to November 8, 2016. No 

construction will occur during the red knot spring migration season from April 15 to June 15. 

All project components that are part of the first phase and are not completed by the end of 

October 2015 will be completed during the second phase of the project. All construction 

activities will end by November 8, 2016. Depending on the results of monitoring the first 

phase of the project, the materials used for the second phase may change from oyster castle 

and/or shell bag to all oyster castles or all shell bags.  

 

Materials will be delivered in pallets by truck either to the Money Island Marina (192 

Bayview Road, Newport, New Jersey), Jimmy Allen’s property (202 High St. Leesburg, New 

Jersey), Boat World Marina (69 River Road, Leesburg, New Jersey), or an approved 

equivalent. If the materials will be used at the Nantuxent Creek site, they will be delivered 

and stored in the Money Island Marina’s parking lot, which will be used as the staging area 

for this site. If the materials are going to the Preserve project area, the pallets will be 

transferred to a barge with a crane. The materials will be dropped off into the intertidal zone 

as close to each project area’s designated staging areas as possible. Barges will not touch the 

bay floor. One to four deliveries by barge will be required for each of the six sites, which 

include the Nantuxent Creek site and the Preserve’s five detail plan areas. All construction 

will occur in the intertidal zone and along the low tide line. Water quality will not be 

negatively impacted as a result of this project. During construction, turbidity may increase in 

the project area, but will quickly subside after construction is complete. 

 

There will be at least a five-foot gap between each of the breakwaters in order to allow 

marine organisms to move freely through the site and to allow for water currents to freely 

flow. The placement of the breakwaters may vary slightly from the designs by the angle and 

location along the low tide line. In some sites, some of the breakwaters may be angled 

differently than depicted in the designs in order to attenuate waves coming from multiple 

directions or to find level ground. The straight line of breakwaters depicted in the design may 

be staggered along the low tide line in the as built survey, with some breakwaters a few feet 

lower and others a few feet higher than the low tide line.   

 

Gandy’s Beach Preserve Site- The Preserve site has been divided into five detail plan areas 

(Appendix B-1 and Appendix B-2). Detail plans one through three will be constructed during 

phase one and detail plans four and five will be constructed during phase two. The living 

shoreline will be constructed from oyster castle pods, shell bag breakwaters, and coir biologs. 

The seaward breakwaters are located with their seaward toe around the mean low water line. 

This provides the maximum wave protection under daily wave conditions and water levels 

while minimizing each castle’s footprint.  Detail plan one will use all three types of living 

shoreline and the four other detail plans will use oyster castle pods and shell bag breakwaters. 

The ends of each detail plan area will have a navigation warning aid that meets U.S. Coast 

Guard (USCG) requirements.   
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The oyster castle pod configurations at the Preserve site are: 1) large pods measuring 30 feet 

by 10 feet at the base, tapering to a 4-foot crest width a height of approximately 3 2/3 feet, 

and constructed from 1,307 oyster castles; and 2) small pods measuring 20 feet by 10 feet at 

the base, tapering to a 4-foot crest width at a height of approximately 3 2/3 feet, and 

constructed from 20 oyster castles. The shell bag breakwater configurations are 1) large shell 

bag breakwaters measuring 30 feet by 5 feet at the base, tapering to a 2-foot crest with a 

height of approximately 4 feet, and constructed from 64 shell bags and 120 sand bags; and 2) 

small shell bag breakwaters 30 feet by 3 feet at the base, tapering to a 2-foot crest with a 

height of approximately 2 feet, and constructed from 480 shell bags and 30 sand bags 

(Appendix B-2). 

 

Detail plan five, which is located at the southernmost end of the site at the end of the 

Gandy’s Beach seawall, is included in the design, but it is likely that this portion of the 

project will not be installed during the one and a half year timeframe for this project or will 

not be installed at all due to multiple overlapping projects being proposed by different 

organizations at this location. Projects have been proposed by USACE, Downe Township, 

and ALS. TNC is in communication with these organizations and other stakeholders to 

develop a comprehensive plan for this area.  

 

Nantuxent Creek Site- This project area is privately owned. TNC has a written agreement 

that they are allowed to construct, maintain, and monitor the living shoreline project at this 

site (Appendix C). The design of this project is based on successful projects implemented 

along the Maurice River in New Jersey by PDE and the HSRL. The living shoreline will be 

constructed from oyster castles and coir logs. Specific quantities are listed in Appendix B-1 

and Appendix B-3. The oyster castles will be arranged into different shaped pods: “T,” “V,” 

small, medium, and large pods (Appendix B-3). If permits are received by August, this site 

will be constructed during phase one. If permits are not received until September, this site 

will be constructed during phase two to ensure that there is an adequate spat set during the 

first year of deployment.  

 

Oyster castle pod configurations: 

 

"T" Oyster Castle Pod- As the name implies, this shape resembles a “T” when viewed from 

above. The measurement along the top of the “T” is approximately 4.2 feet at the base and 

approximately 4.2 feet along the stem at the base. The “T” is two blocks high measuring 

approximately 1.2 feet from the ground and built using nine blocks total. 

 

"V" Oyster Castle Pod- The "V" shaped oyster pod is composed of 11 blocks over two layers. 

The base of the pod, as measured from point to point, is approximately 6 feet. When 

measured from the vertex to the point, the pod is approximately 3 feet. The two-layer pod 

measures approximately 1.2 feet high from the ground. 

 

Small Oyster Castle Pod- The small oyster pod is a simple pyramid constructed using five 

blocks total. The base of the pod is a square measuring 2 feet by 2 feet (two blocks by two 

blocks) with a singular block stacked in the center. 
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Medium Oyster Castle Pod- The medium oyster pod has a rectangular footprint measuring 6 

feet long by 3 feet wide. The pod is composed of three layers of concrete blocks, 

approximately 1.5 feet high, stacked in a pyramid tapering to a crest layer of 4 feet long by 1 

foot wide. Prior to the placement of the blocks, a foundation stability mat and crushed stone 

may be placed in the footprint of the pod if substrate conditions are a concern for settlement. 

The top two layers are joined together using a marine grade concrete adhesive to prevent top 

course of blocks from being displaced due to waves or ice. 

 

Large Oyster Pod- The largest oyster pod proposed is a four-layer pyramid with a rectangular 

footprint measuring 20 feet long by 4 feet wide. The pod is approximately 2 feet high and 

tapers to a crest 17 feet long by 1 foot wide. Similar to the medium pod, the large pod may 

require the installation of a foundation stability mat and crushed stone prior to block 

placement should substrate conditions be of concern for settlement. A marine grade concrete 

adhesive will also be used to join the top two layers of concrete blocks to prevent the top 

course of blocks from being displaced due to waves or ice. 

 

Feature Descriptions 

 

Oyster Castle Pods- Oyster castles are prefabricated concrete blocks specifically designed to 

attract and foster oyster settlement and are manufactured by Allied Concrete Company in 

Charlottesville, Virginia. Each oyster castle is 1 foot by 1 foot, 8 inches high, and 2 to 3 

inches thick (Appendix B-2). The castles are hollow on the inside with a notch cut into each 

side to allow the blocks to lock together. The oyster castles shall be installed in accordance 

with manufacturer’s recommendations and stacked to achieve maximum interlocking. The 

top two courses of the oyster castle pods will be adhered together with Sikadur 33 high-

strength, rapid curing epoxy paste, as manufactured by Sika Corporation, or an approved 

equal. The top tiers of the Preserve’s oyster castle pods will only be one unit thick, 

containing only perimeter blocks and no interior blocks, in order to minimize the number of 

castles and epoxy required to glue them together. If soft sediments are encountered, the 

medium and large oyster castle pods will be placed on top of .75 to 3 inches of clean crushed 

stone bedding layer and a Grid Composite System (GCS) from Maccaferri, Inc. or approved 

equivalent. 

 

Shell Bag Breakwaters- The shell bag breakwaters may be comprised of entirely of shell bags 

or will have a sand bag core with shell bags on the exterior (Appendix B-2). Sand bags shall 

be made from woven polypropylene, polyethylene, or polyamide fabric. All sand bag fill 

material shall be non-cohesive permeable material free from clay and deleterious material.  

 

Each shell bag will be comprised of cured oyster shell, clam shell, or whelk shell in a 6-inch 

diameter and 12-inch long shell bag with a 0.75-inch by 0.62-inch hole size. The shell bags 

may be assembled into shell tubes, 1 foot by 1 foot by 3 feet for small shell bag breakwaters 

(12 shell bags) and 1 foot by 1 foot by 4 feet for large shell bag breakwaters (16 shell bags). 

The shell tube bags will be comprised of knotted #96 three-strand twisted twine, four-inch by 

four-inch knotted nylon mesh netting. Each end of the shell tube bag will be secured with 

#96 three-strand twisted twine.  
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Ground anchors will be used to strap the shell bags or shell bag tubes in place over the sand 

bags, approximately every 3 to 4 feet on each side of the breakwater. The ground anchors 

shall be hot dipped four-foot galvanized steel earth screw anchors with a 6-inch diameter 

blade (helix). Ground anchors shall be installed in accordance with the manufacturer’s 

recommendations to a minimum capacity as indicated in the contract drawings. Tie cables 

shall be 0.25-inch galvanized wire with hot dipped galvanized connecting hardware.  

 

Coir Biologs- Coir logs shall consist of machine fabricated cylinders consisting of 100% 

coconut fiber encased in a high tensile machine spin bristle coconut fiber twine weighing 

more than 7 pounds per cubic foot and will be at least 10 feet long with a diameter of at least 

16 inches (Appendix B-2 and Appendix B-3). All components of the log shall be 100% 

biodegradable. Adjacent logs shall be placed end to end with no gap between. A minimum of 

ten stakes shall be installed per log. Stakes shall be 2-inch by 2-inch oak, 4 feet minimum in 

length with at least 3 feet of embedment.  

 

Coir logs will be arranged into cusps two logs long and two logs high. Coir logs will be 

installed in two stages, one for each tier. The first tier will raise the elevation from 

approximately -1.6 feet to -0.3 feet (NAD 83). Shell bags will be placed waterward of the 

coir fiber logs to protect the logs from being moved by boat wakes and waves. A few months 

later, the second tier will be installed after sediment has accumulated behind the first tier, 

raising the elevation from -0.3 feet to +1.0 feet (NAD 83). If the coir log compartments 

behind the tiers do not naturally fill with sediment, clean sediment with organic content 

suitable for vegetation growth will be used to fill it in. If the coir logs are first installed 

during phase one, the first tier will be installed in August 2015 and the second tier will be 

installed in March 2016. If the coir logs are first installed in phase two, the first tier will be 

installed in March 2016 and the second tier in June 2016. Vegetation salvaged from the site 

or plugs may be planted within the compartments to stabilize the sediment. Possible plant 

species include Spartina alterniflora, Spartina patens, and Distichlis spicata.  

 

Construction Methods 

 

Site Access- Materials will be delivered to the Nantuxent Creek site by truck. The Preserve’s 

design plan areas will be accessed by barge. Materials will be delivered in pallets by truck to 

a marina (previously identified) where they will be loaded onto a barge with a crane. The 

pallets will be transferred to a barge with a crane. The materials will be dropped off into the 

intertidal zone as close to each project area’s designated staging areas as possible. Barges 

will not touch the ocean floor and will spend approximately 1 hour traveling to the site and 

dropping off materials per load. Barges will not exceed 6 mph. One to four deliveries by 

barge will be required for each design plan.  

 

Staging Areas- The primary staging area for Nantuxent Creek will be located in the Money 

Island Marina parking lot at the intersection of Bayview Road and Money Island Road. 

Staging areas for the Preserve’s detail plan areas are located along the shoreline (Appendix 

B-2, Page 3 for locations). All equipment and unused materials, besides the oyster castles and 

shell bags delivered by barge, will be stored in the staging area until the next construction 

event.  
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Installation- We estimate that the installation of each project phase will require 1,000 

volunteer days. One volunteer day is equal to one volunteer working at the site for one day. 

Work will be conducted three hours before and three hours after low tide. Since work is 

restricted by the tides, work can only be conducted every other week when the tides are 

favorable. We estimate that each project area (the Nantuxent Creek site and each of the 

Preserve’s detail plans) will require five to ten days of work onsite. Each phase would require 

20 to 30 days of work onsite. Materials will be moved from the staging area to the placement 

location by hand or with the use of wheelbarrows. Wooden boards will be placed on the 

ground to facilitate the use of wheelbarrows.  

 

4.  AFFECTED ENVIRONMENT AND POTENTIAL IMPACTS 

  

 4.1. Physical Resources 

  

 4.1.1    Geology and Soils 

 

The project areas are located in the Coastal Plain region of New Jersey within the 

Maurice, Salem, and Cohansey watersheds on the Delaware Bay. The Nantuxent Creek 

site is located in the Nantuxent Creek subwatershed and the Preserve site is located 

within the Newport Neck watershed. According to New Jersey Geologic Survey 

mapping, the project areas are underlain by the Kirkland-Cohansey aquifer. 

 

According to the National Resource Conservation Service (NRCS), the project areas 

consist of transquaking mucky peat, 0-1 slopes, very frequently flooded, and open water 

(Appendix A-6). Transquaking mucky peat is found in brackish estuarine marshes along 

tidally influenced rivers and creeks. They are formed dominantly in moderately 

decomposed overlying high nitrogen value loamy mineral sediments.  

 

The elevation of the project areas is approximately 3.1 feet below sea level and 4.1 feet 

above sea level (NAVD 88). The project areas are regularly flooded. Wind and wave 

erosion has a significant effect on the area. Major storms have been pushing the beach 

landward, smothering marsh and exposing peat beds to wave erosion. The topography 

throughout the project areas is gently to moderately sloping with some peat cliffs that are 

two to four feet tall along the low tide line and along creek edges.  

   

  4.1.1.1. No Action Alternative 

  

 The No Action Alternative will have no impact on the geology or soils of the area.  

 

 4.1.1.2  Preferred Action 
  

 The preferred action will have no impact on geology and soils. No excavation or use 

of heavy equipment will take place onsite.  
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 The preferred action may assist in reducing erosion of the shoreline and may help 

keep the sand fill proposed by other restoration projects (Downe Township, ALS, and 

USACE) in place. This area used to have a sandy beach, but erosion and major storms 

has exposed peat and pushed the beach landward.  

 

 4.1.2 Air Quality 

 

National Ambient Air Quality Standards (NAAQS) have been established for six 

pollutants: carbon monoxide, lead, nitrogen dioxide, 8-hour ozone, and particulate matter 

(PM-10 and PM-2.5). In Cumberland County, there is one monitoring station in Millville. 

Cumberland County is in the Philadelphia-Wilmington-Trenton, non-attainment area for 

failing to meet the national ambient air quality standard for ozone. In 2003, there was one 

1-hour average NAAQS exceedance and four 8-hour average NAAQS exceedances. In 

2001, Cumberland County reported one percent of days were “unhealthy for sensitive 

populations.”  In 2003, the median Air Quality Index (AQI) and 90
th

 Percentile AQI 

levels were “moderate” and the maximum AQI was classified as “unhealthful.” 

  

 4.1.2.1 No Action Alternative 

  

 The No Action Alternative would have no effect on air quality. 

  

 4.1.2.2 Preferred Action 

 

This project will have limited effect on air quality. Emissions from trucks and barges 

delivering equipment will contribute to emissions. Construction is expected to take 6 

to 8 months working intermittently.  

  

Additional proposed projects will also use barges and trucks to transport sand and 

other materials to the area. The cumulative effect of the preferred action and the 

additional proposed projects is negligible.  

 

 4.1.3 Climate Change 

 

The climate of Downe Township is classified as temperate. Although there are four 

seasons, the influence of the Atlantic Ocean and the Gulf Stream have a moderating 

influence on temperatures and generally limits the wide variation of climatic fluctuation 

that is associated with more interior locations. In Cumberland County, the highest 

recorded temperature of 104 degrees F has occurred in July and August and the lowest 

recorded temperature of -8 degrees F has occurred in January and February.  

Typically, rainfall is uniform throughout the year, with slightly more rainfall in the 

summer. The average annual rainfall of Cumberland County is 44 inches.  

 

4.1.3.1 No Action Alternative 

  

 The No Action Alternative will have no impact on climate.  
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 4.1.3.2  Preferred Action 

 

The preferred action will have no impact on climate.  

 

 4.2.    Water Resources 

   

 4.2.1 Water Quality 

 

All project sites are located in the Maurice, Salem, and Cohansey Watershed 

Management Area. The Nantuxent Creek site is located in the Back/Cedar/Nantuxent 

Creek Watershed and the Preserve sites along the Delaware Bay are located in the 

Dividing Creek Watershed and Delaware Bay Watershed (Cape May Point to Fishing 

Creek). The Back/Cedar/Nantuxent Creek Watershed and the Dividing Creek Watersheds 

are small watersheds (18 and 7.5 square miles, respectively) that consist mostly of tidal 

marshes and drain mostly agricultural and forested lands.  

 

Nantuxent Creek is classified as FW2-NT/SE1. “FW2” is the general surface water 

classification applied to those fresh waters that are not designated as FW1 or Pinelands 

Waters. “NT” indicates that these are non-trout waters and “SE” indicates the general 

surface water classification applied to saline water of estuaries.  

 

The Kirkwood-Cohansey water-table aquifer lies beneath the project area. This system is 

highly permeable due to the dominance of well sorted, medium to coarse grained sand. 

Groundwater in the Kirkwood-Cohansey Aquifer is typically fresh, acidic, highly 

corrosive and low in dissolved solids.  

 

On December 12, 2014, the NJDEP suspended shellfish harvest in a portion of the project 

area that is within the Back/Cedar/Nantuxent Creek watershed (Appendix A-7). Due to 

shoreline erosion, the sewage tanks of some Money Island and Gandy’s Beach 

homeowners are close to or under water during high tide. During the summer of 2014, 

NJDEP conducted a study to intensively sample nearshore water quality for bacterial 

indicators. They found that the fecal coliform levels for all samples were high enough to 

exceed the National Shellfish Sanitation Program classification criteria for “approved” 

shellfish harvest and a percentage of the samples exceeded the acceptable level for 

“special restricted” classification. This shellfish harvest closure will continue until the 

intermittent pollution episode has ceased and the NJDEP has determined that public 

health is not at risk from the consumption of shellfish from these waters. Before this 

closure, these waters were seasonally open from November to April (NJDEP 2014). 

 

According to the NJDEP GIS database, the project site is not listed as a known 

contaminated site (Appendix A-8 and A-9). 

 

 4.2.1.1    No Action Alternative 

 

If no action is taken, the shoreline will continue to erode during storm events which 

would adversely affect localized water quality and allow continued flooding of the 
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properties and roadways of Gandy’s Beach and Money Island. The rate of shoreline 

erosion is two feet per year based on historic maps showing shoreline retreat 

(Appendix A-5).  

 

4.2.1.2    Preferred Action 

 

The Kirkwood-Cohansey aquifer will not be affected by this project. 

 

One of the goals of the preferred action is to increase oyster reefs in the project area; 

which improve water quality by filtering particulate matter, nutrients, toxins, and 

fecal coliform from the water. Oyster filtration also improves water clarity by 

filtering out sediments.  

 

Turbidity may increase during reef placement due to sediment disturbance but will 

quickly subside post-construction. The additional proposed projects will also likely 

increase turbidity temporarily at the site. The cumulative effect of the proposed 

projects and the preferred action on turbidity is negligible.  

 

4.2.2 Floodplains 

 

According to the Flood Insurance Rate Map (FIRM), the Nantuxent Creek site is located 

in Zone VE (elevation 12, NAD 83), which means that it is a coastal flood zone with 

velocity hazard (wave action) and the flood zones are mapped (FIRM 34011C0311E). 

The other project sites along the bay are also classified as Zone VE (elevation 13, NAD 

83) (FIRM 34044C0313E) (Appendix A-10).   

  

4.2.2.1     No Action Alternative 

 

If no action is taken, the shoreline will continue to erode due to major storm events 

and sea level rise, potentially causing flooding of adjacent properties and roadways. 

   

4.2.2.2     Preferred Action 

 

The preferred alternative will reduce erosion in the project areas. The preferred action 

is designed to withstand impacts associated with the marine environment and to 

protect natural resources to the greatest extent possible. 

 

The additional proposed projects may add sand to the project site to help restore it to 

its previous condition. The preferred action will help keep the sand in place. The 

cumulative impact of the additional proposed projects and the preferred action would 

enhance the floodplain.  

  

4.2.3 Wetlands  

 

Freshwater wetlands are regulated by the NJDEP and the USACE. According to the 

Service’s National Wetlands Inventory (NWI) database, the area in which the project will 
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be located is in Estuarine and Marine Wetland and Estuarine and Marine Deepwater 

(Appendix A-11). 

   

  4.2.3.1 No Action Alternative 

   

If no action is taken, wetlands in the project area will continue to erode at the rate of 

two feet per year.   

   

 4.2.3.2      Preferred Action 

 

 No freshwater wetlands will be impacted by the preferred action. However, the 

preferred action will assist in preventing the continued erosion of estuarine wetlands 

and adverse impacts associated with storm events.  

 

 4.3.  Coastal Resources 

 

The project is located within the State of New Jersey Coastal Area Facility Review Act 

(CAFRA) (N.J.S.A. 13:19-1 et seq.) zone. CAFRA regulations are intended to protect coastal 

waters and the land adjacent to them. Coastal resources and special areas in the project area 

include: beaches, dunes, wetlands, and public open space (Appendix A-12).  

 

4.3.1   No Action Alternative 

 

The No Action Alternative will not reduce erosion or protect property within this 

CAFRA zone. The No Action Alternative does not require additional permitting. 

   

  4.3.2   Preferred Action 

 

The Service has received a Federal Consistency Determination for the preferred action 

which addresses CAFRA regulations under the Rules on Coastal Zone Management 

(N.J.A.C. 7:7E). The Federal Consistency Determination was submitted under the 

assumption that the proposed activity complies with New Jersey’s approved Coastal Zone 

Management Program and will be conducted in a manner consistent with the program 

(Appendix D-1). The project is designed to protect the existing coastal resources to the 

greatest extent possible with the resources available. 

  

 4.4.  Biological Resources 

   

  4.4.1 Endangered and Threatened Species and Critical Habitat 

 

Habitats for endangered and threatened animal species are located within the project area. 

The federally listed (threatened)/State-listed (threatened) red knot forages along the 

shoreline of the project area during the spring migration season. The project area is also 

designated as summer habitat for the federally listed (threatened) northern long-eared bat 

(Myotis septentrionalis).  
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Federally-listed marine endangered species that may occur within the vicinity of the 

project area include green sea turtle (Chelonia mydas), hawksbill sea turtle (Eretmochelys 

imbricata), Kemp’s ridley sea turtle (Lepidochelys kempii), leatherback sea turtle 

(Dermochelys coriacea), loggerhead sea turtle (Caretta carreta), Atlantic sturgeon 

(Acipenser oxyrhynchus), and shortnose sturgeon (Acipenser brevirostrum).  

 

State-listed species that may occur within the project area include the erect bindweed 

(Calystegia spithamaea spp.) (endangered), bald eagle (Haliaeetus leucocephalus) 

(endangered), least tern (Sterna antillarum) (endangered), northern harrier (Circus 

cyaneus) (endangered), osprey (Pandion haliaetus) (endangered), and black-crowned 

night heron (Nycticorax nycticorax) (threatened).  

 

A consulting firm, Water’s Edge Environmental, LLC. was contracted to complete a 

baseline vegetation and wildlife survey, which was completed in December 2014. 

Although a species survey was not conducted during the nesting season, both nesting and 

foraging habitat for these wildlife species was evaluated at both project sites. The 

following information for the northern long-eared bat and red knot was taken from the 

Intra-Service Section 7 Biological Determination (Appendix D-2).  

 

Terrestrial Federally Listed Species 

 

Northern Long-eared Bat 

 

The northern long-eared bat spends the winter hibernating in caves and abandoned mines. 

During the summer, they roost in live or dead trees. There is no suitable habitat for 

northern long-eared bat in the project area because there are no suitable roosting trees.  

 

Red Knot 

 

Across its nonbreeding range, including in Delaware Bay, the spatial distribution of the 

red knot has been correlated with the distribution of their primary prey species. In 

Delaware Bay, the primary prey item is horseshoe crab eggs (U.S. Fish and Wildlife 

Service 2014). Thus, sections of the bayshore with high levels of horseshoe crab 

spawning activity and egg density typically attract and support high densities of red knot, 

notwithstanding other factors such as competition, predation, and human disturbance. 

Although red knot forage on peat banks in some parts of their range, peat bank usage is 

typically associated with feeding on other prey types such as mussel spat (U.S. Fish and 

Wildlife Service 2014). Specific to Delaware Bay, active salt marsh and peat bank 

sediments are unsuitable or, at best, marginal spawning habitat for horseshoe crabs 

(Botton et al. 1988), and are thus generally of minimal value as red knot foraging habitat. 

 

The Preserve project area is currently an actively eroding section of shoreline. Erosion 

has resulted in exposure of peat deposits in many areas, as well as deposition of sand 

landward of some areas of active salt marsh. This results in a patchwork of more and less 

suitable habitats for both spawning horseshoe crab and red knot. Numerous horseshoe 

crab shells were observed throughout a portion of the area, primarily within the high 
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marsh habitat in the southern section of the site and narrow low marsh areas along the 

tidal tributaries. These areas are landward of expansive sand flats that are exposed during 

low tide. The project area is potential horseshoe crab spawning habitat, and may contain 

large concentrations of red knot in the spring. The tidal flats, wrackline, and sandy beach 

areas also exhibit characteristics suitable for numerous other shorebird species that may 

utilize the area for foraging in the spring.  

 

The Nantuxent Creek project area is smaller than the Preserve area and is largely 

surrounded by development and disturbance associated with the marina, roadway, and 

residences. The mudflat and limited beach area along this project site are limited and do 

not provide an expansive area to be considered red knot foraging habitat. No horseshoe 

crab shells have been observed in this project area. Therefore, this project area is 

currently not considered suitable habitat for red knots.  

 

Marine Federally Listed Species 

 

Sea Turtles 

 

Sea turtles occur throughout coastal/marine waters. The coastal areas of New Jersey are 

not identified as nesting areas; however, the coastal waters are habitat for these species. 

These turtles are not identified as utilizing river systems. Therefore, it is unlikely that the 

marine waters associated with the Delaware Bay off of the Preserve project site are 

suitable sea turtle habitat. The waters off of the Nantuxent Creek project site are 

associated with the mouth of the Nantuxent Creek, which is not the primarily habitat for 

these turtles since this is associated with a riverine system. However, due to the proximity 

to the Delaware Bay marine system, the area may be utilized by these turtles. 

 

Shortnose Sturgeon/Atlantic Sturgeon 

 

Sturgeon habitat is identified as slow moving coastal rivers, estuaries, and near shore 

marine waters. These species migrate upstream to faster moving freshwater to spawn. 

Waters along the Delaware Bay are immediately associated with estuaries in the vicinity 

of major river systems, including the Nantuxent Creek. Therefore, the offshore open 

water areas along both the Gandy’s Beach and Money Island project areas are suitable 

habitat for the shortnose sturgeon. 

 

State Listed Species 

 

Erect Bindweed 

 

This plant has not been confirmed onsite since 1933. This plant is associated with 

terrestrial habitat such as dry, sandy, or rocky fields and banks (Britton and Brown 1970). 

Both project sites are tidal wetland communities and do not exhibit suitable habitat 

consistent with the life history requirements of this species. 
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Bald Eagle 

 

The bald eagle may utilize the high marsh areas and tidal tributaries in the easternmost 

section of the Preserve project site as foraging habitat. Neither project sites exhibit any 

large artificial structures or large canopy trees that may be suitable perch posts or nesting 

habitat. The critical habitat for the bald eagle is situated northeast of the Preserve project 

site along the Nantuxent Creek. A bald eagle pair was observed during field 

investigations at the Nantuxent Creek project site and an eagle nest was observed. This 

nest is located greater than 1,000 feet north of the project site in a wooded area along a 

Nantuxent Creek tributary. There are four (4) known bald eagle nests along the 

Nantuxent Creek (Smith and Clark 2014). 

 

Least Tern 

 

The least tern nests in colonies on open sandy beach areas and forages in open water 

habitat. The New Jersey Natural Heritage Program (NHP) identifies the feature type 

associated with the project sites as “foraging.” The open sandy beach habitat within the 

Preserve is narrow and is not associated with typical rear dune areas that would support a 

nesting colony, and is also subject to tidal flow that would jeopardize nests. The 

Nantuxent Creek project site does not exhibit any sandy beach areas that would be 

suitable for nesting. The open water area along the main tributaries and open water along 

the shoreline of the Delaware Bay, and the Nantuxent Creek waterway, are suitable 

foraging habitats for the least tern. 

 

Northern Harrier 

 

The northern harrier utilizes expansive open marsh habitat for both nesting and foraging. 

The Preserve project site exhibits high marsh habitat composed of monotypic expanses of 

saltmeadow grass throughout the eastern section of the project area, which will not be 

impacted by any proposed living shoreline activities. These areas exhibit both suitable 

foraging and nesting habitat for the northern harrier. 

 

The Nantuxent Creek project site is isolated and surrounded by the Money Island Marina, 

residences, and Nantuxent Road. The project site does not exhibit a large enough expanse 

of high marsh habitat that would be considered suitable nesting and/or foraging habitat 

for the northern harrier. The high marsh tidal community opposite Nantuxent Road to the 

south does meet the criteria to be suitable northern harrier habitat. 

 

Osprey 

 

Similar to the least tern, the osprey utilizes open water habitat to forage for fish. The open 

water along the shoreline of the Delaware Bay and the larger tidal tributaries are suitable 

foraging habitat for the osprey. The species nests primarily on man-made structures, 

utilizing platforms specifically constructed to facilitate nesting areas. No nesting 

platforms were observed in the immediate vicinity of the Preserve project area. 
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The Nantuxent Creek also serves as suitable foraging habitat for the osprey. A nest 

platform is also present west of the project site, opposite the Money Island Marina. 

 

Black-crowned Night Heron 

 

The black-crowned night heron utilizes scrub-shrub and forested areas in the vicinity of 

foraging habitat for nesting. The Preserve project site is associated with one isolated 

small scrub-shrub area, which is not large enough for supporting a black-crowned night 

heron rookery. However, the shoreline and rear high marsh communities all exhibit 

suitable foraging habitat for the species, especially the tidal tributary areas. 

The Nantuxent Creek project site exhibits limited areas of shrub species, which are 

primarily within disturbed areas associated with the marina and terminus of Money Island 

Road, and the isolated camper and driveway area. These are not natural scrub-shrub 

communities that would be considered suitable nesting habitat for a black-crowned night 

heron rookery. The shoreline of the Nantuxent Creek may be utilized by for foraging. 

 

 4.4.1.1 No Action Alternative 

 

Terrestrial Federally Listed Species 

 

Northern Long-eared Bat 

 

The No Action Alternative will not affect northern long-eared bat because there is no 

suitable northern long-eared bat habitat within or adjacent to the project area. 

 

Red Knot 

 

The No Action Alternative is likely to adversely affect red knot because it is likely to 

cause further erosion of the beach, which is used by red knot to rest and forage during 

migration. The most important prey item for red knots during the spring migration is 

horseshoe crab eggs. Erosion of the beach causes horseshoe crabs to lay their eggs in 

exposed salt marsh and peat-bank sediments, which are unsuitable, or at best, 

marginal spawning habitat (Botton et al. 1988). As a result of this degraded habitat at 

the site, the number of horseshoe crabs spawning onsite may result in less eggs being 

available to foraging red knots. Additionally, because of the conditions of the 

degraded habitat, few if any of the spawned eggs would be viable, resulting in 

decreased recruitment into the horseshoe crab population and fewer eggs for red knots 

to forage on in the future.  

 

Marine Federally Listed Species 

 

Sea Turtles 

 

The No Action Alternative will not affect sea turtles because sea turtles do not use the 

eroding beach and salt marsh habitat within and adjacent to the project area. 

 



GANDY’S BEACH/MONEY ISLAND LIVING SHORELINE PROJECT 

18 
 

Shortnose Sturgeon/Atlantic Sturgeon 

 

The No Action Alternative may positively affect shortnose and Atlantic sturgeon 

because it will result in continued shoreline erosion which could increase the amount 

of available open water habitat within and adjacent to the project area.  

 

State-Listed Species 

 

Erect Bindweed 

 

The No Action Alternative will not affect erect bindweed because no suitable habitat 

remains within and adjacent to the project area. 

 

Bald Eagle 

 

The No Action Alternative could negatively affect the bald eagle because it will result 

in continued erosion of the salt marsh and tidal estuaries, which it uses to forage for 

fish and water birds.  

 

Least Tern 

 

The No Action Alternative could positively affect least tern because continued 

erosion will create more open water habitat, providing additional foraging habitat for 

least tern.  

 

Northern Harrier 

 

The No Action Alternative could negatively affect northern harrier due to further 

erosion of salt marshes, which it uses to forage for birds and small mammals. 

 

Osprey 

 

The No Action Alternative could positively affect osprey because continued erosion 

will create more open water, providing additional foraging habitat.  

 

Black-crowned Night Heron 

 

The No Action Alternative could negatively affect black-crowned night heron 

because it will result in further erosion of salt marsh and tidal creek habitat, which it 

uses to forage for fish.  
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 4.4.1.2 Preferred Action 

 

Terrestrial Federally Listed Species 

 

The Service received concurrence with the project through Intra-Service Section 7 

(Appendix D-2). The preferred action has been designed to create the least possible 

impact to federally listed species as follows: 

 

Northern Long-eared Bat 

 

There is no suitable habitat for northern long-eared bat in the project area. In addition, 

there is no tree removal associated with this project; therefore no impacts to northern 

long-eared bat are anticipated. 

 

Red Knot 

 

One of the goals of the preferred action is to slow or halt erosion of red knot foraging 

habitat. Slower erosion rates and a more stable shoreline position will protect existing 

areas of high marsh while allowing zones of low marsh and tidal flats to reform (U.S. 

Fish and Wildlife Service 2014), resulting in long-term benefits to red knot. In the 

short term, the project may produce both beneficial and adverse effects on red knot 

habitat. 

 

The conclusion of the Intra-Service Section 7 is that the project will affect, but will 

not adversely affect red knot.  

 

The project has the potential to impact red knot in two ways: 

 

1. Direct impacts: Habitat Loss and Disturbance- The presence of near-shore reefs 

may displace otherwise suitable feeding areas for red knot. Monitoring activities 

have the potential to disturb red knot by flushing birds or causing them to avoid 

important feeding/resting areas. In addition, the living shoreline may change the 

quality of foraging habitat behind it. 

 

2. Indirect impact: Horseshoe Crab Displacement- If the oyster reef is a barrier to 

movement or impinges horseshoe crabs, this may result in less egg availability 

and decreased feeding opportunities for red knot.  

 

Direct Impacts: Habitat Loss 

 

Direct adverse effects to habitat will result from displacement of current intertidal 

flats by both coir logs and breakwater structures (oyster castles, shell bags). The total 

area of displacement (footprint of the breakwaters plus all currently unvegetated areas 

landward of the coir logs) is 19,723 square feet (Appendix B-1). For context, the total 

area of the intertidal zone (between Mean High Water and Mean Low Water) within 
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the project area is 795,636 square feet. Thus, the project would directly displace 2.5 

percent of total intertidal area. These calculations provide a generalized metric of 

direct habitat impacts, but do not account for the spatial arrangement of suitable 

(sandy) and unsuitable (peaty and/or vegetated) habitats within the intertidal zone. 

Nonetheless, these calculations are sufficient to conclude that project effects from 

direct habitat loss are insignificant. 

 

Direct Impacts: Red Knot Disturbance  

 

Potential direct impacts to red knots will be avoided through construction timing 

restrictions, monitoring restrictions, site selection, and pre- and post-restoration 

habitat surveys.  

 

There will be no construction during the spring migration season from April 15 to 

June 15. However, if there are no red knots observed using the site by June 1, the 

Service will contact the appropriate monitoring agencies to determine whether 

construction will be allowed onsite before June 15. No fish or oyster monitoring, 

planting, or maintenance activities will occur on the project site under the same 

conditions.  

 

The project will occur in two phases, the first phase from August 2015 through the 

end of October 2015 and the second phase during the first half of April 2016 and 

continuing again June 15 through November 8, 2016.  

 

The living shoreline installed before the horseshoe crab spawning season (May 

through mid-June) in 2016 will be monitored for horseshoe crab impingement, red 

knot usage, and horseshoe crab egg counts. Horseshoe crab impingement surveys will 

occur at low tide one to three times a week surrounding the full and new moons from 

the beginning of May to mid-June 2016. The Service, TNC, and project partners will 

receive guidance from ALS and the Conserve Wildlife Foundation as to which 

protocols to use based on their experience monitoring the Reeds Beach oyster reef 

breakwater during the 2015 horseshoe crab spawning season. Each horseshoe crab 

impingement survey will require 1 to 2 hours during low tide.  

 

The NJDEP will also continue surveying for red knot and conducting horseshoe crab 

egg counts during the horseshoe crab spawning season. Red knot surveys are 

conducted from behind dunes and cover of beach grass and are designed to avoid 

flushing birds. Therefore, disturbance to red knot will be minimized or avoided 

through survey design. Horseshoe crab egg count surveys will be conducted once per 

week for about 2 hours surrounding the low tide.  

 

Surveyors (impingement and horseshoe crab egg count) will not be onsite for more 

than 8 hours per week during the horseshoe crab spawning season in order to limit 

potential disturbance to foraging red knots. Red knot surveys are not included in this 

restriction because they are designed to avoid flushing birds. The frequency of entry 

will be one to three times a week. The number of people conducting the surveys (less 
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than three) and the activity (no motorized equipment) represent a low level of a 

disturbance.  

 

Indirect effects to habitat may be beneficial, adverse, or both. The precise shoreline 

response to the project, and the resulting changes to the mosaic of habitat, are difficult 

to predict and will depend on stochastic events like storms. To measure the effect of 

these habitat changes on the red knot, the proposed monitoring will include 

evaluation of red knot habitat availability before and after the project. Botton et al. 

(1988) developed a classification of horseshoe crab spawning habitat (below), which 

is also a reasonable measure of red knot foraging habitat suitability. The total area of 

preferred and avoided habitats will be calculated, and their spatial arrangement will 

be mapped, both before and every year up to 5 years after the project is complete.  

 

Based on the project’s expected result of slowing erosion, we anticipate any adverse 

effects from loss of preferred habitat will be insignificant. However, the monitoring 

program will ensure that any localized problem areas (higher than expected loss of 

preferred habitat) can be corrected through adaptive management. The monitoring 

program will be supplemented by evaluation of localized data on red knot usage and 

horseshoe crab egg and/or spawning densities, if available.  

 

Indirect Impacts: Displacement of Horseshoe Crabs 

 

Potential negative effects to horseshoe crab include construction timing restrictions, 

construction specifications to allow crab passage and avoid spawning habitat, and 

impingement surveys.  

 

The horseshoe crab restriction recommended by the National Oceanic and 

Atmospheric Administration (NOAA) is April 15 to August 31. Since we are not 

excavating and the work is in the intertidal zone, the Service has requested that 

NOAA reduce the timing restriction from April 15 to June 15.  

 

To allow horseshoe crab passage, the oyster breakwaters will be constructed from 

lengths of 30 feet or less with gaps 5 feet or greater between them to allow marine 

organisms to move freely through the site. During high tide, there is at least 1 foot of 

water over the seaward breakwaters. The seaward toe of the majority of the 

breakwaters is at MLW. Crabs will be able to walk around the structures and if they 

are unable to walk around the breakwater in time for tide to go out, they will not be 

out of water for more than 2 hours.  

 

The oyster breakwaters will not cover suitable spawning habitat because they are 

located along the low tide line. However, coir biologs will be placed along the mid to 

high tide line. Coir biologs will only be located along the edge of salt marshes in the 

Nantuxent Creek site and the Preserve’s design plan one. These areas are unsuitable 

horseshoe crab spawning habitat because the spawning substrate consists of eroded 

peat beds that may only have a few inches of sand. Horseshoe crab larvae require a 

minimum sand depth of approximately 8 inches in order to hatch (Niles et al. 2013). 
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The sand acts as a buffer between the eggs and the underlying beach, which creates 

low oxygen conditions that affect egg survival. It is possible that if crabs are using the 

area, the eggs will be easily accessible for red knot foraging. 

 

The project area will be monitored throughout the spawning season from the 

beginning of May to mid-June during the 2015 horseshoe crab spawning season. A 

threshold will be identified at which horseshoe crab impingement or displacement 

will trigger removal of the reef.  

 

The determination that the project may affect, but will not adversely affect red knot is 

contingent on the outcomes of post-construction habitat and horseshoe crab 

impingement monitoring. Short-term impacts on water quality and turbidity are 

anticipated during construction, but will subside quickly because of the large particle 

size of the substrate and well before red knot return to feed; therefore construction 

activities will have no impact to red knot. 

 

The other projects proposed within the proximity of the project area will have a 

positive effect on red knot habitat by increasing the acreage of sandy beach and will 

have to go through environmental review to ensure that negative effects are 

insignificant or minimized. The additional proposed projects and the preferred action 

will positively affect endangered species within the project area.  

 

Marine Federally Listed Species 

 

Since the project is not expected to require excavation or the use of heavy equipment 

onsite, the Service determined that the preferred action is not likely to adversely 

affect any marine listed species. The National Marine Fisheries Service (NMFS) 

concurred with the Service’s determination (Appendix D-3).  

 

State-listed Species 

 

The project will not adversely affect State-listed species that may occur in the area 

because there are no suitable nesting areas for State-listed birds. Although there is 

foraging habitat, the project areas are surrounded by alternative habitat that could be 

utilized by these species. Due to coastal erosion, no suitable habitat remains in the 

project areas for erect bindweed.  

  

 4.4.2         Vegetative Communities 
 

The Preserve project site is a tidal coastal community, associated with a variety of 

dynamic microhabitats and biotic communities. Refer to Appendix A-13 for maps that 

illustrate all biotic communities identified. The eastern section of the site is a high tidal 

area that is largely dominated by Phragmites in the northern section of the site along the 

beach and microdune habitat, which is largely situated above the high tide elevation of 

4.1 (NAVD 88) on the survey. This area dominated by Phragmites is also composed of 

occasional open areas of seaside goldenrod (Solidago sempervirens) and American 
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beachgrass (Ammophila breviligulata). A high marsh community composes the eastern 

expanse of the project area, as well as the areas immediately landward of the narrow 

beach and sand flats in the southern section. This community is dominated by 

saltmeadow grass (Spartina patens), with areas of saltmarsh cordgrass along the 

tributaries. 

 

A wrackline was evident along the approximate location of the mapped mean high water 

line (elevation 2.8 feet, NAVD 88). Below the wrackline and mean high water line is a 

composite of a variety of micro-tidal communities, including isolated low marsh areas 

composed of monotypic stands of saltmarsh cordgrass, exposed sand flats, and meadow 

(peat) mats, which are likely to be inundated during high tide events. 

 

The entire coastal community is a dynamic system that has been subject to relatively 

recent changes due to storm events, including Hurricane Sandy in 2012, and a gradual 

rise in sea level. This is apparent based on the site investigation and current mapping of 

biotic communities in relation to the historic aerial imagery from 2012 and earlier. The 

characteristics of the mudflat areas, especially in the southern section of the project area 

in the vicinity of elevations 1 to 2 feet (NAVD 88), displays evidence of these changes. 

This is based on the presence of remaining rootstock of woody shrubs, which were 

identified as high tide bush (Iva frutescens). These historic scrub shrub areas may have 

been impacted by significant storm events and/or rising sea level over time, or more 

likely a combination of both. An isolated remaining scrub shrub area remains adjacent to 

the Delaware Bay tributary in the central section of the project area, which is situated at 

current elevation 5.0 feet (NAVD 88). 

 

The Nantuxent Creek project site is associated with upland and tidal wetland 

communities. The area is largely surrounded by existing development and land use 

associated with the marina to the west, and coastal residences to the east. The wetland 

line is parallel to and in the vicinity of Nantuxent Road to the south, and also goes around 

a narrow upland area that is associated with an abandoned trailer and parking area. Areas 

of concrete and debris surround the location of the trailer, likely placed for stabilization 

and erosion prevention. Concrete and stone areas are also present associated with the 

dock and stone parking area in the vicinity of the marina, immediately west of the site. 

 

The tidal wetland area throughout a majority of the site is characterized as a low marsh 

community, dominated by saltmarsh cordgrass. The area just east of the marina and 

parking area is characterized as a disturbed high marsh community, composed of 

saltmarsh cordgrass, saltmeadow grass, seaside goldenrod, hightide bush, and groundsel 

bush (Baccharis halimifolia). Below the low marsh community is a narrow beach area 

along the Nantuxent Creek, portions of which are associated with few existing oyster 

castles and shell bags in the eastern section of the site, which would be inundated during 

high tide. 

 

The roadside is characterized as a disturbed area along Nantuxent Road dominated by 

Phragmites, as well as high tide bush and groundsel bush. An upland area surrounds the 

abandoned trailer and a boat in the east central section of the site with access from 
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Nantuxent Road. This area is composed of rock and fill material and is characterized as a 

scrub shrub area, including eastern red cedar (Juniperus virginiana), groundsel bush, high 

tide bush, saltmeadow grass, and seaside goldenrod. 

 

 4.4.2.1  No Action Alternative 

  

 The No Action Alternative will have no impact on vegetative communities. 

  

 4.4.2.2  Preferred Action 

 

One of the goals of the project is to increase tidal marshes in areas where they are 

eroding away by placing coir logs and planting salt marsh plants within the logs and 

in the sediment accumulated behind the logs. This project will increase vegetation in 

these areas. Approximately 300 linear feet of coir logs will be installed in the 

Nantuxent Creek site and the Preserve site’s design plan area one. The goal of the 

project is not to increase vegetation in other areas of the project. 

   

  4.4.3         Migratory Birds 

 

Migratory birds were included in the Baseline Vegetation and Wildlife Inventory 

conducted in December 2014. A bald eagle and its nest was observed more than 1,000 

feet northeast of the Nantuxent Creek project site. Other bird species observed during this 

time period include great blue heron (Ardea herodias), black-backed gull (Larus 

marinas), Canada goose (Branta Canadensis), herring gull (Larus argentatus), black 

duck (Anas rubripes), dunlin (Calidris alpina), and red-winged blackbird (Agelaius 

phoeniceus), 

 

Preserve Project Site 

 

The Preserve project site is a coastal community that is composed of numerous 

microhabitats suitable for a variety of bird species. The species identified above are 

common species that winter along the Delaware Bay shoreline. The dunlin were observed 

resting and feeding at the shoreline along the sandy flat area amongst isolated pockets of 

saltmarsh cordgrass, red-winged blackbirds were observed in the high marsh and isolated 

scrub shrub habitat, and gull species were observed overhead. Great blue heron tracks 

were observed in the mudflat along the Delaware Bay tributary at low tide. 

 

Money Island Project Site 

 

The Money Island project site is also a coastal community, but is within developed areas 

associated with the marina and residences along Nantuxent Road. No bird species were 

observed on the project site; however, species were observed utilizing the Nantuxent 

River, and expansive tidal marshes to the north, including the black duck, gull species, 

geese, and bald eagles. 
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 4.4.3.1  No Action Alternative 

  

 The No Action Alternative will have no impact to migrating birds. 

 

 4.4.3.2  Preferred Action 
 

The preferred action will have a minimal impact to migrating bird species. Project 

construction will not occur during the spring migration of shorebird species (April 15- 

June 15), unless monitoring agencies inform the Service that there have been no birds 

seen onsite and construction can resume earlier than June 15. Construction will occur 

during the fall migration. However, the project area is surrounded by similar habitat 

that migrating birds can use if they are displaced from the site due to construction 

activities.  

 

The additional proposed projects may cause disturbance to migratory birds. However, 

the cumulative effect of the additional proposed projects and the preferred action is 

negligible because the project area is surrounded by similar habitat.  

  

 4.4.4         Wildlife and Fish 

  

 The Baseline Vegetation and Wildlife Inventory conducted in December 2014 is only 

evidence of wintering species and would not result in the identification of wildlife that 

utilize the project area during the breeding season. During this time period, these species 

or evidence of these species were observed in the project area: eastern oyster 

(Crassostrea virginica), ribbed mussel (Geukenzia demissa), horseshoe crab (Limulus 

polyphemus), and raccoon (Procyon lotor). At the Preserve site, raccoon tracks were 

observed in the mudflat along one of the tidal creeks at low tide. Dead horseshoe crabs 

were also found in scattered locations in the salt marsh grasses above the high tide line. 

Ribbed mussels were found among the Spartina alterniflora at both project sites.  

 

In order to determine the effect of the project on fish species and abundance, HSRL 

conducted pre-restoration monitoring twice a month from August until the end of October 

2014. Different fish monitoring methods were used at the Preserve and the Nantuxent 

Creek sites. Eighteen-foot seine nets were dragged along the shoreline for 30 meters at 

three sites along the Preserve from low to mid-tide. At the Nantuxent Creek site a block 

net (60-foot seine net) was deployed during high tide and attached to stationary PVC 

(polyvinyl chloride) pipes. As the tide receded, the fish in the marsh and shallow water 

are funneled into the net. Additional pre-restoration fish monitoring is planned for July 

through October 2015 using the same methods. Post-restoration fish monitoring will 

continue for two years after the project is complete, dependent on available funding.  

 

Species collected during the 2014 fish monitoring season include black drum (Pogonias 

cromis), horseshoe crab, summer flounder (Paralichthys dentatus), Atlantic mud crab 

(Panopeus herbstii), black cheek tonguefish (Symphurus plagiusa), American eel 

(Anguilla rostrata), northern pipefish (Syngnathus fuscus), bluefish (Pomatomus 

saltatrix), striped killifish (Fundulus majalis), mummichog (Fundulus heteroclitus), 
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Atlantic silverside (Menidia menidia), naked goby (Gobiosoma bosci), brown shrimp 

(Penaeus aztecus), grass shrimp (Paleomonetes spp.), sand shrimp (Crangon 

septemspinosa), bay anchovy (Anchoa mitchilli), Atlantic croaker (Micropogonias 

undulatus), weakfish (Cynoscion regalis), blue crab (Callinectes sapidus), oyster toadfish 

(Opsanus tau), white perch (Morone americana), northern kingfish (Menticirrhus 

saxatilis), silver perch (Bairdiella chrysoura), and striped bass (Morone saxatilis).  

 

In July 2015, pilot reefs consisting either of oyster castles, clam shell bags, or whelk shell 

bags were placed at two locations along the Preserve site and one location within the 

Nantuxent Creek site at three tide levels: low tide line, between low and mid-tide, and 

mid-tide line. The reefs were monitored in November 2014. Ten oysters from each oyster 

castle pod were measured to estimate size frequency and the fouling/encrusting 

community was characterized by percent cover and taxonomic group. Spat size ranged 

from 3 to 60 mm with the largest spat occurring in pods in Nantuxent Creek. The number 

of oyster spat on the shell bags was estimated in the field and a sub-sample of bags were 

taken back to the lab to count spat on each individual shell. Oyster castle pods along the 

mid-tideline recruited less spat than the lower elevation pods. Oyster recruitment 

occurred in all sites but the castle pods and shell bags in Nantuxent Creek recruited more 

spat than the Preserve sites.  

 

 4.4.3.1  No Action Alternative 

 

If no action is taken, shoreline erosion will continue, degrading beach and tidal marsh 

habitats used by local wildlife.  

  

 4.4.3.2  Preferred Alternative 

 

The preferred action will have a minimal impact on wildlife species during 

construction. Any wildlife species that may occupy the project site would likely be 

temporarily displaced. There are ample adjacent areas in which to feed or take cover 

during construction.  

 

Once construction has been completed, the preferred action should have a positive 

effect on local wildlife by reducing shoreline erosion and increasing habitat diversity. 

 

The additional proposed projects will displace intertidal mudflat species by placing 

sand over exposed peat and mudflat. However, there is similar habitat surrounding the 

area that displaced species could move to. The cumulative effects of the preferred 

action and the additional proposed projects are negligible.  
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4.5.    Cultural Resources 

  

 4.5.1         Historic Properties 
 

The Service has searched the New Jersey and National Registers of Historic Places 

and has determined that no historic properties are located in or adjacent to the project 

area.   

 

 4.5.1.1  No Action Alternative 

  

 The No Action Alternative will have no impact on historic properties. 

  

 4.5.1.2      Preferred Action 

 

The New Jersey State Historic Preservation Office (SHPO) has corresponded with 

the Service through email stating that the project will have no effect on historic 

resources (Appendix D-4). 

 

4.5.2     American Indian Religious Sites 

 

There are no American Indian religious sites within or surrounding the project area.  

  

 4.5.2.1       No Action Alternative 

 

The No Action Alternative will have no impact on American Indian Religious 

Sites. 

  

 4.5.2.2       Preferred Alternative 

 

Since the site is not listed as an American Indian Religious Site and there are no 

American Indian Religious Sites in the vicinity of the site, the project will not 

impact an American Indian Religious Site.  

 

Since the project is within historic Lenape territory, the Service has sent out 

requests for comment regarding the project to all Federally Recognized 

Delaware/Lenape entities: Delaware Nation of Oklahoma, Delaware Tribe of 

Indians, and Stockbridge-Munsee. The Service has received letters from the 

Delaware Nation of Oklahoma, Stockbridge-Munsee, and the Delaware Tribe of 

Indians concurring that the Service’s determination that the proposed project will 

have no adverse effect on American Indian Religious Sites in the vicinity of the 

project area (Appendix D-5).  
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4.6 Socioeconomic Concerns 

 

4.6.1        Environmental Justice 

 

In 1994, Executive Order 12898 was signed to focus federal attention on 

environmental and human health conditions of minority and low income populations 

with the goal of achieving environmental protection for all communities. This Order 

was intended to promote nondiscrimination in federal programs that substantially 

affect human health and the environment and provides minorities and low income 

populations with public information and offers public participation in matters relating 

to human health and the environment.  

 

Downe Township is a sparsely-populated rural township in the poorest county in New 

Jersey. According to the American Community Survey conducted by the U.S. Census 

Bureau from 2009 to 2013, the township is comprised of 99.9% Caucasian residents 

and 10.3% of families living in Downe Township have income levels below the 

poverty level. However, this township does not classify as containing a significant 

low income or minority population.  

 

4.6.1.1     No Action Alternative 
 

The No Action Alternative will have no impact on low income or minority 

populations. 

 

4.6.1.2     Preferred Action 
 

Downe Township does not contain a significant low income or minority 

population. Therefore, this project will have no effect on low income or minority 

populations.  

 

4.6.2         Noise 

 

Currently noise factors at the project location include limited local traffic, boat traffic, 

occasional airplanes, local animal sounds, and people walking on the beach. 

   

  4.6.2.1   No Action Alternative 

   

  The No Action Alternative has no impact on noise. 

   

  4.6.2.2   Preferred Action 

 

Noise levels at the site will be slightly elevated during construction due to the 

number of people onsite and barges offloading supplies. These elevated levels of 

noise will cease once construction is complete.  
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The additional proposed projects will increase noise levels during construction. 

The cumulative effect of this project and the additional proposed project on noise 

is negligible.  

 

5. AGENCY COORDINATION, PUBLIC INVOLVEMENT AND PERMITS 
 

The Service has a cooperative agreement with TNC to manage the construction of the preferred 

action. TNC has contracted HSRL and PDE to assist in the project to draw upon their expertise 

and experience in constructing living shorelines in the Delaware Bay. The USACE Philadelphia 

District will participate as a cooperating agency for developing environmental compliance for the 

project (Appendix D-6). The USACE has reviewed the EA to ensure that sufficient information 

is included, and will prepare the NMFS Essential Fish Habitat (EFH) Assessment for the 

preferred action.  

 

The preferred action was presented at the November 12, 2015 New Jersey Joint Permit 

Processing Meeting. Project partners have presented the preferred action to the public at the 

Downe Township Horseshoe Crab Festival (May 16, 2015), Bay Day (June 6, 2015), and the 

Oyster Forum at the Bayshore Center at Bivalve (April 20, 2015). The project was presented at 

the Downe Township public meeting on July 6, 2015 and the community was informed about the 

EA’s public comment period.  

 

Permits required to construct the living shoreline include: 

 Federal Consistency Determination: Submitted by the Service on June 22, 2015. Dated 

September 4, 2015 (Appendix D-1). 

 Intra-Service Section 7 Biological Evaluation: May affect, but is not likely to adversely 

affect. Dated June 19, 2015 (Appendix D-2). 

 NMFS Section 7: Concurrence of no effect received July 17, 2015 (Appendix D-3). 

 SHPO: Concurrence of no effect received by May 18, 2015 (Appendix D-4).  

 Tribal Consultations: Concurrence of no effect received by July 15, 2015 (Appendix D-

5). 

 USACE- NWP #27 Aquatic Habitat Restoration, Establishment, and Enhancement 

Activities: Submitted by TNC on June 15, 2015 (not yet received).  

 NMFS EFH Assessment: will be submitted by USACE Philadelphia District as a 

cooperating agency.  

 Tidelands License: will be submitted by TNC.  

 

6. CONCLUSION 
 

After a thorough evaluation of all actions and alternatives considered, as presented in this EA, 

the preferred action is oyster reef breakwater and coir biolog placement in order to stabilize 

shoreline habitats used by red knots and horseshoe crabs; buffer local infrastructure and 

residences from further erosion; and increase oyster reefs to benefit ecologically and 

economically important fish and crab species. This project will enhance the resiliency of tidal 

marsh, beach, and oyster reef habitats to the impacts of sea level rise and more frequent and 

intense storms. These habitats, in turn, help protect the surrounding communities from these 
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forces as well. If no action is taken, the shoreline of the Preserve will continue to erode and 

expose the communities of Money Island and Gandy’s Beach to additional tidal and storm surge. 
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9. Finding of No Significant Impact (FONSI) 

 

 



GANDY’S BEACH/MONEY ISLAND LIVING SHORELINE PROJECT 

32 
 

 



GANDY’S BEACH/MONEY ISLAND LIVING SHORELINE PROJECT 

33 
 

10. APPENDICES 

 

A. Project Maps and Photos 

 

1. Aerial Project Location Map  

2. U.S. Geologic Survey (USGS) Topographic Map 

3. Tax Map  

4. Photos of Site 

5. Gandy’s Beach Preserve Shoreline History Map 

6. Natural Resources Conservation Service (NRCS) Soils Map 

7. Suspension of Harvest for Gandy’s Beach/Money Island/Nantuxent Cove 

8. Known Contaminated Sites Map 

9. Groundwater Contamination Area Map 

10. Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map 

(FIRM) 

11. National Wetlands Inventory (NWI) Map 

12. Land Use Map 

13. Biotic Community Maps 

 

B. Project Designs  

 

1. Quantities of Materials: Gandy’s Beach Preserve and Nantuxent Creek 

2. Gandy’s Beach Preserve Living Shoreline Design Plans 

3. Nantuxent Creek Living Shoreline Design Plans 

 

C. Landowner’s Agreement 

 

D. Public Agency Letters of Response  

 

1. U.S. Fish and Wildlife Service (Service)- Intra-Service Section 7 Biological 

Evaluation 

2. State Historic Preservation Office 

3. Tribal Correspondence 

4. U.S. Army Corp of Engineers (USACE) Philadelphia District Cooperating Agency 

Letter 

 

 

 

 



Appendix A- Maps & 
Photos 

Environmental Assessment 

Gandy’s Beach/Money Island 
Living Shoreline Project 

Downe Township, Monmouth 
County, New Jersey 

Environmental Assessment- 
Appendix A 

1 



Environmental Assessment- 
Appendix A 

2 

Appendix A-1 

(2013 Aerial, NJDEP) 



A
p

p
e

n
d

ix
 A

-2
 

En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

3
 



Environmental Assessment- 
Appendix A 

4 

Appendix A-3, Page 1 

(2013 Aerial, NJDEP) 



Environmental Assessment- 
Appendix A 

5 

Appendix A-3, Page 2 

(2013 Aerial, NJDEP) 



Environmental Assessment- 
Appendix A 

6 

Appendix A-4, Page 1 

(2013 Aerial, NJDEP) 



Environmental Assessment- 
Appendix A 

7 

Appendix A-4, Page 2 



Environmental Assessment- 
Appendix A 

8 

Appendix A-4, Page 3 



Environmental Assessment- 
Appendix A 

9 

Appendix A-4, Page 5 



Environmental Assessment- 
Appendix A 

10 

Appendix A-4, Page 6 



Environmental Assessment- 
Appendix A 

11 

Appendix A-5 

Shoreline History Map 



Environmental Assessment- 
Appendix A 

12 

Appendix A-6 



En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

1
3

 

A
p

p
e

n
d

ix
 A

-7
 



En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

1
4

 

A
p

p
e

n
d

ix
 A

-8
 



En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

1
5

 

A
p

p
e

n
d

ix
 A

-9
 



En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

1
6

 

A
p

p
e

n
d

ix
 A

-1
0

 

M
o

n
ey

 Is
la

n
d

 F
IR

M
 



En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

1
7

 

A
p

p
e

n
d

ix
 A

-1
0

 

G
an

d
y’

s 
B

ea
ch

 F
IR

M
 



En
vi

ro
n

m
en

ta
l A

ss
es

sm
en

t-
 

A
p

p
en

d
ix

 A
 

1
8

 

A
p

p
e

n
d

ix
 A

-1
1

 



Environmental Assessment- 
Appendix A 

19 

Appendix A-12 



Environmental Assessment- 
Appendix A 

20 

Appendix A-13 Biotic Community Map, Page 1 

 
BIOTIC COMMUNITY MAP: GANDY’S BEACH DESIGN PLAN 1 
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Appendix A-13 Biotic Community Map, Page 2 

 
BIOTIC COMMUNITY MAP: GANDY’S BEACH DESIGN PLAN 2 
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Appendix A-13 Biotic Community Map, Page 3 

 
BIOTIC COMMUNITY MAP: GANDY’S BEACH DESIGN PLAN 4 
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Appendix A-13 Biotic Community Map, Page 4 

 
BIOTIC COMMUNITY MAP: GANDY’S BEACH DESIGN PLAN 5 
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Appendix A-13 Biotic Community Map, Page 5 

 
BIOTIC COMMUNITY MAP: NANTUXENT CREEK SITE 
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