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I. Introduction 
The purpose of the North Atlantic Coast Comprehensive Study: Resilient Adaptation to Increasing Risk 
(NACCS) is to catalyze and spearhead innovation and action by all to implement comprehensive 
coastal storm risk management (CSRM) strategies. Action is imperative to increase resilience and 
reduce risk from, and make the North Atlantic region more resilient to, future storms and impacts of sea 
level change (SLC). The U.S. Army Corps of Engineers (USACE) and National Oceanic and 
Atmospheric Administration’s (NOAA) Infrastructure Systems Rebuilding Principles defines resilience 
as the ability to adapt to changing conditions and withstand and rapidly recover from disruption due to 
emergencies. 
 
The goals of the NACCS are to:  
 

• Provide a risk management framework, consistent with and NOAA/USACE Infrastructure Systems 
Rebuilding Principles; and 

 
• Support resilient coastal communities and robust, sustainable coastal landscape systems, 

considering future sea level and climate change scenarios, to reduce risk to vulnerable 
populations, property, ecosystems, and infrastructure. 

 
 

The NACCS Main Report addresses the entire study area at a regional scale and explains the 
development and application of the NACCS State Coastal Storm Risk Management Framework from a 
broad perspective. This NACCS State Coastal Risk Management Framework Appendix discusses 
state-specific conditions, risk analyses and areas, and comprehensive CSRM strategies in order to 
provide a more tailored Framework for the State of New Jersey (NJ). Attachments include the New 
York-New Jersey Harbor and Tributaries Focus Area Analyses (FAA) Report and the New Jersey Back 
Bays FAA Report as well as the State of New Jersey response to the USACE State Problems, Needs, 
and Opportunities correspondence.  

II. Planning Reaches 
Planning reaches for New Jersey have been developed to offer smaller units than state boundaries 
from which CSRM and coastal resilient community decisions can be made. These planning reaches are 
based on natural and manmade coastal features, including shoreline type, USACE CSRM projects, and 
the 1 percent flood (Figure 1). 
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Figure 1. Planning Reaches for the State of New Jersey 
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There are five planning reaches in New Jersey, designated as NJ1-5. NJ1 includes areas of 
northeastern New Jersey, from the junction of the Kill Van Kull and Arthur Kill tidal straights south to the 
Raritan river mouth and east to Sandy Hook Bay peninsula. Major cities/towns include Elizabeth, 
Edison, New Brunswick, Perth Amboy, and Sayreville. NJ2 includes the Atlantic coast of Monmouth 
County, extending from the eastern edge of the Sandy Hook Bay peninsula south to the Manasquan 
Inlet. Major cities/towns include Asbury Park and Long Branch. NJ3 includes the largest stretch of New 
Jersey. This reach extends from Manasquan Inlet south to Cape May Point and north to Dennis Creek. 
Within NJ3 are Ocean, Bergen, Atlantic, and Cape May counties, and some of the major cities/towns 
include Mantoloking, Toms River, Seaside Heights, Surf City, Atlantic City, Ocean City, Sea Isle City, 
Avalon, Stone Harbor, Wildwood, and Cape May. NJ4 includes part of Cape May, Cumberland, and 
Salem counties along the Delaware Bay coastal section from Dennis Creek northwest to Killcohook 
National Wildlife Refuge in Salem County. Major cities/towns include Millville and Bridgeton, both of 
which are well inland. NJ5 includes the stretch of Delaware River northeast of Killcohook National 
Wildlife Refuge to Money Island. Major cities/towns include Pennsville, Penns Grove, Paulsboro, 
Gloucester City, Camden, Riverton, Delanco, and Burlington within Gloucester and Camden counties.  

Additionally, New Jersey and New York share one planning reach. NY_NJ1 comprises the New York 
and New Jersey Harbor estuary within northeastern New Jersey and Southern New York. Major 
cities/towns include Newark, Jersey City, New York City (Manhattan, the Bronx, Brooklyn, Queens, and 
Staten Island). 

III.  Existing and Post-Sandy Landscape Conditions 

III.1 Existing Conditions 
The existing conditions are the conditions immediately after the landfall of Hurricane Sandy. This 
existing conditions analysis includes consideration of the population, supporting critical infrastructure, 
environmental conditions, inventory of existing CSRM projects and associated project performance 
during Hurricane Sandy, the Federal Emergency Management Agency (FEMA) and Small Business 
Administration response and recovery efforts, FEMA flood insurance claims, and shoreline 
characteristics that were vulnerable to coastal flood risk associated with Hurricane Sandy. Development 
of detailed existing conditions across the study area illuminates the vulnerabilities to storm damage that 
exist. This process helps to identify coastal risk reduction and resilience opportunities. The existing 
condition serves as the base against which all proposed risk reduction and resilience are compared. 
Further discussion of the existing conditions is provided in Appendix C – Planning Analyses.  

The existing conditions for the State of New Jersey are summarized in that while coastal storm risk is 
managed along the Atlantic Ocean coast by a number of Federal coastal storm risk management 
projects, the back bay and Delaware Bay coasts are not well protected due to the limited number of 
coastal storm risk management projects.  The existing conditions are further discussed herein through 
an analysis of the population and supporting critical infrastructure affected by Hurricane Sandy within 
the study area. Figure 2 and Table 1 summarize pertinent information regarding the population affected 
by Hurricane Sandy. 
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Figure 2. Affected Population by Hurricane Sandy for the State of New Jersey 
(2010, U.S. Census data) 
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Table 1. Affected Population by Hurricane Sandy for the State of New Jersey 

County Population 
Atlantic 274,549 
Bergen 905,116 
Burlington 448,734 
Camden 513,657 
Cape May 97,265 
Cumberland 156,898 
Essex 783,969 
Gloucester 288,288 
Hudson 634,266 
Mercer 366,513 
Middlesex 809,585 
Monmouth 630,380 
Ocean 576,567 
Passaic 501,226 
Salem 66,083 
Somerset 323,444 
Union 536,499 
Total Population Affected 7,913,039 

 

Figure 3 and Table 2 summarize pertinent information regarding infrastructure affected by Hurricane 
Sandy. Critical infrastructure elements include sewage, water, electricity, academics, trash, medical, 
and safety. 
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Figure 3. Affected Infrastructure by Hurricane Sandy for the State of New 
Jersey 
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Table 2. Affected Infrastructure Elements by Hurricane Sandy  

County Infrastructure 
Atlantic 790 
Bergen 2,484 
Burlington 1,213 
Camden 1,242 
Cape May 355 
Cumberland 484 
Essex 1,836 
Gloucester 752 
Hudson 1,223 
Mercer 1,002 
Middlesex 2,159 
Monmouth 1,739 
Ocean 1,147 
Passaic 1,150 
Salem 366 
Somerset 1,112 
Union 1,353 
Total Infrastructure Affected 20,407 

 

A detailed discussion of the existing environmental conditions is provided in the Environmental and 
Cultural Resources Conditions Report. 

III.2 Post-Sandy Landscape 
The post-Sandy landscape condition is defined as the forecasted scenario or most likely future 
condition if no NACCS CSRM action is taken, and is characterized by CSRM projects and features, and 
socio-economic, environmental, and cultural conditions. This condition is considered as the baseline 
from which future measures will be evaluated with regard to reducing coastal storm risk and promoting 
resilience. A base year of 2018 has been identified as the year when USACE projects discussed below 
will be implemented or constructed.  

USACE has identified 35 Federal projects in New Jersey are included in the post-Sandy landscape 
condition, 22 of which are CSRM projects (one under study), and 13 are navigation (NAV) projects 
(Figure 4). A complete list of existing USACE projects within the entire study area is presented in 
Appendix C – Planning Analyses. 

The post-Sandy landscape condition also includes active (at the time of the landfall of Hurricane Sandy) 
state and local communities’ CSRM projects in the State of New Jersey. Some of these projects may 
have been damaged during Hurricane Sandy. USACE understands that the State of New Jersey and 
the local communities have or are currently rebuilding and restoring the shoreline and damaged 
infrastructure and property to pre-Sandy conditions under emergency authorities and programs. Given 
this priority, and the apparent current lack of resources to commence new CSRM efforts at this time, 
USACE has made the assumption that the states’ most likely future condition will be the pre-Sandy 
condition. The State of New Jersey was queried with regards to the statement’s accuracy in a May 23, 
2013 letter, and there was no disagreement as to the statement’s accuracy. 
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Active State of New Jersey CSRM projects (at the time of the landfall of Hurricane Sandy) limited to 
beach nourishments were inventoried and mapped as shown on Figure 5. In addition, 134 smaller 
strictly publicly owned (municipal or state) seawalls, bulkheads, jetties, and revetments were identified 
in the New Jersey Shore Protection Study: Report of Limited Reconnaissance (USACE, 1990). These 
structures were not considered as part of the most likely future condition due to their condition, 
alongshore length, or structural height limitations. In addition, although groins were included in the 
aforementioned study, these structures were not considered as a structure that provides flood risk 
reduction capabilities.  
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Figure 4. Federal Projects Included in the Post-Sandy Landscape Condition 
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Figure 5. State Projects Included in the Post-Sandy Landscape Condition 
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Sea Level Change 

The current USACE guidance on SLC (USACE, 2013) outlines the development of three scenarios: 
Low, Intermediate, and High (Figure 6). The NOAA High scenario (NOAA, 2012) is also plotted on 
Figure 6. The details of different scenarios and their application to the development of future, local, 
relative sea level elevations for the NACCS study area are discussed in the NACCS Main Report.  

These USACE and NOAA future SLC scenarios have been compared to state or region specific SLC 
scenarios. The scenario presented in Miller et al. (2013) is frequently referenced, if unofficially, by 
various bureaus within the State of New Jersey, including the New Jersey Department of Environmental 
Protection (NJDEP) (Figure 6). Comparison of the USACE Low, Intermediate, and High and NOAA 
High relative SLC scenarios (for the Sandy Hook, NJ NOAA tide gauge) with the Miller et al. (2013) 
scenarios for the State of New Jersey indicates similar trends but some uncertainty in future water 
levels. Thus, importance should be placed on scenario planning rather than on specific, deterministic 
single values for future sea level change. Such SLC scenario planning efforts will help to provide 
additional context for state and local planning and assessment activities. 
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Figure 6. Relative Sea Level Change for New Jersey (Miller et al., 2013) and for Sandy Hook, NJ for 
USACE and NOAA Scenarios 
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To consider the effects of SLC on the future landscape change, future SLC scenarios have been 
developed by USACE (2013d) and NOAA (2012). Figure 7 shows areas that would be below mean sea 
level (MSL) at three future times (2018, 2068, and 2100) based on the USACE High scenario. A 
detailed discussion of mapping basis and technique for this and other mapping is provided in Appendix 
C – Planning Analyses. 

 
 
  

Figure 7. USACE High Scenario Future Mean Sea Level Mapping for the State of New 
Jersey 
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Forecasted Population and Development Density 

Using information and datasets generated as part of the U.S. Environmental Protection Agency’s (EPA) 
Integrated Climate and Land Use Scenarios (ICLUS), inferences to future population and residential 
development increases by 2070 were evaluated (USEPA, 2009). Figure 8 presents the USACE High 
scenario inundation and the forecasted increase in residential development density derived from ICLUS 
data for New Jersey. Changes to environmental and cultural resources and social vulnerability 
characteristics will not be considered as part of the overall forecasted exposure index assessment. 
Discussions of likely future impacts with respect to SLC on environmental and cultural resources will be 
considered in the Environmental and Cultural Resources Conditions Report. Additional information 
related to the forecasted population and development density is included in Appendix C – Planning 
Analyses.  
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Figure 8. USACE High Scenario Future Mean Sea Level Inundation and Forecasted Residential 
Development Density Increase for the State of New Jersey 
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Extreme Water Levels 

As part of the CSRM Framework, the extent of coastal flood hazard was completed by using readily 
available 1 percent flood mapping from FEMA, preliminary 10 percent flood values from the Engineer 
Research and Development Center (ERDC) extreme water level analysis, and the Sea, Lake, and 
Overland Surge from Hurricanes (SLOSH) modeling conducted by NOAA. The inundation zones 
identified by the SLOSH model depict areas of possible flooding from the maximum of maximum 
(MOM) event within the five categories of hurricanes by estimating the potential surge inundation during 
a high tide landfall. Although the SLOSH inundation mapping is not referenced to a specific probability 
of occurrence (unlike FEMA flood mapping, which presents the 0.2 percent and 1 percent flood 
elevation zones), a Category 4 hurricane making landfall during high tide represents an extremely low 
probability of occurrence but high magnitude event. In most cases, it is only possible to provide risk 
reduction to some lower level like the 1 percent flood. Figure 9 presents the SLOSH hydrodynamic 
modeling inundation mapping associated with Category 1 through 4 hurricanes. 

Figure 10 presents the approximate 1 percent floodplain plus 3 feet for the same area to illustrate areas 
exposed to projected inundation levels, which are closely aligned with the USACE High scenario for 
projected SLC by year 2068 as well as New York City’s new building ordinance. Areas between the 
Category 4 and 1 percent plus 3 feet floodplain represent the residual risk for those areas included in 
the NACCS study area and Category 4 MOM floodplain. 

Figure 11 presents the limit of the current 10 percent floodplain (an area with a 10 percent or greater 
chance of being flooded in any given year). The purpose of the 10 percent floodplain is to consider the 
possibility of surge reduction related to some natural and nature-based features (NNBF) management 
measures such as wetland, living shorelines, and reefs.  
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 Figure 9. Impacted Area Category 1 - 4 Water Levels for the State of New Jersey  
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Figure 10. Impacted Area 1 Percent + 3 feet Water Surface for the State of New Jersey  
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 Figure 11. Impacted Area 10 Percent Water Surface for the State of New Jersey 
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Environmental Resources 

Nearly half of New Jersey’s beach and dune habitat is adjacent to highly developed areas. Sand 
beaches and vegetated dunes provide an important buffer between coastal waters and infrastructure. 
Sea level and climate change can have significant impacts to this buffer if nothing is done to protect this 
habitat.  

It is expected that CSRM projects constructed by USACE would continue to receive renourishment for 
50 years after initial construction. The remaining beaches and dunes that are not maintained by the 
state and local communities are at risk of damage from SLC. If beaches are armored, adjacent beaches 
will erode and sediments will not be available for natural replenishment of sand in areas that are not 
supplemented with beach nourishment projects. In many areas, this will eliminate beach nesting habitat 
for terrapins and horseshoe crabs and foraging habitat for birds by small beach organisms found within 
or on the sandy substrate or beach wrack.  

Millions of birds migrating along the mid-Atlantic Flyway depend on horseshoe crab (Limulus 
polyphemus) eggs laid on sandy beaches along the Delaware Bay, Sandy Hook Bay, and Raritan Bay. 
The loss of these sandy beaches, particularly the highly susceptible beaches of southern New Jersey to 
SLC could be devastating to horseshoe crabs, birds, including the red knot, coastal birds, nesting 
terrapins, and other wildlife. 

Coastal wetlands have the potential to adapt and keep pace with SLC through vertical accretion and 
inland migration if there is space available at the same elevation relative to the tidal range and a stable 
source of sediment. SLC forces coastal wetlands to migrate inland, causing upslope transitional 
brackish wetlands to convert to saline marshes and the saline marshes on the coastline to drown or 
erode. Many of New Jersey’s coastal wetlands are adjacent to human development or seawalls that 
block natural wetland migration paths, and these wetlands will be inundated. In addition, these wetlands 
will generally be unable to accrete at a pace greater or equal to relative SLC, so a change in sea level 
will cause a net loss of marsh acreage. This habitat is critical for numerous nesting and migrating bird 
species, diamondback terrapin, marsh dwelling fish, and other species. 

Coastal freshwater wetlands in New Jersey are particularly sensitive to extreme high tides resulting 
from an increase in storm frequency or magnitude; these high tides can carry salts inland to salt-
intolerant vegetation and soils. If these coastal freshwater wetland communities are unable to shift 
inland, freshwater flora and fauna could be displaced by salt-tolerant species.  

Sea level change could result in the inundation of tidal mud flats, and this would eliminate critical 
foraging opportunities for birds. The tidal flats of New Jersey’s back bays are especially vulnerable, as 
these are critical foraging areas for hundreds of species of shorebirds, passerines, raptors, waterfowl, 
and finfish. 

Sea level change could also have an impact on large bird populations found on marsh islands and 
islands created with dredged material in the back bays. Loss of marsh area as a result of SLC would 
have negative implications for the hundreds of thousands of shorebirds that stop in marshes along the 
Atlantic Flyway to feed and rest during their annual migrations.  

Although there is generally more room for wetland to migrate in parks and refuges, these areas will still 
lose salt and freshwater marshes and dry land to open water as a result of the effects of SLC.  

A more detailed explanation of these effects can be found in the Environmental and Cultural Resources 
Conditions Report. 
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IV. NACCS Coastal Storm Exposure and Risk Assessments 
The extent of flooding, as presented in Figures 9 to 11, was used to delineate the areas included in the 
coastal storm risk and exposure assessments. An exposure index was created for population density 
and infrastructure, social vulnerability characterization, and environmental and cultural resources. In 
addition, the three individual indices were combined to create a composite exposure index. The 
purpose of combining individual exposure indices into a composite index was to provide an illustration 
of example values for features of the system, with population density and infrastructure weighted at 80 
percent of the total index, and social vulnerability characterization and environmental and cultural 
resources weighted at 10 percent each. For the purpose of the Framework, the overall composite 
exposure assessment identified areas with the potential for relative higher exposure to flood peril 
considering collectively the natural, social, and built components of the system. Additional information 
related to the development of the NACCS risk and exposure assessments is presented in Appendices 
B – Economics and Social Analyses, and C – Planning Analyses. 

 

IV.1 NACCS Exposure Assessment  
The Tier 1 assessment first required identifying the various categories to best characterize exposure. 
Although a myriad of factors or criteria can be used to identify exposure, the NACCS focused on the 
following categories and criteria, as emphasized in Public Law (PL) 113-2. 

Population Density and Infrastructure Index 

Population density includes identification of the number of persons within an areal extent across the 
study area; infrastructure includes critical infrastructure that supports the population and communities. 
These factors were combined to reflect overall exposure of the built environment. Figure 12 presents 
the population density and infrastructure exposure index. Figure 13 presents the percentages of 
infrastructure included within the population density and infrastructure exposure index. 
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Figure 12. Population and Infrastructure Exposure Index for the State of New Jersey 
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Social Vulnerability Characterization Index 

The social vulnerability characterization captures certain segments of the population that may have 
more difficulty preparing for and responding to natural disasters and was completed using the U.S. 
Census Bureau 2010 Census data. Important factors in social vulnerability include age, income, and 
inability to speak English.  

Figure 14 presents the social vulnerability characterization exposure index for the State of New Jersey. 
Areas with relatively higher concentrations of vulnerable segments of the population are identified from 
this analysis.  
  

19% 

2% 

6% 

9% 64% 

Critical Infrastructure 

Sewage, Water & Electricity 

Academics 

Medical 

Safety 

Other Considerations (includes 
transporation, communications, 
etc) 

*The information presented in this chart represents the critical infrastructure identified in the HSIP Gold data layer  
within the Category 4 MOM inundation area. At this scale, the information presented is intended to be approximate/ 
illustrative and may not capture all critical infrastructure. Local data should be used in any follow on analyses.  

Figure 13. Vulnerable Infrastructure Elements within the Category 4 MOM Inundation Area in 
the State of New Jersey 
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 Figure 14. Social Vulnerability Index for the State of New Jersey 
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The identification of risk areas based on the social exposure analysis is provided below on a reach-by-
reach basis for each of the planning reaches in the State of New Jersey.  

Reach: NJ1 

Based on the social vulnerability analysis, 34 areas were identified within this reach as areas with 
relatively high social vulnerability. These areas were located within census tracts 306, 304, 309, 313, 
311, 310, 307.02, 316.01, 316.02, 319.03, 319.04, 398, 307.01, 318.02, 320.01, 314, 308.02, 302, 317, 
and 305 (Union County, NJ) and 57, 58, 45, 46, 47, 48, 49, 50, 14.16, 56.01, 56.02, 52, 53, and 93 
(Middlesex County, NJ). These areas were all identified as areas of high risk mainly due to a large 
percent of the population being non-English speakers. Census tract 52 also was identified as 
vulnerable due to a large percent of the population being below the poverty level. Census tract 319.03 
also was identified as vulnerable due to a large percent of the population being over 65 years old. 

Reach: NJ2 

Based on the social vulnerability analysis, nine areas were identified within this reach as areas with 
relatively high social vulnerability. These areas were located within census tracts 7152 and 7153.01 
(Ocean County, NJ) and 8057, 8034, 8056, 8073, 8070.04, 8070.03, and 8072 (Monmouth County, 
NJ). The areas in census tracts 7152 and 7153.01 were identified as vulnerable due to a considerable 
percent of the population being under 5 years old. Census tracts 8057, 8034, 8070.34, and 8070.03 
have a considerable percent of the population that is non-English speaking. Census tracts 8056, 8073, 
and 8072 have a large percent of the population below the poverty level. Census tract 8070.04 has a 
considerable percent of the population over 65 years old. 

Reach: NJ3 

Based on the social vulnerability analysis, 30 areas were identified within this reach as areas with 
relatively high social vulnerability. These areas were located within census tracts 121, 2, 3, 4, 5, 15, 23, 
24, 14 (Atlantic County, NJ), and 214 (Cape May County, NJ) and 214, 7152, 7153.01, 7312.03, 
7312.02, 7312.06, 7312.04, 7312.05, 7222, 7157, 7159.02, 7202.05, 7160, 7153.02, 7154.02, 7156, 
7201.03, 7201.02, 7202.02, and 7201.01 (Ocean County, NJ). The areas in census tracts 121, 2, 3, 5, 
23, and 214 were all identified as vulnerable due to a large percent of the population being non-English 
speakers. The areas in census tracts 15, 23 24, and 7153.02 were identified as vulnerable due to a 
large percent of the population being below the poverty level. Census tracts 23, 14, 7152, 7153.01, 
7157, 7153.02, 7154.02, and 7156 were identified as vulnerable due to a large percent of the 
population being under 5 years old. And, census tracts 121, 2, 15, 24, 214, 7312.03, 7312.02, 7312.06, 
7312.04, 7312.05, 7222, 7157, 7159.02, 7202.05, 7160, 7201.03, 7201.02, 7202.02, and 7201.01 were 
all identified as vulnerable due to a large percent of the population being over 65 years old. 

Reach: NJ4 

Based on the social vulnerability analysis, four areas were identified within this reach as areas with 
relatively high social vulnerability. These areas were located within census tracts 220 (Salem County, 
NJ), and 203, 202, and 201 (Cumberland County, NJ). The areas in census tracts 203 and 202 were 
identified as vulnerable mainly due to a large percent of the population being non-English speakers. 
Census tract 220 was identified as vulnerable mainly due to a large percent of the population being 
below the poverty level. Census tract 201 was identified as vulnerable due to both a considerable 
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amount of non-English speakers as well as a large amount of the population being below the poverty 
level. 

 

Reach: NJ5 

Based on the social vulnerability analysis, 13 areas were identified within this reach as areas with 
relatively high social vulnerability. These areas were located within census tracts 7014.02 (Burlington 
County, NJ) and 6009, 6004, 6008, 6018, 6011.01, 6013, 6011.02, 6015, 6104, 6019, 6017, and 6007 
(Camden County, NJ). The areas in census tracts 6009, 6008, 6011.01, 6013, and 6007 were all 
identified as vulnerable due to a considerable percent of the population being non-English speakers. 
The areas in census tracts 6009, 6004, 6008, 6018, 6013, 6015, 6104, 6019, and 6017 were identified 
as vulnerable due to a large percent of the population being below the poverty level. Census tract 
7014.02 was identified as vulnerable due to a large percent of the population being over 65 years old. 

 

Reach: NY_NJ1 

Based on the social vulnerability analysis, 247 areas were identified within this reach in the State of 
New Jersey as areas with relatively high social vulnerability. These areas were located within the 
following census tracts, by county: Hudson County, NJ (39 census tracts); Bergen County, NJ (8 
census tracts); Union County, NJ (6 census tracts); Middlesex, County, NJ (4 census tracts); Passaic 
County, NJ (12 census tracts), and; Queens County, NJ (178 census tracts). 

 

Environmental and Cultural Resources Exposure Index 

Environmental and cultural resources were also evaluated as they relate to exposure to the Cat 4 
maximum inundation. Data from national databases, such as the National Wetlands Inventory and The 
Nature Conservancy Ecoregional Assessments; data provided from USFWS, including threatened and 
endangered species habitat and important sites for bird nesting and feeding areas; shoreline types; and 
historic sites and national monuments, among others were used in this analysis to assess 
environmental and cultural resource exposure. It should be noted that properties with restricted 
locations, typically archaeological sites, and certain other properties were omitted from the analysis due 
to site sensitivity issues.  

Figure 15 depicts the environmental and cultural resources exposure index for the State of New Jersey. 
This exposure analysis is intended to capture important habitat, and environmental and cultural 
resources that would be vulnerable to storm surge, winds, and erosion. It should be noted though, that 
mapped areas displaying high exposure index scores (shown in red and orange) may not include all 
critical or significant environmental or cultural resources, as indexed scores are additive; the higher the 
index score, the greater number of resources present at the site. Impacts and recovery opportunity 
would vary across areas and depending on the resource affected. 
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  Figure 15. Environmental and Cultural Resources Exposure Index for the State of New Jersey 
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It should be noted that some regions that may be recognized as important in one category or another 
may not show up on the maps as a location identified as a high (red and orange) environmental and 
cultural resource exposure area. These areas may have met only one or just a few of the criteria used 
in the evaluation. Further, due to the minority contribution of cultural resources in the analysis (40 
percent) and their general lack of proximity to key natural resource areas, historic properties may not be 
strongly represented. Additional information on important habitat and environmental and cultural 
resources can be found in the Environmental and Cultural Resources Conditions Report. 

A description of the high environmental and cultural resource exposure areas for each planning reach is 
described below.  

Reach: NJ1 

This analysis resulted in approximately 990 acres (red and orange) of high environmental and cultural 
resources exposure in planning reach NJ1. 

Historic Gateway National Recreation Area forms the entire 990 acres of the Coastal Barrier Resources 
System (CBRS) at Sandy Hook in the high environmental and cultural resources exposure index area. 
Sandy Hook provides habitat and has populations of threatened and endangered plants (seabeach 
amaranth, and knotweed); threatened and endangered shorebirds (piping plover, black skimmer, least 
tern, and roseate tern); and naturally formed dune systems. Salt marsh along the backside of the 
Sandy Hook spit provides habitat for many important invertebrates and resident fish species. The reach 
has a total of nearly 800 acres of rare, threatened, and endangered species habitat. 

Roughly 975 acres of The Nature Conservancy (TNC) priority conservation areas are located within the 
high environmental and cultural resources exposure index area of Reach NJ1. Coarse-grain 
unconsolidated material (sand, gravel, and cobble) compose approximately 350 acres of the shoreline, 
and there are about 51 acres of emergent marsh present. 

This index analysis resulted in roughly 975 acres of cultural resources buffer in the high environmental 
and cultural resources exposure index area. There is also one historic site, Fort Hancock at Sandy 
Hook. Fort Hancock has played dual roles in United States military history, Army Ordnance Board's 
Proving and Fort Hancock, the chief unit in the defense of New York Harbor (1898 through the 1960s), 
containing nearly 400 buildings and structures (many of which are seriously deteriorated and remain 
empty). http://www.nps.gov/history/history/online_books/saho/fort_handcock_clr.pdf.  

Within both NJ1 and NJ2 reaches, two Federal parks are within the high environmental and cultural 
resources exposure index area, Gateway National Recreation Area and Sandy Hook National Park.  

Reach: NJ2 

This analysis resulted in approximately 46 acres of high (red and orange) environmental and cultural 
resources exposure index area in planning reach NJ2.  

The Navesink/Shrewsbury Rivers complex comprises the roughly 13 acres of the CBRS in the high 
environmental and cultural resources exposure index area.  

Habitat is provided for piping plovers (~20 acres) and rare colonial waterbirds (~33). Approximately 50 
acres of TNC priority conservation area exists in these high exposure index areas. The shoreline is 
composed of about 18 acres of coarse-grained unconsolidated shore. Approximately 9 acres of 
emergent marsh and 4 acres of scrub-shrub wetlands also can be found in this exposure area.  

http://www.nps.gov/history/history/online_books/saho/fort_handcock_clr.pdf
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Within both NJ1 and NJ2 reaches, two historic sites are within the high environmental and cultural 
resources exposure index area, Squan Beach Life Saving Station #9 and St. John's Episcopal Church. 
There are also 46 acres of high exposure cultural resources buffer in NJ2. 

Reach: NJ3 

This analysis resulted in approximately 28,000 acres of high (red and orange) environmental and 
cultural resources exposure index area in NJ3.  

Priority areas (as defined by others) within the high environmental and cultural resources exposure 
index area in NJ3 include Coastal Barrier Islands as defined under the Coastal Barrier Resources Act 
(~26,000 acres); U.S. Fish and Wildlife Service (USFWS) protected areas (~43,200 acres); rare, 
threatened, and endangered species (21,300 acres); TNC priority conservation areas (~27,000 acres); 
and city, county, and state parks (~2,400 acres).  

The Coastal Barrier Islands within the high environmental and cultural resources exposure index area 
in NJ3 include Brigantine (~20,000 acres), Cedar Bonnet Island (~340 acres), Corson Inlet (~590 
acres), Del Haven (~400 acres), Island Beach (~1,800 acres), Kimbles Beach (~560 acres), 
Metedeconk Neck (~570 acres), Cape May (~4 acres), Moores Beach (~390 acres), and Stone Harbor 
(~1,550 acres).  

The USFWS protected areas within the high environmental and cultural resources exposure index area 
in NJ3 include about 43,200 acres of national wildlife refuges (NWRs) (Edwin B. Forsythe National 
Wildlife Refuge and Cape May National Wildlife Refuge). Habitat for rare, threatened, and endangered 
species within the NJ3 high environmental and cultural resources exposure index area include colonial 
waterbird habitat (~9,300 acres), shorebird species habitat (~1,400 acres), red knot habitat (~8,300 
acres), and piping plover habitat (~2,350 acres).  

City, county, and state parks (> 10 acres in size) within the resulting high environmental and cultural 
resources exposure index area of NJ3 include roughly 340 acres of city and/or county parks and 2,000 
acres of state parks.  

Habitat within the high environmental and cultural resources exposure index area in NJ3 is primarily 
emergent marsh (~23,350) but also includes seagrass (~1,060 acres), unconsolidated shore (sand, 
gravel, cobble) (~900 acres), freshwater forested/shrub wetland (~530 acres), scrub-shrub (~290 
acres), consolidated shore (mud, organic, flat) (~29 acres), and freshwater emergent wetland (~45 
acres). 

Cultural resources within the high environmental and cultural resources exposure index area in NJ3 
includes the U.S. Coast Guard Station, Cape May Lighthouse, Captain Francis Babcock House, 
Barnegat Lighthouse, Battery 223, Amanda Blake Store, and U.S. Life Saving Station No. 35 historic 
sites. Additionally, there are approximately 27,200 acres of cultural resources buffer. 

Reach: NJ4 

This analysis resulted in approximately 1,080 acres of high (red and orange) environmental and cultural 
resources exposure index area in NJ4. 

Priority areas (as defined by others) within the high environmental and cultural resources exposure 
index area in NJ4 include coastal barrier islands as defined under the Coastal Barrier Resources Act 
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(~1,060 acres); Rare, threatened, and endangered species (~1,810 acres); and TNC priority 
conservation areas (~1,050 acres). 

The coastal barrier islands within the high environmental and cultural resources exposure index area in 
NJ4 include 1,060 orange acres of Moores Beach.  

Rare, threatened, and endangered species within the high environmental and cultural resources 
exposure index area in NJ4 include shorebird species (rare species) designated habitat (~850 acres) 
and red knot (proposed threatened species) designated habitat (~960 acres). 

Habitat within the high environmental and cultural resources exposure index area in NJ4 is primarily 
emergent marsh (~990 acres) but also includes unconsolidated shore (sand, gravel, cobble) (~26 
acres) and freshwater forested/shrub wetland (~ 3 acres). 

Cultural resources within the high environmental exposure area in NJ4 include the Caesar Hoskins Log 
Cabin and Maurice River Lighthouse; there are approximately 1,050 acres of cultural resources buffer. 

Reach: NJ5 

This analysis resulted in no high environmental and cultural resources exposure index area in NJ5. 

Reach: NY_NJ1 

This analysis resulted in approximately 234 acres of high (red and orange) environmental and cultural 
resources exposure index areas in planning reach NY_NJ1.  

Jamaica Bay and Sandy Hook contribute to 228 acres of the CBRS in the high environmental and 
cultural resources exposure index area.  

Approximately 6 acres of TNC priority conservation area exists in these exposure areas. Over 231 
acres of habitat is provided for roseate terns, piping plovers, red knots, and rare colonial waterbirds. 
There are two acres of city, county, and state parks larger than 10 acres in size. There are no USFWS 
protected areas in this exposure area, but there are approximately 36 acres of Federal parks (units of 
the National Parks of New York Harbor). 

The 36-acre shoreline is comprised of coarse-grained unconsolidated sand and gravel shoreline. 
Approximately 4 acres of freshwater emergent marsh and 2 acres of tidal emergent marsh also can be 
found in these exposure areas.  

Reach NY_NJ1 has one national monument, Fort Tilden, and two Federal Parks, Breezy Point and 
Jacob Riis Park, within the high environmental and cultural resources exposure index area. There also 
are nearly 230 acres of cultural resources buffer in NY_NJ1. 

Composite Exposure Index  

All three of the exposure indices were summed together to develop one composite index that displays 
overall exposure. Figure 16 depicts the Composite Exposure Index for the State of New Jersey. 
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 Figure 16. Composite Exposure Index for the State of New Jersey 
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IV.2 NACCS Risk Assessment  
Exposure and coastal flood inundation mapping is used to identify the specific areas at risk. Once the 
exposure to flood peril of any area has been identified, the next step is to better define the flood risk. 
The Framework defines risk as a function of exposure and probability of occurrence. For each of the 
floodplain inundation scenarios, Category 4 MOM, 1 percent flood plus three feet, and the 10 percent 
flood, three bands of inundation were created. The bands correspond with the flooding source to the 
10-percent inundation extent, the 10-percent to the 1-percent plus three feet extent, and the 1-percent 
plus three feet to the CAT4 MOM inundation extent. The 1-percent plus three feet extent was defined 
as the CAT2 MOM because at the study area scale there were areas that did not include FEMA 1-
percent flood mapping. This process was completed for the composite exposure assessment in order to 
generate the NACCS risk assessment. The data was symbolized to present areas of relatively higher 
risk, which based on the analysis, corresponds with the three bands that were used in the analysis.  
Subsequent analyses could incorporate additional bands, which would present additional variation in 
the range of values symbolized in the figure. Figure 17 depicts the results of this risk assessment using 
the composite exposure data for the State of New Jersey. 
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Figure 17. Risk Assessment for the State of New Jersey 
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IV.3 NACCS Risk Areas Identification  
Applying the risk assessment to the State of New Jersey identified 37 areas for further analysis (Figure 
18). These locations are identified by reach in Figures 19 through 24 and are described in more detail 
below.  
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Figure 18. Risk Areas in the State of New Jersey 
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Reach: NJ1 

The shoreline of New Jersey Reach 1 (Figure 19) is classified as mostly beach, with significant 
presence of USACE coastal flood risk management projects and an extensive 1 percent floodplain. 
Four areas of high exposure were identified in Reach NJ1 and are described in this section. 

NJ1_A: Elizabeth River, Rahway River, and Woodbridge River Basins (Tidal Portions) 

Communities in this risk area include Elizabeth, Linden, Rahway, Iselin, Carteret, Woodbridge, Avenel, 
and Perth Amboy. This area is characterized by dense, urban residential development, mixed industrial, 
and commercial use. Major roads include Interstate 95, the Goethals Bridge, and the Outerbridge 
Crossing. The shoreline is dominated by natural gas, oil, chemical, and petroleum facilities. There is a 
strong concentration of electric generation units (84) and electric substations (14). Additionally, there 
are eight ports within this risk area along the Arthur Kill and extensive railroad networks to transport the 
freight unloaded at this port as well as NJ Transit and Amtrak passenger trains. Three airports are 
located within this area. The three rivers flow into the Arthur Kill; these municipalities experience tidal 
flooding from the tidally influenced portions of the three rivers, and from the Arthur Kill itself. There are 
existing USACE Flood Risk Management (FRM) feasibility studies for each of the three river basins, but 
there are no constructed USACE FRM projects. 

NJ1_B: Raritan River and South River Basins (Tidal Portions)  

The Raritan River is tidally influenced for 14 miles from New Brunswick to South Amboy, at the western 
end of Raritan Bay. Tidal flooding from the Raritan River affects New Brunswick and Highland Park. 
There are extensive fluvial flood damages at Bound Brook and Manville, but fluvial damages are 
beyond the scope of the current study effort. The South River is the first major tributary of the Raritan 
River, located approximately 8 miles upstream of the mouth of the Raritan River at Raritan Bay. It is 
tidally controlled from its mouth upstream to Duhernal Lake Dam. Fluvial conditions prevail upstream of 
the dam where there are no widespread flooding problems. The flood prone areas are within the 
Boroughs of South River and Sayreville, the Township of Old Bridge, and the Historic Village of Old 
Bridge (located within the Township of East Brunswick). This area consists primarily of suburban 
developments with urban centers, with two airports, a port, rail facilities, and a wastewater treatment 
plant. There is an authorized but unconstructed USACE FRM project for South River, which is currently 
being reevaluated to account for changed conditions post-Sandy, pursuant to PL 113-2. 

NJ1_C: Raritan Bay and Sandy Hook Bay  

This risk area includes 21 miles of shoreline along Raritan Bay and Sandy Hook Bay in Monmouth and 
Middlesex Counties, NJ. This area is bounded by the Route 36 bridge over the Shrewsbury River at 
Highlands to the east, South Amboy at the entrance to the Raritan River to the west, and Route 36 in 
Monmouth County and Route 35 in Middlesex County on the landward side. Communities within this 
risk area include Highlands, Atlantic Highlands, Leonardo, Belford, Port Monmouth, Hazlet, Union 
Beach, Keyport, Keansburg, North Middletown, Laurence Harbor, Cliffwood Beach and Sayreville. 
These communities are fully developed with a mix of residential and retail and located on the low lying 
land along the bays. Beyond the typical infrastructure needed to support these communities, there is 
also a Navy Weapons Station located on Earle Pier. Additionally, there are 28 National Shelter System 
facilities. There are multiple ferries that run to New York, Highlands, Atlantic Highlands, and Belford. 
The coastline is fully developed, with seven ports and eight wastewater treatment plants. This area 
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experiences tidal storm surge and flooding from Raritan Bay, Sandy Hook Bay, and associated tidal 
creeks. 

Within this risk area, the communities of Laurence Harbor, Morgan Beach, Seidler’s Beach, Knollcroft, 
Keansburg, and North Middletown have existing Federal flood risk management projects that were 
authorized in 1962 and are in the process of being repaired and restored to the design profile pursuant 
to PL 113-2. The communities of Leonardo, Highlands, and Keyport have existing USACE FRM 
feasibility studies, of which Leonardo and Highlands have been included in the Second Interim Report 
pursuant to PL 113-2. Port Monmouth and Union Beach have authorized projects that also have been 
included in the Second Interim Report. 

NJ1_D: Lower Raritan Bay – the Amboys (South Amboy and Perth Amboy) 

Perth Amboy and South Amboy are cities located at the mouth of the Raritan River on Raritan Bay, with 
Perth Amboy on the north side and South Amboy on the south side. Tidal flooding comes from the 
Arthur Kill, the Raritan River, and Raritan Bay. Both cities are extensively developed along their 
waterfronts, which are low lying. Perth Amboy is also home to industrial enterprises, including oil and 
asphalt refineries. Infrastructure features within the risk area include ports and power plants. 
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Figure 19. Reach NJ1 Risk Areas 
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Reach: NJ2 

The shoreline of New Jersey Reach 2 (Figure 20) is mostly beach, with significant presence of USACE 
coastal flood risk management projects, and limited extent of the1 percent floodplain. Six areas of high 
exposure were identified in Reach NJ2 and are described in this section. 

NJ2_A: Sandy Hook to Manasquan Constructed Beach Erosion Control Project Region 

This risk area is approximately 21 miles long, extending a few blocks west (approximately 2,000 feet 
wide) through the communities of Manasquan, Sea Girt, Spring Lake, Lake Como, Belmar, Avon-by-
the-Sea, Bradley Beach, Ocean Grove, Asbury Park, Loch Arbour, Allenhurst, Deal, Elberon, Long 
Branch, Monmouth Beach, and Sea Bright. The oceanfronts are characterized by full residential 
development. The main problems are tidal flooding and beach erosion. The existing USACE shore 
protection project is divided into two sections. Section 1, which extends 12 miles from Sea Bright to 
Loch Arbor, is partially complete; Sea Bright to Long Branch has been constructed. Section 2, which 
extends 9 miles from Asbury Park to Manasquan Inlet, was completed in 2001. To date, the segment 
from Elberon to Loch Arbor has not been constructed. The constructed reaches will be re-nourished to 
their original design profile, pursuant to PL 113-2 through the USACE Flood Control and Coastal 
Emergencies (FCCE) program. 

NJ2_B: Manasquan Inlet to Spring Lake  

This risk area extends from Manasquan Inlet northward to the northern boundary of Spring Lake and 
westward into Brielle, Wall Township, and Spring Lake Heights. It is on the landward side of NJ2_A. 
The area is characterized by dense residential development, with a commercial center in each town. 
Infrastructure includes cell towers, electrical facilities, rail facilities, fire stations, and National Shelter 
System facilities. The main problem is storm surge through Manasquan Inlet and the Wreck Pond 
outfall.  

NJ2_C: Lake Como Northward to Southern Deal  

This risk area spans Lake Como northward to southern Deal, encompassing Lake Como, Belmar, 
Avon-by the Sea, Bradley Beach, Ocean Grove (Neptune Township), Asbury Park, Loch Arbour, 
Allenhurst, and Deal. It is on the landward side of NJ2_A. Similar to NJ2_B, the area is characterized 
by dense residential development, with a commercial center in each town. Infrastructure includes 
wastewater treatment plants, rail facilities, hospitals, and National Shelter System facilities. The primary 
problem is tidal flooding through the Shark River Inlet and the Deal Lake flume.  

NJ2_D: Northern Deal (Poplar Brook)  

This risk area is in northern Deal, where potential surge impacts through Poplar Brook affect suburban 
developments. The area is on the landward side of NJ2_A, and its problems could be addressed 
through improvements or modifications to NJ2_A. 

NJ2_E: Elberon (Takanassee Outfall) 

This risk area is in a section of Long Branch called Elberon, on the northern and southern sides around 
the Takanassee outfall, where storm surge from the Takanassee outfall affects suburban development. 
The area is on the landward side of NJ2_A, and its problems could be addressed through 
improvements or modifications to NJ2_A. 
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NJ2_F: Shrewsbury River  

The Shrewsbury River Basin is a back bay waterway that includes the Navesink River and multiple 
tributary creeks. The Shrewsbury and Navesink rivers generally flow northeast toward Sea Bright and 
then turn to the north to discharge into Sandy Hook Bay at Highlands, NJ. The shorelines of the 
Shrewsbury River and the Navesink River are almost entirely developed with single-family houses, but 
the Shrewsbury shoreline is low lying while the shores of the Navesink have steeper slopes. Storm 
surge flooding from the Shrewsbury River system affects the municipalities of Colts Neck, Eatontown, 
Fair Haven, Holmdel, Little Silver, Long Branch, Middletown, Monmouth Beach, Oceanport, Red Bank, 
Rumson, Sea Bright, Shrewsbury, and West Long Branch. There is a dense infrastructure network, 
including cell phone towers and electrical facilities, rail facilities and airports, and shelters. There is an 
existing flood risk management feasibility study for the Shrewsbury River focusing on Sea Bright, which 
is included in the Interim 2 Report. Additionally, there are existing Federal navigation channels in the 
main stems of the Shrewsbury and Navesink rivers and state navigation channels in the tributary 
creeks.  
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Figure 20. Reach NJ2 Risk Areas 
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Reach: NJ3 

The shoreline of New Jersey Reach 3 (Figure 21) is classified as mostly beach with some 
wetland/estuarine, with significant presence of USACE coastal flood risk management projects, and an 
extensive 1-percent floodplain. Fifteen areas of high exposure were identified in Reach NJ3 and are 
described in this section. 

NJ3_A: Manasquan River and Inlet and Vicinity 

The Manasquan River, Metedeconk River, Kettle Creek, Barnegat Bay, Toms River, and the Atlantic 
Ocean are the present bodies of water influencing this area. The communities of Point Pleasant Beach, 
Point Pleasant, Bay Head, Mantoloking, Lavallette, Seaside Heights, and Seaside Park are within this 
risk area. This area is characterized as dense single-family homes in a low lying area, it is primarily a 
seasonal beach community. The shoreline for this area is constructed of beach, urban, and limited 
wetlands. Major roads include Highway 35 and 37. There is one airport, one power generation plant, 
and one rail station. 

NJ3_B: Northern Barnegat Bay and Vicinity 

The Metedeconk River, Kettle Creek, Toms River, Cedar Creek, Forked River, and Barnegat Bay are 
the present bodies of water influencing this area. The communities of Point Pleasant, Brick, Island 
Heights, Toms River Township, Toms River, South Toms River, Pine Beach, Ocean Gate, Bayville, 
Lanoka Harbor, and Forked River are within this risk area. This area is characterized as medium 
density single-family homes surrounded by back bay wetlands. The shoreline for this area is 
constructed by wetlands, urban, beach, and bluffs. Major roads include Highway 9. There is one airport, 
one prison, and five wastewater treatment plants. 

NJ3_C: Southern Barnegat Bay and Vicinity 

The Forked River, Oyster Creek, Mill Creek, Westecunk Creek, Manahawkin Bay, Little Egg Harbor, 
and the Atlantic Ocean are the bodies of water influencing this area. The communities of Waretown, 
Ocean Township, Barnegat, Manahawkin, Tuckerton, Barnegat Light, Harvey Cedars, Surf City, Ship 
Bottom, Long Beach Township, and Beach Haven are within this risk area. This area is characterized 
as medium to high density single-family homes in a low lying area. The shoreline types are dominant 
back bay wetland with a dominant beachfront on the ocean side. Included are large areas of urban 
development within the back bay as well. Major roads include Highway 72, which is the only bridge 
from the barrier island to the mainland. There is one airport and one wastewater treatment plant. 

NJ3_D: Mullica River and Great Bay and Vicinity 

The Mullica River, Great Bay, and Little Egg Harbor are the present bodies of water influencing the 
area. Little Egg Harbor Township is the city within this area. This area’s shoreline type includes 
wetlands, urban (docks), small beach and small bluff areas. This area is characterized as medium 
density single-family homes in a low lying area. There are no major roads beyond localized 
neighborhood roads. There is one nuclear power plant (Oyster Creek) and one wastewater treatment 
plant present. 
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NJ3_E: Absecon and Brigantine Islands and Vicinity 

Absecon Channel, Great Egg Harbor Inlet, the Atlantic Ocean, and various back bay meanders are the 
present bodies of water influencing this area. The communities of Brigantine, Atlantic City, Ventnor City, 
Margate City, and Longport are within this risk area. This area is characterized as high density urban 
multi-family dwellings, single-family homes, and casinos. The shoreline for this area is constructed 
beaches, urban back bay armoring, and minimal wetlands. Major roads include the Atlantic City 
Expressway (Highway 42), Brigantine Boulevard, and Atlantic Avenue. There are three airports, 26 
electric generation units, three power generation plants, one rail station, and six wastewater treatment 
plants. 

NJ3_F: Absecon Bay and Vicinity Including Pleasantville 

Lakes Bay and Absecon Bay are the present bodies of water influencing this area. The City of 
Pleasantville is within this risk area. This area is characterized as medium density multi-family and 
single-family dwellings. The shoreline type for this area is wetlands and urban. Major roads include the 
Atlantic City Expressway (Highway 42). There is one airport present. 

NJ3_G: Northern Great Egg Harbor Bay and Vicinity 

Patcong Creek, Scull Bay, Steelman Bay, and Great Egg Harbor Bay are the bodies of water 
influencing this area. The communities of Linwood and Somers Points are within this area. This area is 
characterized as medium density single-family homes in a low lying area. The shoreline types include 
wetland, beaches, and minimal urban and bluffs. Major roads include Highway 9 and the Garden State 
Parkway. There is one airport and two wastewater treatment plants. 

NJ3_H: Southern Great Egg Harbor Bay and Vicinity 

Great Harbor is the body of water influencing this area. Beesley’s Point is the city within this risk area. 
This area is characterized as a municipal/commercial area. The shoreline type includes wetland and 
urban. Major roads include Highway 9 and the Garden State Parkway. There are 21 electric generation 
units, one electric substation, and one power generation plant. 

NJ3_I: Ocean City and Vicinity 

Great Egg Harbor Inlet/Bay, Peck Bay, Corson Inlet, and the Atlantic Ocean are the bodies of water 
influencing this area. The City of Ocean City is within this risk area. This area is characterized as 
medium density single-family homes surrounded by back bay wetlands. The shoreline type for this area 
is wetlands and urban with a dominant beachfront. Major roads include Highway 52 and the Garden 
State Parkway. There is one airport, two electric generation units, and two power generation plants. 

NJ3_J: Ludlam Island and Vicinity 

Corson Inlet, Strathmere Bay, Ludlam Bay, Intracoastal Waterway, Townsends Inlet, and the Atlantic 
Ocean are the present bodies of water influencing this area. The communities of Strathmere and Sea 
Isle City are within this risk area. This area is characterized as medium density single-family homes 
surrounded by back bay wetlands. The shoreline type for this area includes a dominant wetland and 
beach with urban development. Major roads include Sea Isle Boulevard and Landis Avenue. There are 
three road-rail bridges. 
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NJ3_K: Seven Mile Island and Vicinity 

Townsends Inlet, Gull Island Thorofare, Great Channel, Hereford Inlet, and the Atlantic Ocean are the 
bodies of water influencing this area. The communities of Avalon and Stone Harbor are within this risk 
area. This area is characterized as medium density single-family homes surrounded by back bay 
wetlands. The shoreline type for this area includes urban, wetland, and dominant beach. Major roads 
include Avalon Boulevard, Stone Harbor Boulevard, and Ocean Drive. There are three cellular towers 
and six road-rail bridges. 

NJ3_L: Wildwoods and Vicinity 

Hereford Inlet, Grassy Sound, Richardson Sound, Sunset Lake, and the Atlantic Ocean are the present 
bodies of water influencing this area. The communities of North Wildwood, West Wildwood, Wildwood, 
Wildwood Crest, Five Mile Beach, and Mile Beach are within this risk area. This area is characterized 
as medium density single and multiple family home dwellings surrounded by back bay wetlands. The 
shoreline type for this area includes urban, wetland, and dominant beach. Major roads include Highway 
47 and 147. There are six bus stations and three road-rail bridges. 

NJ3_M: Cape May and Vicinity 

Intracoastal Waterway, Delaware Bay, and the Atlantic Ocean are the bodies of water influencing this 
area. The communities of Cape May, West Cape May, and Cape May Point are within this risk area. 
This area is characterized as medium to low density single-family homes. The shoreline type for this 
area includes urban, beach, and minimal wetland. Major roads include Sunset Boulevard and Highway 
109. There are three bus stations, one ice plant, and two road-rail bridges. 

NJ3_N: Western Cape May and Vicinity 

Intracoastal Waterway and the Delaware Bay are the present bodies of water influencing this area. The 
communities of North Cape May and Villas are within this risk area. This area is characterized as 
medium to low density single-family homes. The shoreline type for this area includes beach and urban. 
Major roads include Bayshore Road and Town Bank Road. There is one airport, one ferry, and one 
wastewater treatment plant. 

NJ3_O: Middle Township and Vicinity 

Delaware Bay and Bidwell Creek are the present bodies of water influencing this area. The closest city 
is Middle Township. This area is characterized as low density rural. The shoreline type for this area is 
beach. There is no infrastructure present. 
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Figure 21. Reach NJ3 Risk Areas 
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Reach: NJ4 

The shoreline of New Jersey Reach 4 (Figure 22) is classified as mostly wetland/estuarine, with very 
limited USACE coastal flood risk management projects, and an extensive 1-percent floodplain. Three 
areas of high risk were identified in Reach NJ4 and are described in this section. 

NJ4_A: Maurice River and Vicinity 

The Delaware Bay and Maurice River are the present bodies of water influencing this area. The 
communities of Delmont, Maurice River, and Port Norris, are within this risk area. This area is 
characterized as medium to low density single-family rural homes. The shoreline type for this area 
includes wetland and urban. Major roads include Highway 47. There are two prisons in this area. 

NJ4_B: Delaware Bay Shoreline of Southern Salem County and Northern Cumberland County  

The Delaware Bay/Estuary is the body of water influencing this area. This area is not populated with 
homes and is characterized as municipal and commercial infrastructure. The shoreline type for this 
area is partially urban. No major roads are present. There are six electric generation units, two nuclear 
power plants, and two power generation plants. 

NJ4_C: Salem River and Vicinity 

The Delaware Bay/Estuary and Salem River are the present bodies of water influencing this area. The 
City of Salem is within this risk area. This area is characterized as low density single-family rural 
homes. The shoreline type for this area includes wetland and low urban. Major roads include Highway 
49. There is one electric generation unit, three ports, and one power generation plant.  
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Figure 22. Reach NJ4 Risk Areas 
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Reach: NJ5 

The shoreline of New Jersey Reach 5 (Figure 23) is classified as mostly wetland/estuarine, with 
significant presence of USACE coastal flood risk management projects, and an extensive 1 percent 
floodplain. Five areas of high risk were identified in Reach NJ-5 and are described in this section. 

NJ5_A: Pennsville and Vicinity 

The Delaware Bay/Estuary is the body of water in this area. The communities of Pennsville and 
Deepwater are within this risk area. This area is characterized as medium density single-family rural 
homes. The shoreline type for this area includes urban. Major roads include Highway 130, Highway 49, 
and Interstate 295. There is one airport, 24 electric generation units, one port, two power generation 
plants, and two wastewater treatment plants. 

NJ5_B: Penns Grove and Vicinity 

The Delaware Bay/Estuary is the body of water in this area. The City of Penns Grove is within this risk 
area. This area is characterized as medium density single-family rural homes. The shoreline type for 
this area includes urban. Major roads include North and South Virginia Ave. There are two wastewater 
treatment plants in this area. 

NJ5_C: Camden/Cooper River and Vicinity 

The Delaware Bay/Estuary, Mantua Creek, Big Timber Creek, Cooper River, and Pennsauken Creek 
are the bodies of water in this area. The communities of Paulsboro, West Deptford, Gloucester City, 
Collingswood, Camden, and Pennsauken Township are within this risk area. This area is characterized 
as medium to high density single and multiple family urban homes. The shoreline type for this area 
includes bluffs, wetland, and urban. Major roads include Interstate 76, 295, 676, and Highway 130. 
There are two airports, 35 electric generation units, one ferry, 46 ports, and 10 power generation plants. 

NJ5_D: Palmyra and Vicinity 

The Delaware Bay/Estuary and Rancocas Creek are the bodies of water in this area. The communities 
of Palmyra, Riverton, Riverside, Delanco, and Beverly are within this risk area. This area is 
characterized as medium to high density single and multiple family urban homes. The shoreline type for 
this area includes bluffs, wetland, and urban. Major roads include Highway 130. There is one port and 
six wastewater treatment plants. 

NJ5_E: Burlington and Vicinity 

The Delaware Bay/Estuary and Assiscunk Creek are the bodies of water in this area. The City of 
Burlington is within this risk area. This area is characterized as medium density single and multiple 
family homes. The shoreline type for this area includes bluffs, wetland, and urban. Major roads include 
Highway 413 and Highway 130. There is one airport, three ports, and one power generation plant. 
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Figure 23. Reach NJ5 Risk Areas 
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Reach: NY_NJ1 

The shoreline of New York and New Jersey Reach 1 (Figure 24) is the core of the New York 
metropolitan area. It is urban, with no USACE CSRM projects, and moderate floodplain. This reach 
includes northern New Jersey and the five boroughs of the City of New York: Manhattan, Brooklyn, 
Queens, the Bronx, and Staten Island. Of the five boroughs, only the Bronx is located on the 
continental United States mainland. Manhattan and Staten Island are islands, and Brooklyn and 
Queens are located on the western end of Long Island. The bridges and tunnels that serve as primary 
evacuation routes between the islands of New York City to the mainland are vitally important, 
considering that the five boroughs alone are home to more than 8 million people. Across the Hudson 
River, the New Jersey waterfront contains some of the most densely populated communities within the 
United States. This reach suffered grave and extensive damages from Hurricane Sandy, with 43 deaths 
within New York City alone from the storm. Details on the extent of damages from Hurricane Sandy and 
description of damages can be found in the Strategic Initiative for Rebuilding and Resiliency (SIRR) 
Report released by NYC Department of Planning in June 2013.  
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Figure 24. Reach NY_NJ1 Risk Areas 
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Seventeen areas of high risk were identified in reach NY_NJ1. Four of these areas are in the State of 
New Jersey and are included in the below list. Unless explicitly stated otherwise, the basic 
characterization of areas of high exposure within this reach is densely populated in terms of population 
and infrastructure. 

NY_NJ1_A: Lower Passaic River 

Flooding in the tidal portion of the Lower Passaic River affects municipalities from Newark Bay up to 
Dundee Dam. Municipalities within the Category 4 floodplain in this risk area include Newark, Harrison, 
East Newark, Kearny, North Arlington, Belleville, Lyndhurst, Rutherford, East Rutherford, Delawanna, 
Wallington, and Garfield. Of the listed communities, the communities of Newark, Kearny, and Harrison 
in the southern portion of the risk area are the most heavily populated and experienced the most 
reported damages. The storm surge from Hurricane Sandy inundated an extensive area of highly 
developed industrial, commercial, and residential neighborhoods. There was one documented fatality in 
this area due to the storm surge during Hurricane Sandy. The highly utilized urban transit systems of 
the Port Authority Trans-Hudson (PATH), NJ Transit, and Amtrak also operate through this area, and 
these transportation infrastructures were extensively damaged from the storm surge. Newark 
International Airport is one of nine airports located within this risk area as well. Other key infrastructure 
includes Amtrak and NJ Transit rail stations and lines, freight rail lines, bus stations, electrical power 
plants, wastewater treatment plant, and over 40 ports.  

There is a USACE Passaic Tidal FRM study, which was originally formulated as a common element of 
the Passaic River Mainstem FRM project. The tidal risk reduction area consists of 5.5 miles of levees 
and 5.0 miles of floodwalls to provide a 500 year level of risk reduction to tidal flood prone areas in the 
communities of Harrison, Kearny, and Newark. A feasibility study is being developed by USACE for the 
Superfund site (Diamond Alkali). 

NY_NJ1_B: Hacksensack River, Hackensack Meadowlands 

The Hackensack River Basin, located in Hudson and Bergen Counties, NJ, is tidal from its mouth up to 
the Oradell Dam, a distance of 22 miles. Tidal flooding occurs along the Hackensack River and its tidal 
tributaries, specifically in the Hackensack Meadowlands. There are nine tidal tributaries: Berry’s Creek, 
Losen Slofe, Mill Creek, Kingsland Creek, East River Ditch, Cromakill Creek, Penhorn Creek, Saw Mill 
Creek, and Bellman’s Creek. The Hackensack Meadowlands is one of the largest wetland complexes in 
the New York metropolitan area, at 32 square miles. In Bergen County, communities within the 
Meadowlands include Carlstadt, East Rutherford, Little Ferry, Lyndhurst, Moonachie, North Arlington, 
Ridgefield, Rutherford, South Hackensack, and Teterboro. Jersey City, Kearny, North Bergen, and 
Secaucus are located within Hudson County. During Hurricane Sandy, a levee was overtopped, 
causing flooding in Moonachie, Carlstadt, and Little Ferry, with up to 5 feet of water, endangering 
hundreds of people who had to be rescued. Notwithstanding the presence of the wetland complexes, 
the Meadowlands district is developed, with airports, electrical power plants, prisons, wastewater 
treatment plants, nursing homes, and National Shelter System Facilities. 

Under Section 324 of the Water Resources Development Act (WRDA) 1992, USACE is authorized to 
provide design and construction assistance to the New Jersey Meadowlands Commission (NJMC), the 
regional planning authority for the Hackensack Meadowlands. Under this project, USACE has 
examined possible flood risk management projects throughout the Meadowlands, including Berry’s 
Creek and the Route 7/ Belleville Turnpike area. 
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NY_NJ1_C: Hudson Waterfront of New Jersey (Jersey City to Edgewater) 

Risk area NY_NJ1_C is located within the Hudson Waterfront, which refers to the stretch of New Jersey 
between the Bayonne Bridge and the George Washington Bridge. This risk area includes the 
municipalities of Jersey City, Hoboken, Union City, Weehawken, West New York, Guttenberg, North 
Bergen, Fairview, Cliffside Park, and Edgewater and is among the most densely populated in the 
United States, with great ethnic and socioeconomic diversity. Hoboken and Jersey City suffered 
extensive inundation from Hurricane Sandy, and Hoboken is in the midst of developing a master plan 
for flood risk management. The Holland Tunnel is in Jersey City, and the Lincoln Tunnel is in Union 
City. Additionally, there are airports, ferries to New York, hospitals, nursing homes, ports, rail stations, 
and wastewater treatment plants. 

NY_NJ1_D: City of Bayonne 

The City of Bayonne in Hudson County is located on a peninsula bounded by Newark Bay, Kill van Kull, 
and Upper Bay. Located in the center of the Port of New York and New Jersey, it is a hub of industrial 
activity, with numerous ports and freight rail lines. In 2010, the Port Authority of New York and New 
Jersey agreed to acquire land from the Military Ocean Terminal at Bayonne from the city to build 
additional port facilities. Flood damages to Bayonne from Upper Bay, Kill Van Kull, and Lower Bay 
caused serious disruptions to port activity and the regional, if not national, economy. 

 

V. Coastal Storm Risk Management Strategies and Measures 

V.1 Measures and Applicability by Shoreline Type 
The structural and NNBF measures were further categorized based on shoreline type for where they 
are best suited according to typical application opportunities and constraints and best professional 
judgment (Dronkers et. al, 1990; USACE 2014). Shoreline types were derived from the NOAA 
Environmental Sensitivity Index Shoreline Classification dataset (NOAA, n.d.). Figure 25 presents the 
location and extent of each shoreline type in the State of New Jersey. Table 4 summarizes the 
measures’ applicability based on shoreline type. It is assumed non-structural measures could be 
considered in all geographic contexts, subject to further evaluation at a smaller scale.  

Additionally, a conceptual analysis of geographic applicability of NNBF measures presented in Table 3 
was completed, including beach restoration, beach restoration with breakwaters/groins, living 
shorelines, reefs, submerged aquatic vegetation, and wetlands. The geographic information system 
(GIS) operations that were used for the NNBF screening analysis are described in the Use of Natural 
and Nature-Based Features for Coastal Resilience Report (Bridges et. al., 2015).  In addition to the 
NOAA Environmental Sensitivity Index Shoreline Classification dataset (NOAA n.d.), other criteria 
considered were habitat type, impervious cover, water quality, and topography/bathymetry. Consistent 
with the theme of the Framework, further evaluation of the results would be required at a smaller scale 
and with finer data sets. Figure 26 presents the location and extent of NNBF measures based on 
additional screening criteria. Additional information associated with the methodology and results of the 
analysis is presented in the Planning Analyses Appendix 

Table 4 displays a summary of shoreline type by length by reach for the State of New Jersey. The 
lengths of shoreline type on an individual reach basis are provided in Figures 27 through 32.  
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Figure 25. Shoreline Types for the State of New Jersey 
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 Figure 26. NNBF Measures Screening for the State of New Jersey 
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Table 3. Structural and NNBF Measure Applicability by NOAA-Environmental Sensitivity Index (ESI) Shoreline 
Type 
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Structural      
   

 
Storm Surge Barrier1      

   
 

Barrier Island Preservation and 
Beach Restoration (beach fill, 
dune creation)2   x   

   

 

Beach Restoration and 
Breakwaters2   x   

   
 

Beach Restoration and Groins2   x   
   

 
Shoreline Stabilization      x x x  
Deployable Floodwalls     x     
Floodwalls and Levees  x   x   x  
Drainage Improvements x x x x x x x x x 

Natural and Nature-Based 
Features      

   
 

Living Shoreline      x x x x 
Wetlands       x  x 
Reefs x x    x   x 
Submerged Aquatic Vegetation3         x 
Overwash Fans4          
Drainage Improvements x x x x x x x x x 

1 The applicability of storm surge barriers cannot be determined based on shoreline type. It depends on other 
factors such as coastal geography. 

2 Beaches and dunes are also considered Natural and Nature-Based Features 
3 Submerged aquatic vegetation is not associated with any particular shoreline type. Initially assumed to apply to 
wetland shorelines. 

4 Overwash fans may apply to the back side of barrier islands, which are not explicitly identified in the NOAA-ESI 
shoreline database. 
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Table 4. Shoreline Types by Length (feet) by Reach 
Row 

Labels 
Beaches Manmade 

Structures 
(Exposed) 

Manmade 
Structures 
(Sheltered) 

Marshes / 
Swamps / 
Wetlands 

(Sheltered) 

Scarps 
(Exposed) 

Vegetated 
High Bank 
(Sheltered) 

Vegetated 
Low Bank 
(Sheltered) 

Grand Total 

NJ1 75,724 91,190 124,419 720,236 529   22,402 1,034,500 

NJ1_A 4,063 22,836 63,604 202,665     3,250 296,418 

NJ1_B     15,463 181,788     19,152 216,403 

NJ1_C 65,973 64,273 23,917 222,408 529     377,100 

NJ1_D 5,688 4,081 21,435 113,375       144,579 

NJ2 120,806 76,132 189,146 281,348     20,347 687,779 

NJ2_A 75,635 47,510 14,996 284       138,425 

NJ2_B 2,585 161 18,901 15,600     3,864 41,111 

NJ2_C 1,580 21,735 8,748 31,268       63,331 

NJ2_F 41,006 6,726 146,501 234,196     16,483 444,912 

NJ3 564,293 652,975 1,832,183 2,076,103   18,344 2,798 5,146,696 

NJ3_A 96,890 66,033 198,140 77,937     332 439,332 

NJ3_B 42,682 165,509 657,617 419,087   12,319 2,466 1,299,680 

NJ3_C 133,274 182,029 540,907 862,053       1,718,263 

NJ3_D 1,273 134 234,439 116,764   3,571   356,181 

NJ3_E 72,081 110,832 37,932 135,458       356,303 

NJ3_F     2,982 18,698       21,680 

NJ3_G 5,304 6,835 3,912 87,003   2,454   105,508 

NJ3_H 845 1,924   4,203       6,972 

NJ3_I 46,208 26,530 33,683 115,396       221,817 

NJ3_J 32,560 18,889 16,160 85,337       152,946 

NJ3_K 33,619 17,729 75,777 98,521       225,646 

NJ3_L 25,667 32,585 29,112 48,648       136,012 

NJ3_M 24,230 16,657 1,522 6,526       48,935 

NJ3_N 40,087 3,170           43,257 

NJ3_O 9,573 4,119   472       14,164 

NJ4 15,460 38,408   383,550 265     437,683 

NJ4_A 15,187 28,881   258,852 265     303,185 

NJ4_B 273 7,913           8,186 

NJ4_C   1,614   124,698       126,312 

NJ5 44,971 217,808 9,615 179,863   357,821   810,078 

NJ5_A 6,795 35,783   35,010   11,539   89,127 

NJ5_B 772 13,605   742       15,119 

NJ5_C 27,884 127,681 8,841 125,022   245,605   535,033 

NJ5_D 4,654 26,397 774 15,608   72,241   119,674 

NJ5_E 4,866 14,342   3,481   28,436   51,125 

Grand 
Total 

821,254 1,076,513 2,155,363 3,641,100 794 376,165 45,547 8,116,736 
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Figure 27. NJ1 Shoreline Types 
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Figure 28. NJ2 Shoreline Types

 

Figure 29. NJ3 Shoreline Types 
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Figure 30. NJ4 Shoreline Types 
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Figure 31. NJ5 Shoreline Types 

Figure 32. NY_NJ1 Shoreline Types 
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V.2 Cost Considerations 
Conceptual design and parametric cost estimates (typically per linear foot of shoreline) were developed 
for the various CSRM measures based on a combination of available cost information for existing 
projects and representative unit costs for all construction items (e.g., excavation, fill, rock, plantings) 
based on historical observations.  

VI. Tier 1 Assessment Results 
Table 5 presents the results of the State of New Jersey risk areas and the comparison of management 
measures. The reference to the level of risk reduction in the table relates to the flooding attribute of the 
storm damage reduction and resilience storm damage reduction function presented in Table 1 of the 
overview section.  The level of risk reduction (High or Low) is based on a 1 percent chance flood plus 
three feet (High) or 10 percent chance flood (Low) level.  For each shoreline type within the risk area 
presented in Table 5, the numerical sequence of the measures for each shoreline type within the 
respective risk area relates to the change in risk and the parametric unit cost estimates for the 
applicable measures.  Nonstructural measures could be considered in all geographic contexts, subject 
to further evaluation at a smaller scale.  As a result, Table 5 only presents the change in risk and the 
parametric unit cost estimates for structural measures, including NNBF. 
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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(Sheltered) 

NJ1_A Beaches H 3 2 1          

NJ1_A 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ1_B 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ1_B 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NJ1_B 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NJ1_B Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ1_C Beaches H 3 2 1          

NJ1_C 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ1_C Scarps 
(Exposed) 

L    2     1  3  

NJ1_C Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ1_D Beaches H 3 2 1          

NJ1_D 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ1_D Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ2_A Manmade H     3 2 1      
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
R

is
k 

Ar
ea

s 

N
AC

C
S 

S
ho

re
lin

e 
Ty

pe
 

Le
ve

l o
f R

is
k 

R
ed

uc
tio

n 
Be

ac
h 

R
es

to
ra

tio
n 

w
ith

 
Br

ea
kw

at
er

s 

Be
ac

h 
R

es
to

ra
tio

n 
w

ith
 

G
ro

in
s 

Be
ac

h 
R

es
to

ra
tio

n 
w

ith
 

D
un

es
 

Sh
or

el
in

e 
St

ab
iliz

at
io

n 

D
ep

lo
ya

bl
e 

Fl
oo

dw
al

l 

Fl
oo

dw
al

l 

Le
ve

e 

O
ve

rw
as

h 
Fa

ns
 

Li
vi

ng
 S

ho
re

lin
e 

W
et

la
nd

s 

R
ee

fs
 

SA
V 

R
es

to
ra

tio
n 

Structures 
(Sheltered) 

NJ2_A Beaches H 3 2 1          

NJ2_A Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ2_B Beaches H 3 2 1          

NJ2_B 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ2_B 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NJ2_B 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NJ2_B Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ2_C Beaches H 3 2 1          

NJ2_C 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ2_C Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ2_F Beaches H 3 2 1          

NJ2_F 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ2_F Beaches H 3 2 1          

NJ2_F 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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NJ2_F 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NJ2_F 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NJ2_F Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_A Beaches H 3 2 1          

NJ3_A 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_A 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NJ3_A Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_B Beaches H 3 2 1          

NJ3_B 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_B 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NJ3_B 
Vegetated 
Low Banks 
(Sheltered) 

    2     1    

NJ3_B Wetlands 
(Sheltered) 

         1 3 4 2 

NJ3_C Beaches H 3 2 1          

NJ3_C Manmade H     3 2 1      
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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Structures 
(Sheltered) 

NJ3_C Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_D Beaches H 3 2 1          

NJ3_D 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_D Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_E Beaches H 3 2 1          

NJ3_E 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_E Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_F 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_F Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_G Beaches H 3 2 1          

NJ3_G 
Manmade 
Structures 
(Sheltered) 

L     3 2 1      

NJ3_G Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_H Beaches H 3 2 1          

NJ3_H Wetlands 
(Sheltered) 

L         1 3 4 2 
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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NJ3_I Beaches H 3 2 1          

NJ3_I 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_I Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_J Beaches H 3 2 1          

NJ3_J 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_J Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_K Beaches H 3 2 1          

NJ3_K 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_K Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_L Beaches H 3 2 1          

NJ3_L 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_L Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ3_M Beaches H 3 2 1          

NJ3_M 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ3_M Wetlands 
(Sheltered) 

L         1 3 4 2 
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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NJ3_N Beaches H 3 2 1          

NJ3_O Beaches H 3 2 1          

NJ3_O Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ4_A Beaches H 3 2 1          

NJ4_A Scarps 
(Exposed) 

L    1     2  3  

NJ4_A Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ4_B Beaches H 3 2 1          

NJ4_C Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ5_A Beaches H 3 2 1          

NJ5_A Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ5_B Beaches H 3 2 1          

NJ5_B Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ5_C Beaches H 3 2 1          

NJ5_C 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ5_C Wetlands 
(Sheltered) 

L         1 3 4 2 

NJ5_D Beaches H 3 2 1          

NJ5_D 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NJ5_D Wetlands L         1 3 4 2 
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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(Sheltered) 

NJ5_E Beaches H 3 2 1          

NJ5_E Wetlands 
(Sheltered) 

L         1 3 4 2 

NY_NJ1_A Beaches H 3 2 1          

NY_NJ1_A 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NY_NJ1_A 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NY_NJ1_A 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NY_NJ1_A Wetlands 
(Sheltered) 

L         1 3 4 2 

NY_NJ1_B Beaches H 3 2 1          

NY_NJ1_B 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NY_NJ1_B 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NY_NJ1_B 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NY_NJ1_B Wetlands 
(Sheltered) 

L         1 3 4 2 

NY_NJ1_C 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      
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 Table 5. Comparison of Measures within NACCS Risk Areas in the State of New Jersey  
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NY_NJ1_C Wetlands 
(Sheltered) 

L         1 3 4 2 

NY_NJ1_C 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NY_NJ1_C Beaches H 3 2 1          

NY_NJ1_C 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NY_NJ1_C 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NY_NJ1_C 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NY_NJ1_C Wetlands 
(Sheltered) 

         1 3 4 2 

NY_NJ1_D Beaches H 1 2 3          

NY_NJ1_D 
Manmade 
Structures 
(Sheltered) 

H     3 2 1      

NY_NJ1_D 
Vegetated 
Low Banks 
(Sheltered) 

H      2 1      

NY_NJ1_D 
Vegetated 
Low Banks 
(Sheltered) 

L    2     1    

NY_NJ1_D Wetlands 
(Sheltered) 

L         1 3 4 2 
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VII. Tier 2 Assessment of Conceptual Measures 
As part of the NACCS Tier 2 analysis for the State of New Jersey and in coordination with NJDEP, the 
Hudson Waterfront of New Jersey was selected as an example area to apply the NACCS Tier 2 
assessment. Defined as Area NY_NJ1_C, this risk area includes the municipalities of Jersey City, 
Hoboken, Union City, Weehawken, West New York, Guttenburg, North Bergen, Fairview, Cliffside Park, 
and Edgewater. This area is at risk to coastal flooding from the New York-New Jersey Harbor and its 
tributaries, the Atlantic Ocean, and Long Island Sound. This area was selected for additional analysis 
due to the lack of existing Federal projects as well as the overall need for enhanced coastal resilience 
to surrounding communities due to significantly developed waterfront areas. 
 
As demonstrated in Table 6, this risk area was subdivided into four sub-regions. Each sub-region offers 
a unique set of CSRM measures, which may act as an example for similar geomorphic settings in the 
State of New Jersey by state and local agencies and non-governmental organizations.  
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Table 6. Tier 2 Analysis Example Area Relative Cost/Management Measure Matrix for the NY_NJ1_C Risk Area 

NY_NJ1_C Risk Area Strategy  
  
  
  

                    

    Risk Management Strategies (NJ)   

    Preserve   Accommodate   Avoid   

    Existing 
Coastal 

FRM 
Projects 

  Structural 
Measures  

(100-year plus 
3 feet) 

  Regional/ 
Gates     

(500-yr) 

  NNBF  
(10-yr) 

  Non-Structural 
(10-yr) 

  Acquisition  
(10-year 

floodplain) 

  

Sub Risk 
Area 

Description Existing 
Project -

2018 Post-
Sandy 

Estimated 
Design Level 

Description Cost 
Index 

Description Cost 
Index 

Description Cost 
Index 

Description Cost 
Index 

Description Cost 
Index 

1 Developed 
waterfront 

within 
Jersey City, 

includes 
Liberty State 

Park 

None N/A Floodwall/bulk
head raising 

with local tide 
gate 

0.08 Outside risk 
area 

(potentially 
would be at 
entrance to 

harbor) 

N/A Reuse of 
material 

excavated to 
create tidal 

marsh 
complex as 

part of larger 
environment
al restoration 

project, 
creating a 
berm with 
~6000 ft 

perimeter. 
May induce 

inundation in 
some areas 

while 
reducing 

0.03 Floodproofing 0.67 Acquisition 
and 

Relocation 

1.00 
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inundation in 
others. 

2 Developed 
waterfront 

within 
Jersey city, 
industrial 

use 

None N/A Floodwall/bulk
head raising, 

local tide gate 

0.22 Outside risk 
area 

(potentially 
would be at 
entrance to 

harbor) 

N/A Incompatible 
with 

industrial 
waterfront 

N/A Floodproofing 0.67 Acquisition 
and 

Relocation 

1.00 

3 Developed 
waterfront 
within City 
of Hoboken 

None N/A Floodwall/bulk
head raising 

0.14 Outside risk 
area 

(potentially 
would be at 
entrance to 

harbor) 

N/A Incompatible 
with 

industrial 
waterfront 

N/A Floodproofing 0.67 Acquisition 
and 

Relocation 

1.00 

4 Developed 
waterfront 
spanning 

Weehawken 
to 

Edgewater 

None N/A Floodwall/bulk
head raising 

0.45 Outside risk 
area 

(potentially 
would be at 
entrance to 

harbor) 

N/A Incompatible 
with 

industrial 
waterfront 

N/A Floodproofing 0.67 Acquisition 
and 

Relocation 

1.00 
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The Tier 2 analysis, presented in Table 6, evaluates the relative costs associated with risk management 
measures included in the three primary strategies: avoid, accommodate, and preserve, for CSRM for 
this particular area. For each of the areas identified, management measures were selected based on 
knowledge of the area and available data and analyses, including shoreline type, topography, extent of 
development from aerial photography, sea level change inundation, extreme water levels, and flood 
inundation mapping. Other information considered in the identification of measures includes existing 
CSRM projects, conceptual costs, and the change in risk associated with a combination of measures.  
 
The risk management associated with the management measures corresponds to the qualitative 
evaluation of measures presented in Table 6 such as high for a 1-percent-annual-chance flood plus 3 
feet and low for a 10-percent-annual-chance flood. The cost index was derived from parametric unit 
cost estimates divided by the highest parametric unit cost of all the management measures in the area. 
The higher the cost index, the greater the relative costs. This enables the users to compare the 
measures associated with the risk management strategy in order to evaluate affordability and ultimately 
lead to an acceptable level of risk tolerance. The combination of measures leading to a selection of a 
plan as described in the NACCS Framework would further quantify risk management, and evaluate and 
compare the change in the risk based on the total cost of the plan. This would be completed at a 
smaller scale, Tier 3 analysis, which would be able to incorporate refined exposure and risk, and 
evaluation of other risk management measures, as well as refined costs. 

VIII. Focus Area Analysis Summary 
Two Focus Area Analyses (FAAs) have been developed for the State of New Jersey, including the New 
York-New Jersey Harbor and Tributaries FAA and the New Jersey Back Bays FAA. The purpose of the 
FAA is to determine if there is an interest in conducting further studies to identify structural, non-
structural, NNBF, and policy/programmatic CSRM strategies and opportunities. The complete FAAs are 
provided in an attachment to this New Jersey State Chapter. A summary discussion of the content of 
this analysis for each FAA is provided below. 

New York-New Jersey Harbor and Tributaries 

The purpose of the New York-New Jersey Harbor and Tributaries (NYNJHT) FAA is to:  

• Examine New York-New Jersey Harbor and Tributaries to identify problems, needs, and 
opportunities for improvements relating to CSRM, flood risk management, and related purposes. 

• Identify a non-Federal sponsor(s) willing to cost share potential future investigations. 

The study area encompasses New York-New Jersey Harbor and Tributaries, commonly aligned with 
the USACE Hudson-Raritan Estuary (HRE) Feasibility Study Comprehensive Restoration Plan (CRP). 
General sub-regions of the study area are employed in this study to identify geographically relevant 
problems, opportunities, and potential CSRM measures. 

The study area was defined to include the following areas in New Jersey: Lower Raritan River; Arthur 
Kill and Kill Van Kull; and Newark Bay, Hackensack River, Passaic River, and the Hudson River. The 
HRE CRP Volume I introduction section presents greater geographic and geomorphic detail of these 
regions. The study area covers more than 1,380 square miles (Figure 33).  
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Figure 33. New York-New Jersey Harbor and Tributaries Focus Area Analysis Boundary 
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New Jersey Back Bays 

The purpose of this FAA is to: 

• Examine the back bay areas of the barrier islands on the Atlantic Ocean coast of New 
Jersey to identify problems, needs, and opportunities for improvements relating to 
CSRM and related purposes. 

• Identify a non-Federal sponsor(s) willing to cost share potential future investigations. 

The study area is located behind the barrier islands along the Atlantic Ocean in New Jersey and covers 
more than 450 square miles. It comprises part of five counties, including Cape May, Atlantic, Burlington, 
Ocean, and Monmouth counties (Figure 34). 

 

   Figure 34. New Jersey Back Bays Focus Area Analysis Boundary 
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IX. Agency Coordination and Collaboration 

IX.1 Coordination 
As part of PL 113-2, Federal agencies received appropriations for various purposes within the 
agencies’ mission areas in response to Hurricane Sandy. As part of the NACCS authorizing language, 
the NACCS was conducted in coordination with other Federal agencies and state, local, and tribal 
officials to ensure consistency with other plans to be developed, as appropriate. Extensive collaboration 
occurred as part of the NACCS, which is presented in the Agency Coordination and Collaboration 
Report.  

Interagency points of contact and subject matter experts were asked in early 2013 to assist in preparing 
the scope for the NACCS and to be engaged in data gathering and development of analyses as part of 
the NACCS. This coordination complements the NACCS website located at 
http://www.nad.usace.army.mil/CompStudy.aspx and webinars for several coastal resilience topics. 
Several letters to NJDEP, commencing in mid-2013, requested feedback with respect to the preliminary 
problem identification; the post-Sandy “Most-Likely Future Conditions;” vulnerability mapping; and 
problems, needs, and opportunities for future planning initiatives. NJDEP also conducted a review in 
April 2014of a previous draft of this State of New Jersey State Chapter. 

USACE received three separate response letters from NJDEP addressing comments on the draft 
project management plan and the draft scope of work; the agency review draft; and the problems, 
needs, and opportunities for future planning initiatives. Several meetings were held with NJDEP to 
discuss the original USACE correspondences. A letter also was received from the New Jersey General 
Assembly regarding coastal lake restoration projects. In response to the April 2014 USACE request 
letter regarding problems, needs and opportunities, NJDEP responded by letter in June 2014 
(Attachment B of this State Chapter) stating that there is significant interest in the USACE development 
of more specific solutions for CSRM and resilience in the NYNJHT and New Jersey Back Bays focus 
areas. The letter further states NJDEP’s interest in identifying and initiating multiple feasibility phase 
studies in both focus areas and that the studies will be achieved at full Federal expense given the 
potential significant cost of this endeavor. A request also was made for USACE to consider all of the 
NACCS CSRM (structural, non-structural, NNBF, and policy/programmatic) measures in the associated 
feasibility studies. Secondly, universities within the State of New Jersey developed six mitigation 
studies, which should be included upon availability in any USACE feasibility study effort. These 
university studies indicate the need for the USACE’s significant technical and financial resources and 
its regional coordination capabilities. Thirdly, the U.S. Department of Housing and Urban Development 
(HUD) Rebuild by Design (RBD) research and design projects, specifically in Hoboken, Jersey City, 
Weehawken. NJ on the Hudson River, and Moonachie and Little Ferry, should be connected with the 
university studies if selected for continued HUD design, engineering, and construction funding. If these 
projects are not selected, USACE should consider the addition of these projects in future NACCS study 
efforts. Lastly, NJDEP stated an interest in working with the USACE and other regional partners to 
ensure the NACCS findings and opportunities are implemented and its intent be achieved.  

IX.2 Related Activities, Projects, and Grants 
Specific Federal, state and non-governmental organization (NGO) efforts that have been prepared in 
response to PL 113-2 are discussed below specifically for the State of New Jersey. Additional  
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information regarding Federal, and NGO projects and plans applicable to the entire NACCS Study Area 
are discussed in the Appendix D: State and District of Columbia Analyses, while additional information 
regarding the alignment of interagency plans and strategies is discussed in the Agency Collaboration 
and Coordination Report. 

Federal Efforts 

The U.S. Department of the Interior received $360 million in appropriations for mitigation actions to 
restore and rebuild national parks, national wildlife refuges, and other Federal public assets through 
resilient coastal habitat and infrastructure. The full list of funded projects can be found at 
http://www.nfwf.org/hurricanesandy/Documents/doi-projects.pdf. 

In August 2013, the Department of the Interior (DOI) announced that USFWS and the National Fish and 
Wildlife Foundation (NFWF) would assist in administering the Hurricane Sandy Coastal Resiliency 
Competitive Grants Program, which will support projects that reduce communities’ vulnerability to the 
growing risks from coastal storms, SLC, flooding, erosion, and associated threats through 
strengthening natural ecosystems that also benefit fish and wildlife (NFWF 2013). The Hurricane Sandy 
Coastal Resiliency Competitive Grants Program will provide approximately $100 million in grants for 
over 50 proposals to those states that were affected by Hurricane Sandy. States affected is defined as 
those states with disaster declarations as a result of the storm event. The grants range from $100,000 
to over $5 million and were announced on June 16, 2014. More information on the program can be 
found at www.nfwf.org/HurricaneSandy, and the full list of projects can be found at  
http://www.doi.gov/news/upload/Hurricane-Sandy-2014-Grants-List.pdf. 

Table 7 presents the list of specific Federal projects and plans that have been funded for the State of 
New Jersey that have been identified to date.  Figure 35 presents proposed projects (including DOI 
grant projects that were not selected to receive grant funding because those that were not selected to 
receive grant funding represent an opportunity to potentially receive funding in the future) and other 
ongoing Federal actions using PL 113-2 funding.  

 
Table 7. Post-Sandy Funded Federal Projects and Plans in New Jersey 

Agency State Funded Projects Cost 
USFWS/DOI NJ Increase Resilience of Beach Habitat at Pierce’s Point, 

Reed’s Beach, and Moore’s Beach, New Jersey.  
$1,650,000 

USFWS/DOI NJ Restoring Coastal Marshes in NJ NWRs. $15,000,000 
USFWS/DOI NJ Gandy's Beach Shoreline Protection Project, NJ. $880,000 
USFWS/DOI NJ Aquatic Connectivity & Flood Resilience in NJ: Removing the 

Hughsville Dam in Pohatcong and Restoring the Wreck Pond 
Inlet and Dune in Sea Girt and Spring Lake. 

$3,050,000 

USDA/NRCS NJ After demolition, removal, and restoration, the easements 
will provide ecological benefit and relief to 16 homeowners 
dealing with significant damage and continued flooding 
from the aftermath of Hurricane Sandy. This region is 
globally significant for a number of migratory bird species. 

$4,000,000 

DOI NFWF Grant/ NJ Preventing Erosion and Restoring Hydrology in the Pine 
Barrens. 

$280,000 

DOI NFWF Grant/ NJ Increasing Seven Mile Island's Beach Resiliency. $1,280,000 
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Table 7. Post-Sandy Funded Federal Projects and Plans in New Jersey 
Agency State Funded Projects Cost 

DOI NFWF Grant/ NJ Building Ecological Solutions to Coastal Community Hazards 
(NJ). 

$1,280,000 

DOI NFWF Grant/ NJ Building Ecological Solutions to Coastal Community Hazards 
(NJ). 

$3,440,000 

DOI NFWF Grant/ NJ Transforming Hoboken's Block 12 into a Green 
Infrastructure Asset. 

$250,000 

DOI NFWF Grant/ NJ Reusing Dredged Material to Restore Salt Marshes and 
Protect Communities. 

$3,420,000 

DOI NFWF Grant/ NJ Enhancing Liberty State Park's Marshes and Upland 
Habitats. 

$250,000 

DOI NFWF Grant/ NJ Creating a Resilient Delaware Bay Shoreline in Cape May 
and Cumberland Counties. 

$4,750,000 

DOI NFWF Grant/ NJ Strengthening Marshes Creek Through Green and Grey 
Infrastructure. 

$2,720,000 

DOI NFWF Grant/ NJ Restoring Newark Bay's Wetlands.  $1,560,000 

DOI NFWF Grant/ NJ Strengthening Monmouth Beach's Marshes and Dunes. $1,780,000 
DOI NFWF Grant/ NJ Restoring Hundreds of Wetland Acres in Great Egg Harbor 

Bay. 
$2,630,000 

DOI NFWF Grant/ NJ Replenishing Little Egg Harbor's Marshes and Wetlands. $2,130,000 
DOI NFWF Grant/ NJ Incorporating Green Infrastructure Resiliency in the Raritan 

River Basin. 
$820,000 

NOAA NY/NJ/CT/RI Activity 1: Install water level stations and collect water level 
and ellipsoidal data in NY, NJ, CT, and RI to refine datum 
models to support hydro and shoreline surveys from Rhode 
Island to New Jersey (CO-OPS). 
Activity 2: Establish global positioning system observations 
for determining geodetic to ellipsoid relationships at 
historic tidal gauge sites (NGS). 

 TBD 

NOAA NY/NJ  Contract topometric-bathymetric light detection and 
ranging (LiDAR) data collection of the shoreline in the 
highest impact areas (primarily NY/NJ). 

 TBD 

NOAA NY/NJ Contract topometric-bathymetric LiDAR data collection of 
the shoreline in the highest impact areas (primarily NY/NJ). 

 TBD 

NOAA NJ Hurricane Sandy caused extensive damage to the seawater 
system (part of the lab building) and building 74. Site is part 
of the National Park Service (NPS) Gateway National 
Recreation Area. The state of NJ has leases with the NPS 
and leases the NPS Building 74 and NJ-owned lab. Annex 
site is proposed on former lab site (burned down in 1985 
from arson). 

 TBD 

USDA – U.S. Department of Agriculture 

NRCS – Natural Resources Conservation Service 
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Figure 35 DOI Project Proposals and Ongoing Efforts 
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In addition to the Hurricane Sandy Rebuilding Task Force discussed in the overview section of this 
State Appendix, HUD has allocated approximately $13 billion for recovery actions, including Rebuild by 
Design, to rebuild areas affected by Hurricane Sandy through the Community Development Block Grant 
Program (CDBG), with an additional $2.5 billion identified for future allocation upon approval of the 
amendments to the State and City Disaster Recovery Plans. In the State of New Jersey, $3.79 billion of 
CDBG funds were made available for areas affected by Hurricane Sandy, with an additional $881 
million identified for future allocation upon approval of the amendment to the State and City Disaster 
Recovery Plans.  More information is available at www.hud.gov/sandy.  

HUD is leading Rebuild by Design, an initiative following the Hurricane Sandy Rebuilding Task Force. 
The purpose of the initiative is to consider innovative and implementable solutions to address risk of 
future climate events. By creating a competition, the effort brings together experts from various fields to 
develop opportunities for resilience and innovation as part of the rebuilding process in areas with 
extensive impacts from Hurricane Sandy in Connecticut, New Jersey, and New York. Three 
geographical categories were identified: city, shore, and region. Ten projects were selected by HUD 
Secretary Shaun Donovan to proceed into a design phase. Five of the 10 projects address the hazards 
of coastal storms in New Jersey, including: (1) “ Coastal Commercial Resiliency Financing (Red Hook, 
Rockaways, Asbury Park); (2) “New Meadowlands” (Meadowlands, NJ); (3) “Resist, Delay, Store, 
Discharge: A Comprehensive Strategy for Hoboken;” (4) “Resilience and the Beach” (New Jersey 
Atlantic Ocean shore); and (5) WXY/West 8: Off-Shore Island Landscapes in the Mid-Atlantic” (The 
New York and New Jersey Coast). On June 2, 2014, HUD announced six winning proposals, including 
proposals 2 and 3 discussed above. More information on the initiative and the various designs that 
were submitted for consideration for the competition is available at http://www.rebuildbydesign.org/. 

Other Federal projects and efforts conducted within the agencies’ mission areas in response to 
Hurricane Sandy, not associated with PL 113-2, are discussed below. 

Following Hurricane Sandy landfall, President Obama issued an initial disaster declaration for several 
New Jersey counties. Federal partners were directed to enact the National Disaster Recovery 
Framework to conduct a comprehensive and collaborative response to the disaster (FEMA-4086-DR-
NJ). This included six Recovery Support Functions (RSF) overseen by FEMA. Each RSF has the 
responsibility to coordinate and develop a Mission Scoping Assessment and a Recovery Support 
Strategy in one of six areas: Natural and Cultural Resources (including coastal resources such as 
beach, dunes, wetlands and estuaries); Infrastructure Systems; Health and Social Services; Housing, 
Economic, and Community Planning; and Capacity Building. More information is available at: 
www.fema.gov/disaster/4086. 

Under the National Response Plan (NRP), the U.S. Department of Homeland Security calls for the 
establishment of a Joint Field Office (JFO) as one of the principal NRP organizational elements 
designed to implement the new single, comprehensive approach to domestic incident management. 
The JFO is a temporary Federal multiagency coordination center established locally at a central 
location to coordinate Federal, state, local, tribal, nongovernmental, and private-sector organizations 
with primary responsibility for activities associated with threat response and incident support. Hurricane 
Sandy JFOs were established in Connecticut, New York, and New Jersey. 

FEMA also developed FEMA-942: “Mitigation Assessment Team Report: Hurricane Sandy in New 
Jersey and New York” (FEMA 2013). This report documents observations made during field visits to 
evaluate key building damage caused by Hurricane Sandy. The report presents recommendations with  

http://www.rebuildbydesign.org/
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regards to key engineering concepts, codes and standards, mitigation measures, and considerations 
that can be used in the planning and recovery process to help minimize future damage to structures 
and their related utility systems. Additional info can be found at www.fema.gov/media-
library/assets/documants/85922. 

State Efforts 

The State of New Jersey and its coastal localities have implemented laws and programs to help protect 
people, infrastructure, and ecosystem resources from flooding and storm damage. The State of New 
Jersey has initiated two offices largely in response to Hurricane Sandy, including the Governor’s Office 
of Recovery and Rebuilding (GORR) and the Office of Flood Hazard Risk Reduction Measures. The 
mission of the GORR is to ensure that every possible avenue of relief is pursued to assist in the 
recovery and rebuilding of our state and our residents’ homes and businesses in response to Hurricane 
Sandy. The mission of the Office of Flood Hazard Risk Reduction Measures is to lead and coordinate 
the efforts of the NJDEP to acquire the necessary interests in real property to undertake Flood Hazard 
Risk Reduction Measures. 

The NJ Office of Emergency Management has produced the State of New Jersey Hazard Mitigation 
Plan (State of New Jersey 2012) that details the risk to population and infrastructure from flooding, 
coastal storm damage, sea level change, and other factors. The localities have also produced similar 
plans, which are regularly updated. The New Jersey Department of Environmental Protection is the 
state’s primary point of contact for CSRM and flood risk management laws and programs for the State 
of New Jersey.  

The New Jersey Department of Community Affairs (NJDCA) Action Plan/NJ Community Development 
Block Grant (CDBG) Disaster Recovery Plan (NJDCA, 2014 is part of  the process to allocate HUD 
CDBG Disaster Recovery funds to rebuild areas affected by Hurricane Sandy.  This plan quantifies the 
level of damage known thus far based on current data and describes New Jersey’s plan for spending 
the $3,290,000,000 Community Disaster Block Grant Disaster Recovery (CDBG-DR) funds, which HUD 
allocated to New Jersey as part of its initial $5,400,000,000 fund allocation.  To address New Jersey’s 
housing needs, the state will undertake a number of initiatives including: (1) Providing funding 
assistance for reconstruction and rehabilitation programs that focus primarily, but not exclusively, on 
low and moderate income households; (2) developing adequate, storm-resistant housing that will meet 
building standards and incorporate mitigation measures, including green technologies, where feasible 
and/or housing elevations, which may require construction to FEMA’s Advisory Base Flood Elevation 
maps; (3) providing resettlement and reoccupancy incentives to homeowners contemplating selling or 
abandoning their homes post-storm; (4) developing affordable rental housing across household income 
levels, with a focus on serving low and moderate income households and priority given to the nine 
counties identified by HUD as most impacted by the storm. 

 

Several State of New Jersey universities were tasked with analyzing vulnerable storm affected regions 
in order to identify structural, non-structural, and natural flood mitigation solutions and strategies. Broad 
applicability to other regions of the state with similar risk profiles also is being considered in these 
evaluations. Final reports of these studies are still under development. Draft reports made available in 
May 2014 are summarized below.  
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The beneficial use of dredged material to identify and restore wetlands for coastal flood mitigation in 
Barnegat Bay was analyzed by Richard Stockton College (Stockton College, 2014). This report 
discusses that there is a need to beneficially reuse dredged material since existing capacity at 
placement sites is limited and many state channels are shoaled as a result of Hurricane Sandy. As a 
result, there is a sufficient amount of dredged material for marsh edge restoration projects within 
Barnegat Bay that has the potential to reduce coastal storm surge and wave damage to communities 
along the Barnegat Bay shoreline. 
 
The New Jersey Institute of Technology (NJIT) conducted an investigation of alternative measures for 
flood mitigation in the Hackensack/Moonachie/Little ferry area (NJIT, 2014a).  The project involved 
assessment of the flood impacts, and evaluation of a range of capital improvement, maintenance and 
operations and regulatory measures, including structural and non-structural engineering alternatives, 
regulatory and system design and redundancy measures. Specific study recommendations include 
structural flood protection alternatives, non-structural mitigation alternatives, and maintenance, asset 
management and regulatory improvements such as tide gates, pumping stations, and regulatory, 
organizational and policy operational improvements. 
 
Strategies for addressing flood impacts specifically in Little Ferry and Moonachie was also considered 
by the NJIT (NJIT, 2014b).  Flood mitigation strategies were discussed at two scales: municipal, and 
block and lot.  Municipal scale strategies in the two municipalities consider cleaning and dredging of 
open trenches, green infrastructures and mapping and simulation of existing drainage systems.  

 
Stevens Institute of Technology analyzed storm surge reduction alternatives for Barnegat Bay 
(Stevens, 2014).  The Barnegat Bay Inundation Model was used as a flood mitigation tool to consider 
surge barrier and floodwall mitigation options to further reduce the overland flood elevation in Barnegat 
Bay.  Findings suggest that wetland restoration and oyster reef flood mitigation options should be 
considered. 
 

Rutgers also identified flood risk reduction strategies for Barnegat Bay (Rutgers, 2014a).  Existing 
strategic solutions are reviewed, and new strategic solutions are presented which can be further 
applied to areas with similar field conditions.  These solutions include new and enhanced bulkheads 
and concrete flood walls with movable panels/parts to increase structure height, levees with culvert/pipe 
with check valve, elevation of residences and roadways as well as consideration of sluice gates, flood 
gates and pump stations.   A Framework for Coastal Flood Risk Reduction is also provided which 
addresses both short-term as well as more regional long-term solutions.   These efforts are considered 
for five municipalities including Point Pleasant Borough, Brick Township, Toms River Township, 
Stafford Township and Little Egg Harbor Township.  
 
Rutgers identified regional flood mitigation strategies for Cumberland county, New Jersey including: 1) 
rebuilding, reinforcing and elevating dikes and levees (total of 68 levees); 2) recover damaged marsh 
coastal area; 3) restoring beaches and dunes along the developed Bay shore communities and; 4) 
performing road elevations and improvements (Rutgers, 2014b).  These strategies are considered for 
Commericial Township (including Port Norris), Downe Township (including Fortesque), Greenwich 
Township and Maurice River Township. 
 
Rutgers identified regional and municipal flood risk reduction strategies for the Hudson River waterfront 
including the municipalities of Hoboken and Jersey City (Rutgers 2014c).  Regional strategies include 
sea walls and gates at open channels.  Municipal strategies for both municipalities include surface 
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storage of water during storm events, separation of combined sewer outfall pipes, and green 
infrastructure. 

 

The ‘Arthur Kill Study Area Flood Mitigation Project Report’ conducted by Rutgers University: a) 
determined the causes of flooding in the Cities of Elizabeth, Linden and Rahway, and Woodbridge 
Township; b) determined current measures and measures envisioned by officials; and c) offered 
recommendations to mitigate flood risks (Rutgers 2014d).  Individual assessments of each jurisdiction 
are provided.   Some synergies exist between the jurisdictions may allow them to share the flood 
mitigation benefits of some of the proposed measures. 

The Rutgers Climate Change Adaptation Alliance developed a report titled “Resilience: Preparing New 
Jersey for Climate Change,” which identifies steps to be taken towards the goal of developing policy 
recommendations to enhance climate change preparedness. 

The New Jersey Living Shorelines Program has been developed to encourage and effectively 
implement New Jersey-appropriate living shorelines and related natural and nature-based infrastructure 
methodologies and policies tailored to New Jersey’s coastal environment. The program addresses (1) 
excessive shoreline erosion and SLC causing the loss of beneficial natural areas and related habitat 
and (2) the adverse impacts of traditional “hard” structural-only stabilization in order to protect/enhance 
natural systems that will provide resilient ecological and economic protection/mitigation for the expected 
changes due to future coastal shoreline impacts. 

The City of Hoboken developed a Strategic Recovery Planning Report in accordance with the New 
Jersey Department of Community Affairs CDBG Recovery Action Plan, which offers to serve as a guide 
for actions taken to recover from the effects of Hurricane Sandy as well as reduce vulnerabilities to 
future disasters for the city. 

 

Non-Governmental Organization Efforts 

The Partnership for the Delaware Estuary (PDE) and the Barnegat Bay Partnership (BBP) continue to 
advance the principles of the Delaware Estuary Living Shoreline Initiative by inventorying living 
shoreline opportunities towards building coastal wetland resilience for the Delaware Estuary and 
Barnegat Bay (PDE, 2013).  The BBP also discusses restoration and recovery principles for coastal 
resilience in Barnegat Bay in a document titled ‘Building a Resilient Barnegat Bay’ 
(http://bbp.ocean.edu/). 

Structures of Coastal Resilience (SCR) is a Rockefeller Foundation supported project dedicated to 
studying and proposing resilient designs for urban coastal environments in the North Atlantic region. 
The Princeton team favors an approach to resilience that considers non-structural strategies, including 
elevating houses and infrastructure, which anticipates rising sea levels and calibrates wetland migration 
to create a livable future in the back bay of Atlantic City.  
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IX.3 Sources of Information 
A review of Federal, state, municipal, and academic literature was conducted, and various reports 
covering topics related to coastal resilience and risk reduction in New Jersey were considered in the 
development of this state narrative. These are listed in Table 8.  
Table 8. Federal and State of New Jersey Sources of Information 

Resource Source/Reference Subject 

FEDERAL SOURCES OF INFORMATION 

New Jersey DR-4086-
NJ Federal Recovery 
Support Strategy 
(RSS) 

Provides a guide for Federal actions in 
support of recovery from Hurricane 
Sandy in NJ. Approaches for Federal 
agencies and departments are proposed 
to support the State of NJ and impacted 
communities. 

 

Mission Scoping 
Assessment: 
Infrastructure 
Systems Recovery 
Support Function: 
Hurricane Sandy DR-
4086-NJ 

 Infrastructure 

 

Mission Scoping 
Assessment Natural 
and Cultural 
Resources Recovery 
Support Function: 
Hurricane Sandy DR-
4086-NJ 

\\nab-netapp1\CENAB\Projects\Civil-
Projects\North Atlantic Coast Comp 
Study\References\NJ_2013.01.26 NCR 
RSF v(3)-1 (1).pdf 

 

The purpose of the Natural and Cultural 
Resources (NCR) RSF Mission Scoping 
Assessment (MSA) is to collect and 
compile relevant NCR data and contact 
information specific to impacts by 
Hurricane Sandy in DR-4086-New 
Jersey (NJ) and identify current and 
anticipated recovery challenges, issues, 
and opportunities to improve resilience 
for New Jersey communities particular to 
the Natural and Cultural Resources 
sector. The MSA findings will inform and 
shape the RSS and guide the 
implementation of the National Disaster 
Recovery Framework (NDRF) in DR-
4086-NJ. 

(1) Assist the state with the creation of a 
long‐term plan for restoring and 
enhancing the functional value of 
beaches and shorelines to preserve 
ecological values and protect the 
economic engine of many coastal 
communities; (2) Help the state develop 
a program that encourages community 
stewardship of beach and dune 
resources to support long‐term 
management; (3) Encourage a regional 
approach to beach and dune restoration 
and maintenance that considers the 

NJ JFO Report and 
Project Spreadsheet 

Host of shore protection measures; very 
broad and general; cannot be applied to 
NACCS in present form as of 5/13/13. 

Various measures (shore protection, ER, 
and programmatic); need to be more 
specific 

STATE OF NEW JERSEY SOURCES OF INFORMATION 
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Table 8. Federal and State of New Jersey Sources of Information 

Resource Source/Reference Subject 

New Jersey 
Governor’s Office of 
Recovery and 
Rebuilding (GORR) 

http://www.state.nj.us/gorr/ Coordinate effort to identify relief sources 
to assist in the recovery and rebuilding of 
our state and our residents’ homes and 
businesses in to response to Hurricane 
Sandy. 

Economic 
Vulnerability study 
prepared by Rutgers 
University, which 
examines the 
economic vulnerability 
of the Barnegat Bay 
region to climate 
hazards 

http://bbp.ocean.edu/Reports/Leichenko-
March2013_FinalReport%20with%20log
os.pdf  

Economic vulnerability prepared by Dr. 
Robin Leichenko of Rutgers University; 
examines the economic vulnerability of 
the Barnegat Bay region to climate 
hazards 

  

State of New Jersey 
2012 State Hazard 
Mitigation Plan 

Mitigation recommendations are 
presented in Section 5 of the report. 
http://www.state.nj.us/njoem/programs/
mitigation_plan2012.html  

Hazards; mostly policy and 
programmatic 

NJ Coastal Zone 
Management Plan 

http://www.state.nj.us/dep/cmp/czm_haz
ards.html 

  

Resilience: Preparing 
New Jersey for 
Climate Change: A 
Gap Analysis from the 
New Jersey Climate 
Adaptation Alliance 

http://njadapt.rutgers.edu/ This report is an essential step toward 
the goal of developing policy 
recommendations to enhance climate 
change preparedness. To that end, we 
summarize key gaps identified to date 
through a thorough and ongoing 
stakeholder engagement process that 
will inform thoughtful evolution of policy 
recommendations. 

NJ Structures 
database 

http://www.state.nj.us/dep/gis/stateshp.h
tml#SHORSTRC 

 

NJ Coastal Resiliency 
planning 

http://www.state.nj.us/dep/cmp/docs/coa
stal-resiliency-planning-fact-sheet.pdf 

Vulnerability 

USACE New Jersey 
Shore Protection 
Study: Report of 
Limited 
Reconnaissance 

Appendix D: Existing Coastal Projects  

http://bbp.ocean.edu/Reports/Leichenko-March2013_FinalReport%20with%20logos.pdf
http://bbp.ocean.edu/Reports/Leichenko-March2013_FinalReport%20with%20logos.pdf
http://bbp.ocean.edu/Reports/Leichenko-March2013_FinalReport%20with%20logos.pdf
http://www.state.nj.us/dep/gis/stateshp.html#SHORSTRC
http://www.state.nj.us/dep/gis/stateshp.html#SHORSTRC
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Table 8. Federal and State of New Jersey Sources of Information 

Resource Source/Reference Subject 

Study (September 
1990) 

New York-New Jersey 
Harbor Estuary 
Program 

http://www.harborestuary.org/; 
http://www.harborestuary.org/waterswes
hare/pdfs/CRP/Cover_to_Acknowledge
ments.pdf 

Coastal risk reduction in the New York-
New Jersey Harbor including the 
Hudson-Raritan Estuary Comprehensive 
Restoration Plan 

New Jersey Ocean 
Atlas  

http://www.nj.gov/dep/cmp/ocean_atlas_
map.pdf 

Coastal risk reduction 

NJDEP Barnegat Bay 
Estuary Program: 
State of the Bay 
Report (2011) 

http://www.nj.gov/dep/watershedmgt/bbe
p.htm 

Significant areas of tidal wetlands have 
been identified as degraded since 1995. 
Utilizing dredged material to enhance 
tidal wetlands within Barnegat Bay is 
timely due to the ever decreasing 
capacity of the state’s confined disposal 
facilities to accommodate increased 
dredging needs from sedimentation 
within the state’s channels. 

NJ Meadowlands 
Commission (NJMC) 
study on Hurricane 
Sandy impacts to the 
Hackensack River 
area 

http://www.northjersey.com/littleferry/187
303351_Berm_breach_not_cause_of_flo
oding_in_Little_Ferry__Meadowlands_C
ommission_says.html  

Sandy's impacts 

NJ Living Shorelines 
Program: Strategic 
Direction 

 NJDEP 
http://www.nj.gov/dep/cmp/docs/living-
shorelines2011.pdf 

Discusses the NJ Living Shorelines 
Program 

NY_NJ Harbor 
Coalition Sandy 
Funding Requests 

The NY-NJ Harbor Coalition is working 
with its members, partners and fellow 
advocates to ensure that as federal 
officials allocate funding from the 
Superstorm Sandy supplemental 
package they consider projects that 
provide environmental, public access 
and other community benefits – while 
also improving economic conditions and 
flood protection in our region. Through 
its grassroots outreach, the Coalition 
identified 20 shovel-ready projects that 
have extensive community and local 
government support and serve as 
examples of the kind of work that 
deserves consideration for investment 
through the Sandy funding package. 
http://capwiz.com/harborcoalition/utr/1/E
HMTSXYREU/KRTASYAWEY/9442629
441  

  

http://www.harborestuary.org/
http://capwiz.com/harborcoalition/utr/1/EHMTSXYREU/KRTASYAWEY/9442629441
http://capwiz.com/harborcoalition/utr/1/EHMTSXYREU/KRTASYAWEY/9442629441
http://capwiz.com/harborcoalition/utr/1/EHMTSXYREU/KRTASYAWEY/9442629441
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STATE OF NEW JERSEY SOURCES OF SEA LEVEL CHANGE/COMMUNITY ASSESSMENT 
INFORMATION 

Future Sea Level Rise 
and the  New Jersey 
Coast 

Increasing rates of SLC caused by 
global warming are expected to lead to 
permanent inundation, episodic flooding, 
beach erosion, and saline intrusion in 
low lying coastal areas. SLC is a 
significant and growing threat to the 
coastal region of New Jersey, and this 
study presents a comprehensive 
assessment of the expected impacts. 
We project future SLC based on 
historical measurements and global 
scenarios and apply them to digital 
elevation models to illustrate the extent 
to which the New Jersey coast is 
vulnerable. We estimate that 1 to 3 
percent of New Jersey’s land area will 
be affected by inundation and 6.5 to 
over 9 percent by episodic coastal 
flooding over the next century. We also 
characterize potential impacts on the 
socioeconomic and natural systems of 
the New Jersey coast, focusing on Cape 
May Point for illustrative purposes. We 
then suggest a range of potential 
adaptation and mitigation opportunities 
for managing coastal areas in response 
to SLC. Our findings suggest that where 
possible a gradual withdrawal of 
development from some areas of the 
New Jersey coast may be the optimum 
management strategy for protecting 
natural ecosystems.  
https://www.princeton.edu/step/people/fa
culty/michael-oppenheimer/recent-
publications/Future-Sea-Level-Rise-and-
the-New-Jersey-Coast-Assessing-
Potential-Impacts-and-Opportunities.pdf 

Sea Level Change 

New Jersey’s Coastal 
Community Risk 
Assessment and 
Mapping Protocol 
(CCVAMP) 

This document is intended as a guide for 
entities interested in assessing their 
vulnerability to coastal hazards. Coastal 
vulnerability is a complex topic that 
requires an understanding of some basic 
terms, concepts, and historical context 
to be effectively assessed. This 
document will navigate through these 
steps in the following way: (1) 
Explanation of basic definitions and 
relevant concepts on hazards that face 
our coastal areas; (2) explanation of the 
assessment tools developed by the New 
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Jersey Office of Coastal Management; 
(3) The Coastal Community Vulnerability 
and Mapping Protocol is presented in a 
‘Cookbook’ format that will introduce 
publically available data and walk the 
user through the steps to create a 
Coastal Vulnerability Index (CVI) for 
their area of interest. Vulnerability can 
be assessed by overlaying built 
environment, natural environment, and 
social vulnerability data over the CVI.  
http://www.state.nj.us/dep/cmp/docs/ccv
amp-final.pdf 

Interactive sea level 
rise mapping website 
for NJ 

 www.njfloodmapper.org; 
http://slrviewer.rutgers.edu/about.html 

Help decision‐makers 
visualize the vulnerability of 
key infrastructure within their 
communities to sea level rise 
or storm surge. The project 
had three main outcomes:  

1)Enhanced GIS/LiDAR‐ based 
assessment of coastal infrastructure and 
habitat vulnerability to sea level rise;  

2)Collaboration with user groups to 
develop a suite internet‐accessible, 
user‐friendly mapping and visualization 
tools to meet their identified needs; and  

3) Extensive outreach to local 
communities to promote enhanced 
preparedness and land use planning 
decisions in the face of continued sea 
level rise.  

 

Getting to Resilience: 
A Community 
Planning Evaluation 
Tool 

 http://www.prepareyourcommunitynj.org
/ 

To help assess their communities’ 
vulnerability and resilience to coastal 
hazards, coastal decision makers need 
access to resources and science-based 
information. The New Jersey Coastal 
Management Program developed two 
assessment resources to ensure that 
coastal communities have consistent and 
comprehensive guidance to assess their 
vulnerability and capacity for resilience. 

 

Aonline self assessment process is a tool 
to assist communities to reduce 
vulnerability and increase preparedness 
by linking planning, mitigation, and 
adaptation. Through this assessment you 
will find out how your preparedness can 

http://www.njfloodmapper.org/
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be worth valuable points through FEMA’s 
Community Rating System and 
Sustainable Jersey. 

ADDITIONAL INFORMATION 

The New Orleans 
Hurricane Protection 
System: What Went 
Wrong and Why, 
American Society of 
Civil Engineers 
(ASCE) 

The members of the ASCE Hurricane 
Katrina External Review Panel have 
conducted an in-depth review of the 
comprehensive work of the USACE 
IPET. We are indebted to the dedicated 
efforts of more than 150 engineers and 
scientists, who have, in the year and a 
half following Hurricane Katrina, 
evaluated the causes of the New 
Orleans area hurricane protection 
system failures. As a result of this 
excellent work, we now better 
understand what went wrong and why. 
The ASCE Hurricane Katrina External 
Review Panel has an obligation to share 
its findings and insights, which go 
beyond the scope of the IPET review, so 
that others may learn from this tragedy 
and prevent similar disasters from 
happening again, not only in New 
Orleans, but in other communities 
throughout the United States that are 
also vulnerable to hurricanes and 
flooding. 
http://www.asce.org/uploadedFiles/Publi
cations/ASCE_News/2009/04_April/ERP
report.pdf 

The American Society of Civil Engineers, 
Hurricane Katrina External Review Panel 
has identified 10 critical actions they 
believe are critical to help minimize the 
risks of another "Katrina" in the future. 
These include (1) Keep safety at the 
forefront of public priorities; (2) quantify 
the risks; (3) communicate the risks to 
the public and decide how much risk is 
acceptable; (4) rethink the whole system, 
including land use in New Orleans; (5) 
correct the deficiencies, (6) put someone 
in charge, (7) improve interagency 
coordination, (8) upgrade engineering 
design procedures, (9) bring in 
independent experts, and (10) place 
safety first. 

The New Orleans 
Hurricane Protection 
System: Assessing 
Pre-Katrina 
Vulnerability and 
Improving Mitigation 
and Preparedness, 
National Academy of 
Engineering (NAE)/ 
National Research 
Council (NRC) 

Jeffrey Jacobs, a scholar with the Water 
Science and Technology Board of the 
National Research Council, served as 
the study director for the National 
Academy of Engineering and National 
Research Council’s Committee on New 
Orleans Regional Hurricane Protection 
Projects. The Council is the operating 
arm of the National Academy of 
Sciences, the National Academy of 
Engineering, and the Institute of 
Medicine of The National Academies. 
The academies operate under an 1863 
charter from Congress to provide 
independent advice to the Federal 
government on scientific and technical 
matters. Their committee was convened 
in December 2005 at the request of 
then-Assistant Secretary of the Army for 

There were several lessons learned as a 
result of Hurricane Katrina discussed 
within the document. These were (1) 
There are many inherent hydrologic 
vulnerabilities of living in the greater New 
Orleans metropolitan region, especially 
in areas below sea level. Post-Katrina 
repairs and strengthening have reduced 
some of these vulnerabilities. 
Nevertheless, because of the possibility 
of levee/ 
floodwall overtopping—or more 
importantly, levee/floodwall failure—the 
risks of inundation and flooding never 
can be fully eliminated by protective 
structures no matter how large or sturdy 
those structures may be. (2) The pre-
Katrina footprint of the New Orleans 
hurricane protection system consisted of 
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Civil Works, Mr. J.P. Woodley, to 
provide an independent review of the 
work of the IPET. The IPET group was 
assembled by USACE to evaluate the 
performance of the New Orleans 
hurricane protection system during 
Hurricane Katrina and to provide advice 
in repairing the system. During its 3.5-
year tenure, our committee issued five 
reports, all of which reviewed draft 
reports issued by the IPET. Their 
committee’s fifth and final report was 
issued in April 2009, and it reviewed the 
IPET draft final report and commented 
on important “lessons learned” during 
Hurricane Katrina and its aftermath. The 
document was a summary of those 
lesson learned as identified in their final 
report. 

roughly 350 miles of protective 
structures, including levees, I-walls, and 
T-walls. There was undue optimism 
about the ability of this extensive network 
of protective structures to provide reliable 
flood protection. Future construction of 
protective structures for the region 
should proceed with these lessons firmly 
in mind and in the context of a more 
comprehensive and resilient hurricane 
protection plan. (3) The planning and 
design for upgrading the current 
hurricane protection system should 
discourage settlement in areas that are 
most vulnerable to flooding due to 
hurricane storm surge. The voluntary 
relocation of people and neighborhoods 
out of particularly vulnerable areas, with 
adequate resources designed to improve 
their safety in less vulnerable areas, 
should be considered as a viable public 
policy option. (4) When voluntary 
relocations are not viable, floodproofing 
measures will be an essential 
complement to protective structures, 
such as levees and floodwalls, in 
improving public safety in the New 
Orleans region from hurricanes and 
induced storm surge. This committee 
especially endorses the practice of 
elevating the first floor of buildings to at 
least the 1-percent flood level, and 
preferably to a more conservative 
elevation. The more conservative 
elevation reflects a subsequent finding in 
this report regarding the inadequacy of 
the 1-percent flood as a flood protection 
standard for a large urban center such as 
New Orleans. Critical public and private 
infrastructure—electric power, water, 
gas, telecommunications, and flood 
water collection and pumping facilities—
should be strengthened through reliable 
construction, ensuring reliable 
interdependencies among critical 
infrastructure systems. (5) The disaster 
response plan for New Orleans, although 
extensive and instrumental in 
successfully evacuating a very large 
portion of the New Orleans metropolitan 
area population, was inadequate for the 
Katrina event. Thus, there is a need for 
more extensive and systematic 
evacuation studies, plans, and 
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communication of evacuation plans. A 
comprehensive evacuation program 
should include not only well designed 
and tested evacuation plans, protocols, 
and criteria for evacuation warnings, but 
also alternatives, such as improved local 
and regional shelters, that could make 
evacuations less imposing. It also should 
consider longer-term strategies that can 
enhance the efficiency of evacuations 
such as locating facilities for the ill and 
elderly away from more vulnerable areas 
that may be subject to frequent 
evacuations. 

Performance 
Evaluation of the New 
Orleans and SE 
Louisiana Hurricane 
Protection System, 
IPET, USACE 

The final report of a series concerning 
the in-depth analysis of the New Orleans 
and Southeast Louisiana Hurricane 
Protection System (HPS) conducted by 
the Interagency Performance Evaluation 
Task Force (IPET). The analyses 
conducted by the IPET and the 
information presented in this report are 
designed to answer five principal 
questions that comprised the IPET 
mission: (1) The System: What were the 
pre-Katrina characteristics of the HPS 
components; how did they compare to 
the original design intent? (2) The 
Storm: What was the surge and wave 
environment created by Katrina and the 
forces incident on the levees and 
floodwalls? (3) The Performance: How 
did the levees and floodwalls perform, 
what insights can be gained for the 
effective repair of the system, and what 
is the residual capability of the 
undamaged portions? What was the 
performance of the interior drainage 
system and pump stations and their role 
in flooding and unwatering of the area? 
(4) The Consequences: What were the 
societal-related consequences of the 
flooding from Katrina (including 
economic, life and safety, 
environmental, and historical and 
cultural losses)? (5) The Risk: What 
were the risk and reliability of the HPS 
prior to Katrina, and what will they be 
following the planned repairs and 
improvements (June 2007)? 

The prototype risk assessment for New 
Orleans identified the areas most 
vulnerable to future flooding and with the 
highest residual risk. Residual risk is the 
vulnerability that remains after all risk 
reduction measures are considered. Risk 
assessment provides a new and more 
comprehensive method to understand 
the inherent vulnerability of areas 
protected by complex protection systems 
and subjected to uncertain natural 
hazards. It provides a direct view into the 
sources of vulnerability, providing a 
valuable tool for public officials at all 
levels to focus resources and attention 
on the most serious problems and to 
seek solutions that reduce risk through 
both strengthening physical structures 
and reducing exposure of people and 
property to losses by non-structural 
means. Given a relatively uniform level of 
reliability of the protection system, the 
relative risk values are largely related to 
elevation (below sea level) and the value 
of property or number of people who 
occupy those areas. The emergency 
response preparedness and efficiency of 
evacuation prior to a storm is a key 
component to reducing risk to life and 
human safety. This is especially 
important for those who need assistance 
to evacuate. 
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1. Study Authority  
The focus area analysis presented in this report is being conducted as a part of the North Atlantic Coast 
Comprehensive Study (NACCS) authorized under the Disaster Relief Appropriations Act of 2013 
(Public Law [PL] 113-2), Title X, Chapter 4 approved 29 January 2013. 

Specific language within PL 113-2 states, “…as a part of the study, the Secretary shall identify those 
activities warranting additional analysis by the Corps”. This report identifies coastal storm risk 
management activities warranting additional analysis that could be pursued for the New Jersey Back 
Bays study area. Public Law 84-71 is a plausible method for further investigation. 

2. Study Purpose 
The purpose of this focus area report is to capture and present information regarding possible cost-
shared, future phases of study to provide structural and/or non-structural coastal storm risk 
management, flood risk management, ecosystem restoration, and other related purposes for the New 
Jersey Back Bays study area. 

The focus area report will: 

 Examine the back bay areas of the barrier islands on the Atlantic Ocean coast of New 
Jersey to identify problems, needs, and opportunities for improvements relating to coastal 
storm risk management and related purposes. 

 Identify a non-Federal sponsor(s) willing to cost-share the potential future investigation. 

3. Location of Study Area / Congressional District 
The study area is located behind the barrier islands and ocean-facing coastal areas along the rivers 
and bays that lead to the Atlantic Ocean in New Jersey.  The study area includes coastal areas that 
were subject to recent flooding, storm surge and damages as a result of Hurricane Sandy. The study 
area covers more than 450 square miles.  It comprises portions of five counties, including Monmouth, 
Ocean, Atlantic, Burlington and Cape May Counties.  A map of the study area is included as Figure 1.  

The study area contains parts of the 2nd (Representative Frank LoBiondo), 3rd (Representative Jon 
Runyan), 4th (Representative Chris Smith), 6th (Representative Frank Pallone), 12th (Representative 
Rush Holt) New Jersey Congressional Districts.  In addition, Congressional interest in the study area 
lies with New Jersey Senators Robert Menendez and Jeffrey Chiesa. 
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4. Prior Studies and Existing Projects 
This focus area report will identify problems and opportunities within the New Jersey Back Bays study 
area as they relate to coastal storm risk management and related purposes. The occurrence of flooding 
within the study area is well documented.   Various prior studies and existing projects in the study area 
were reviewed for relevancy to this analysis.  Types of projects and studies include those related to 
navigation, coastal storm risk management, ecosystem restoration, and water resources management. 
Community resilience is also an increasingly relevant topic included for consideration in projects and 
studies.  The intent of community resilience is to consider past, present, and future exposure to hazards 
such as coastal flooding, and to influence and improve the capacity to withstand and recover from 
adverse situations.  

All of these projects and studies illustrate the importance of balancing competing coastal system 
interests and needs with preservation of the surrounding environment.  These projects and studies 
could provide useful information and concepts as coastal storm risk management measures are 
considered for the New Jersey Back Bays study area.  

Table 1 summarizes various studies and projects undertaken by Federal, state, and local agencies.  
Sections 4.1 through 4.2 provide brief descriptions of studies and projects.   

4.1 Federal 
USACE has several ongoing studies/projects in the study area, related to coastal storm risk 
management, ecosystem restoration and navigation.  The Seaside Park Continuing Authorities 
Program (CAP) Section 103 Hurricane Storm Damage Reduction Study, Mordecai Island Coastal 
Wetlands, and Barnegat Bay Watershed Study all have project purposes of coastal storm risk 
reduction, pollutant reduction, restoration of nearshore environments, and contribution to improved 
water quality and habitat recovery at specific locations within the New Jersey Back Bays.   

The Mordecai Island Coastal Wetlands Restoration Project is a CAP Section 1135 Aquatic Restoration 
project.  The project design has been initiated but not completed.   

The Seaside Park, New Jersey, CAP Section 103, Hurricane and Storm Damage Reduction Feasibility 
Study area is located on the back bay side of the Borough of Seaside Park, south of the State Route 37 
bridge which connects the barrier spit to the mainland.  The study area is subject to erosion of the 
bayside beaches, which contributes to the larger problem of tidal flooding of streets and residences.  
Investigation of the area in 1995 resulted in a recommendation to proceed to a feasibility study.  The 
feasibility study has now been initiated with NJDEP as the non-Federal sponsor. 
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Table 1. Summary of Prior Studies and Projects 

 

Study / Report Focus Area Structural / 
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Federal                     

Seaside Park Hurricane Storm 
Damage Reduction Feasibility Study 

Flood damage 
Reduction on bayside of 
Seaside Park 

S LT Ongoing  X X    

Mordecai Island Coastal Wetlands 
Restoration Ecosystem Restoration S ST Ongoing    X   

Barnegat Bay Watershed Study 
Comprehensive 
Watershed Study of 
Barnegat Bay Estuary 

S LT Ongoing X X X X X  

Shark River Inlet, Manasquan Inlet, 
NJ ICWW, Toms River, Barnegat 
Inlet, Absecon Inlet and Cold Spring 
(Cape May) Inlet 

Navigation Channels S LT O&M X      

State of New Jersey           
State of New Jersey 2011 State 
Hazard Mitigation Plan (updated 
2012) 

State-wide S/N LT Plan  X X  X X 

Local           

Multi-Jurisdictional Natural Hazard 
Mitigation Plan – Monmouth County, 
NJ 

Monmouth County S/N LT Plan  X X  X X 

Atlantic County Multi-Jurisdictional 
Natural Hazard Mitigation Plan (2010) Atlantic County S/N LT Plan  X X  X X 

Cape May County Multi-Jurisdictional 
All Hazards Mitigation Plan Cape May County S/N LT Plan  X X  X X 
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4.2 State  
The State of New Jersey 2011 State Hazard Mitigation Plan (NJ HMP) characterizes the State’s 
vulnerabilities to natural hazards and provides a summary of the jurisdictions that are at risk from the 
effects of natural hazards. Because the State Hazard Mitigation Plan is intended as a resource for local 
and regional planners, it avoids any ranking or scoring of hazards or jurisdictions to discourage 
planners from ignoring the lower-ranking hazards or vulnerable areas. The NJ HMP provides a general 
framework to guide state-level mitigation strategies. The plan advises local jurisdictions to perform 
more detailed and locally focused hazard profiles and risk assessments to develop appropriate 
strategies and actions when carrying out their own planning processes. 

4.3 Local  
Monmouth, Atlantic and Cape May Counties have county-wide, multi-jurisdictional Hazard Mitigation 
Plans.  Ocean County is currently preparing a Hazard Mitigation Plan in response to damages caused 
by Hurricane Sandy. 

5. Plan Formulation 
Six planning steps in the Water Resource Council’s Principles and Guidelines are followed to focus the 
planning effort and recommend a plan for potential future investigation.  The six steps are: 

 Identifing problems and opportunities 

 Inventorying and forecast conditions  

 Formulating alternative plans 

 Evaluating effects of alternative plans 

 Comparing alternative plans 

 Selecting a recommended plan 
The iterations of the planning steps typically differ in the emphasis that is placed on each of the steps. 

This focus area report emphasizes identification of problems and opportunities. The following sections 
present the results of the initial iterations of the planning steps conducted as part of this focus area 
analysis.  This information will be refined in future iterations of the planning process that will be 
accomplished during future study phases. 

5.1  Problems and Opportunities 
Floods have been and continue to be the most frequent, destructive, and costly natural hazard facing 
the State of New Jersey (NJ HMP, 2012). The study area is vulnerable to damage from storm surge, 
wave attack, erosion, and rainfall-stormwater runoff events that cause riverine and/or inland flooding. 
The States of New Jersey and New York, in their respective state hazard mitigation plans, have 
documented the numerous, historic instances of flooding, Presidential disaster declarations, and 
damage estimates. Historic sea level change has exacerbated the problem over the past century, and 
the potential for accelerated sea level change in the future will only increase the magnitude and 
frequency of the problem. These forces constitute a threat to human life and increase the risk of flood 
damages to public and private property and infrastructure.  
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The shorelines of most of New Jersey’s Back Bays are characterized by low elevation areas, developed 
with residential and commercial infrastructure, and subject to tidal flooding during storms. Public and 
private property at risk involves densely populated sections of the barrier island back bay coastline and 
also mainland portions of the areas bordering the bays and tidal tributaries of the study area. It includes 
private residences, businesses, schools, infrastructure, roads, and evacuation routes for coastal 
emergencies. Additionally, New Jersey’s Back Bays region includes undeveloped areas that provide 
ecological, fisheries and recreational benefits.  Healthy marshes in back bay areas have the potential to 
dampen coastal flooding and storm surge. These areas are subject to erosion, loss and alteration due 
to coastal storms. Back Bay dune, beach, marsh and estuarine ecosystems are quite fragile in some 
locations and are threatened by sea level change. Inundation of sites identified through the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA), otherwise 
referred to as Superfund sites, or other hazardous waste sites may also severely impact water quality. 

Based on history, National Flood Insurance Program (NFIP) records, and analysis of engineering data 
about floodplains it is clear that New Jersey is one of the more flood-prone States in the nation. The 
NOAA National Climatic Data Center (NCDC) database reports 1169 flood events just since 1996 
(NOAA NCDC, 2013). According to NFIP statistics, flood claims payouts have totaled more than $5.3 
billion since the beginning of the NFIP program in 1978 through July 2013. Out of that, nearly $2.9 
billion was paid for flood damages to the coastal counties of Monmouth, Ocean, Atlantic and Cape from 
Hurricane Sandy damages alone. 

New Jersey’s 210-miles of low-lying coastline, stretching from Raritan Bay in the north, along the 
Atlantic Coast to Delaware Bay is highly susceptible to coastal flooding. This region has experienced 
frequent coastal flooding events over the years, causing extensive beach erosion, marsh loss, damage 
to dunes and other coastal flood risk management structures, as well as tidal flooding impacts. Recent 
events in the coastal region include floods associated with Tropical Storm Ida and a nor’easter in 
December 2009, a severe storm in April 2010 and more recently Hurricane Sandy in October 2012. 

Hurricane Sandy made landfall near Brigantine, NJ, on October 29, 2012 resulting in a significant 
impact to life and property in both the Caribbean and continental United States. The National Hurricane 
Center’s Tropical Cyclone Report estimated the death count from Hurricane Sandy at 147 direct 
deaths. Sandy damaged or destroyed at least 650,000 houses and left approximately 8.5 million 
customers without power during the storm and its aftermath. (NOAA, 2013). 

Damage estimates from Sandy exceeded $50 billion, with 24 states impacted by the storm.  Hurricane 
Sandy caused devastation along the coast of New Jersey and the back bay areas, damaging property 
and disrupting millions of lives. Hurricane Sandy was so large that tropical storm force winds extended 
over an area about 1,000 miles in diameter. Hurricane Sandy caused water levels to rise along the 
entire east coast of the United States. The highest storm surges and greatest inundation, which 
reached record levels, occurred in New Jersey, New York, and Connecticut. Storm surge caused 
flooding exceeding 8 feet above ground level in some locations. Power outages from the combined 
effects of wind and surge left several New Jersey coastal communities without power for months. More 
than 12 inches of rainfall resulted in river, stream, and creek flooding over portions of the Mid-Atlantic 
(NOAA, 2013).   

As part of this focus area analysis, plan formulation will include identification of potential measures to 
help these vulnerable areas become more resilient to coastal storm damage. 
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In order to collect data on problems and opportunities in the New Jersey Back Bays study area, 
stakeholder meetings and webinars were conducted with USACE, state and local agencies. Appendix 
A includes a list of points of contact (POCs) invited to participate in meetings and webinars, meeting 
materials and letters requesting feedback. Appendix B includes meeting minutes with a list of 
participants, and Appendix C includes comments received from agencies and stakeholders that were 
unable to attend meetings and/or webinars or from attendees that provided additional feedback 
following meetings and webinars. Stakeholder input was incorporated into the development and 
analysis of potential measures for this focus area analysis.  A summary of stakeholder input is included 
in Table 2. 
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Table 2. Summary of Stakeholder Input – Problems and Opportunities 

Stakeholder Source Water Resources 
Problem 

Identification 

Areas Damage 
Description 

Prior Studies Structural 
Measures 

City of 
Brigantine 

404 Hazard 
Mitigation Grant 
Request 

Flooding due to 
storm surge 

Ocean 
Drive and 
Lagoon 
Blvd. 

60” outfall 
pipe buried/ 
not 
functional 

None New outfall 
system 

City of 
Brigantine 

404 Hazard 
Mitigation Grant 
Request 

Flooding due to 
storm surge 

Ocean 
Drive West, 
5th St. N to 
14th St. N. 

Bulkhead 
Improvemen
ts 

None Gabion 
system 

City of 
Brigantine 

404 Hazard 
Mitigation Grant 
Request 

Flooding due to 
storm surge 

12th St. N. 
and Evans 
Blvd. 

Drainage None Raise road 
and install 
pipe 

City of 
Brigantine 

404 Hazard 
Mitigation Grant 
Request 

Flooding due to 
storm surge 

15th St. N. 
to Beach 
Avenue 

Lack of 
protection 

None Gabions and 
tide flex 
valves 

City of 
Brigantine 

404 Hazard 
Mitigation Grant 
Request 

Flooding due to 
storm surge 

26th St. S. Replace and 
raise  
bulkhead 

None Bulkhead 

City of 
Brigantine 

404 Hazard 
Mitigation Grant 
Request 

Flooding due to 
storm surge 

34th St. and 
Bayshore 
Avenue, 
West Shore 
Drive 

New Pump 
Stations 

None Pump 
stations, 
flood gates 

City of 
Brigantine 

Letter dated 
Sept 9, 2013 

Flooding due to 
storm surge 

15th St. N. Seawall 
Extension 

None Extension of 
Brigantine 
seawall 

City of 
Margate 

Letter to NJDEP 
dated June 16, 
2013 

Flooding due to 
storm surge 

Amherst 
Avenue 

Reconstructi
on of 
bulkheads 

Inspection and 
initial cost 
estimate 

Replace 
bulkheads 

City of 
Margate 

Response dated 
Sept 2013 

Flooding due to 
storm surge 

Various 
locations 

Reconstructi
on of 
bulkheads 

City bulkhead 
and deck 
inspection 
2008 and 
elevation 
study 2013 

Replace 
bulkheads 

Bass River 
Township 

Response to 
survey 

Flooding due to 
storm surge 

All rivers, 
streams 
and creeks 

Erosion, 
Flooding 
and 
overtopping 

None Bulkheads 

Borough of 
Manasquan 

Response to 
Survey 

Flooding due to 
storm surge 

All areas 
east of Rt. 
71 

Erosion, 
flooding 

USACE Bulkheads 
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Stakeholder Source Water Resources 
Problem 

Identification 

Areas Damage 
Description 

Prior Studies Structural 
Measures 

Borough of 
Point Pleasant 
Beach 

Response to 
Survey dated 9 
Sept., 2013 

Flooding due to 
Storm Surge 

Lake 
Louise, 
Inlet Drive, 
Fishermen’
s Memorial 
Park 

Erosion, 
Flooding 
and 
overtopping, 
damaged 
boardwalk 

None Pump station 

Borough of 
Oceanport 

Response to 
Survey dated 5 
Sept., 2013 

Flooding due to 
Storm Surge 

All 
waterways 

Flooding Previously 
elevated 
Gooseneck 
Point Rd. and 
Cayuga Ave. 

Outfall check 
valves 

City of Sea 
Isle City 

Response to 
Survey dated 4 
Sept., 2013 

Flooding due to 
Storm Surge 

Most of the 
city except 
the south 
end 

Flooding 
and erosion  

USACE Refurbish 
bulkheads 

Cape May 
Court House 

Response to 
Survey 

Flooding due to 
Storm Surge 

NJIWW 
and 
Delaware 
Bay 

Flooding, 
erosion and 
shoaling 

USACE – 
Bayfront 
Areas 

Beach and 
dune 

City of Cape 
May 

Letter to NJDEP 
dated 26 June 
2013 

Flooding due to 
Storm Surge 

Beach 
Avenue 
Floodwall 

Flooding 
and erosion 

N/A Repair 
seawall 

City of 
Atlantic City 

Response to 
Survey dated 6 
Sept., 2013 

Flooding due to 
Storm Surge 

6 Zones 
comprising 
much of the 
City 

Erosion, 
structural 
damage, 
flooding due 
to 
overtopping 

Storm 
Damage 
Mitigation 
Project 

Bulkheads, 
pumping 
systems, 
flood gates 
and tide 
valves 

Citizens for 
Strathmere 
and Whale 
Beach 

Phone 
Communication 

Flooding Due to 
Storm Surge 

Bayview 
Avenue 

Flooding None Raise and 
replace 
bulkhead, 
replace tide 
valves 

Upper 
Township 

Response to 
Survey dated 25 
Sept 2013 

Flooding Due to 
Storm Surge 

Bayview 
Avenue, 
Garden 
State 
Parkway, 
Rt. 50, CR-
631 

Flooding of 
State 
Evacuation 
Routes 

None Raise roads 

Middle 
Township 

Response to 
Survey 

Erosion, Flooding 
due to Storm 
Surge 

Avalon 
Manor, 
Stone 
Harbor 
Manor, 
Delaware 
Bay  

Flooding 
and erosion, 
salt water 
infiltration 

USACE 
Feasibility 
Study of 
certain areas 

Beachfill 
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Stakeholder Source Water Resources 
Problem 

Identification 

Areas Damage 
Description 

Prior Studies Structural 
Measures 

Barnegat Bay 
Partnership 

Response to 
Survey dated 27 
Sept 2013 

Erosion, Water 
quality  

Entire Bay Wetland and 
shoreline 
erosion 

USACE 
Barnegat Bay 
Watershed 
Study 

Beach and 
wetland 
restoration, 
land 
acquisition 

Downe 
Township 

Response to 
survey dated 
Sept. 18, 2013 

Erosion, Flooding 
due to Storm 
Surge 

Gandy’s 
Beach 

Flooding, 
loss of 
marsh 

None Beachfill, 
groins 

5.1.1 Regions 

Three distinct regions were evaluated as part of this focus area analysis.  

The Northern Region of the New Jersey Back Bays study area includes Shark River and the 
communities that border this tidal river.  This region has a higher year-round population density than the 
other regions, and is comprised of uplands and headland beaches with wide coastal rivers.  This region 
also saw the highest storm surges from Sandy. 

The Central Region extends from the Manasquan River to the Great Bay and Little Egg Harbor Inlet.  
This region includes Barnegat Bay and the communities that border this large and important water 
body.  This region has experienced dramatic population increases in the last 20 years.   

The Southern Region extends from Great Bay to Cape May.  This region includes several back bays 
that are connected to the Atlantic Ocean by tidal inlets, the Mullica River and estuary, and the Great 
Egg Harbor River. This region is comprised of barrier islands separated from the mainland by small 
bays and coastal marsh.  Tidal inlets separate each island.  The communities in this region have year-
round populations (such as Atlantic City, Ocean City and Cape May) as well as smaller communities 
which swell in population during the summer months. 

A fourth region that is not included within the scope of this focus area analysis, but was impacted by 
Hurricane Sandy, is the New Jersey mainland side of the Delaware Bay. Stakeholder responses were 
received from this area including Middle Township in Cape May County and Downe Township in 
Cumberland County.  Both communities are vulnerable due to eroding beaches which allow damage to 
occur to both the developed and natural areas.  The natural areas are highly valuable horseshoe crab 
habitat.  The developed portions of the bay are home to New Jersey’s oyster fishery.  Greenwich 
Township, also in Cumberland County reported damage and vulnerability to their dike system.     

 

Northern Region 

The northernmost region of the New Jersey Back Bays study area includes Shark River and the 
communities that border this tidal river.  The community of Shark River Hills in Neptune Township 
suffered total losses of small businesses due to the flooding, and extensive damage to the Shark River 
Beach and Yacht Club. Seven foot waves reportedly damaged the municipal marina building which was 
condemned after the storm. As in other communities, many homes were damaged. 

Central Region 
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The central region of the New Jersey Back Bays study area extends from the Manasquan River to the 
Great Bay and Little Egg Harbor Inlet.  This region includes Barnegat Bay and the communities that 
border this large and important water body.   This region also includes the Manasquan inlet and the 
entire Manasquan River basin. 

Two examples of communities along the Manasquan River are the Borough of Manasquan and the 
Borough of Point Pleasant Beach.  In Manasquan, flooding along the Glimmerglass, Crabtown Creek, 
Judas Creek and Robert’s Swamp contributed to the damages experienced during Hurricane Sandy.  In 
all, over 1,800 single family homes were either destroyed or suffered major damage, with losses 
estimated greater than $200 million in Manasquan.  Businesses and public buildings were destroyed.  
Parks and recreation damages totaled $2,050,000.  Lake Louise, in Point Pleasant Beach, is directly 
connected to the Manasquan River.  Streets bordering this lake were significantly flooded causing 
residential and commercial property damage. 

Communities on the western shore of Barnegat Bay and Little Egg Harbor such as Brick, Berkeley, 
Toms River, Beach Haven West, Stafford, Little Egg Harbor Township, Tuckerton and Port Republic 
suffered severe damage to homes and infrastructure.  This area is characterized by medium density 
single family homes surrounded by back bay wetlands.  The shoreline includes marsh, bulkheads, 
beaches and bluffs. Cattus Island and Berkeley Island County Parks suffered notable erosion from 
Hurricane Sandy.  Since these areas represent natural buffers between the bay and the mainland, 
degradation to these parks also represents a loss of natural protection to developed areas.  

Large bird populations are found on marsh islands.  Some of these “waterbird islands” originated, or in 
the case of Mordecai Island were expanded as dredge disposal sites.  While some of the small islands 
in Barnegat Bay and Little Egg Harbor are several feet above mean higher high water, portions of other 
islands are very low, and some islands are currently disappearing.  This trend could increase as a 
result of rising seas.  Many of these vulnerable islands are used by several species of conservation 
concern, including Foster's terns, black skimmers,  American oystercatchers, gull-billed terns, common 
tern, least tern and piping plover.  Diamondback terrapin, a state species of special concern and a 
regional priority, is also known to feed on marsh islands in the bays.   

Southern Region 

The southern region of the New Jersey Back Bays study area extends from Great Bay to Cape May.  
This region includes several back bays that are connected to the Atlantic Ocean by tidal inlets, the 
Mullica River and estuary, and the Great Egg Harbor River. 

Bass River Township is located on the Bass River which feeds into the Mullica River.  The community 
has identified continuing erosion of the riverbanks and the lack of an adequate bulkhead as contributors 
to the flooding of homes and businesses.  Bass River is the home of one of New Jersey’s largest yacht 
manufacturers. 

Many of the barrier island communities within this region suffered less damage from beach erosion or 
flooding from the ocean than from the back bays.  This is due to the fact that Hurricane Sandy was less 
severe in this area, and the barrier island oceanfronts have Federal and State funded beach and dune 
nourishment projects.  Many communities such as Brigantine, Atlantic City, Margate, Ocean City, 
Strathmere in Upper Township, Sea Isle City, Avalon, Stone Harbor and Cape May suffered interior 
flooding due to high storm surge in the back bays and low on the bay side of the barrier islands.  Upper 
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Township has noted that the Garden State Parkway and other coastal evacuation routes flooded during 
Huricanne Sandy. 

Absecon Island is characterized as high density urban multifamily dwellings, single family homes, and 
casinos.  The shoreline in this area is comprised of constructed beaches, urban back bay armoring and 
bulkheads, and minimal wetlands.  Margate, south of Atlantic City on Absecon Island, reported that the 
low height and age of many bulkheads allowed them to be overtopped and damaged.  The city had 
previously adopted an ordinance requiring the height of the bulkheads along the bay to be raised to 
elevation +7.5 and +9.0 National Geodetic Vertical Datum (NGVD) 1929, depending on the location, 
when replaced or reconstructed.  Specific problem areas identified by the city during Hurricane Sandy 
included flooding adjacent to the Bayshore Lagoon along Beach Thorofare, and the deterioration of the 
Amherst Avenue bulkhead.  The Amherst Avenue area is the lowest area in the city with current 
elevations between +5 and +6 feet North American Vertical Datum (NAVD) 88.  The area sustained 
significant damage to homes and businesses due to flooding.  

Similarly, the City of Brigantine has identified three locations where low-lying residential areas are 
vulnerable to flooding during coastal storms.  Bulkhead replacement and installation have been 
recommended by the city.  Brigantine has an ordinance requiring elevation +9.0 mean sea level (MSL) 
for all new bulkheads on the bay.  Other potential solutions recommended by the city to minimize 
recurring flood losses include flood gates at the boat ramp, elevate roads, gabion walls, replacement of 
undersized outfalls and pump station improvements.     

The tidal marshes of the Cape May Peninsula provide stopover areas for hundreds of thousands of 
shorebirds, songbirds, raptors and waterfowl during their seasonal migrations and are an important 
staging area and overwintering area for seabird populations.  As feeding habitats are lost due to sea 
level change and erosion, local bird populations may no longer be sustainable.  For example, avian 
biologists suggest that if marsh pannes and pools continue to be lost in Atlantic County as a result of 
sea level change, the tens of thousands of shorebirds that feed in these areas may shift to feeding in 
impoundments in the nearby Forsythe Refuge, increasing shorebird densities in the refuge by tenfold 
and reducing population sustainability because of lower per capita food resources and disease from 
crowding. 

5.2  Objectives 

5.2.1 National Objectives  

The national or Federal objective of water and related land resources planning is to contribute to 
National Economic Development (NED) consistent with protecting the nation’s environment, pursuant to 
national environmental statutes, applicable executive orders, and other Federal planning requirements.  
Contributions to NED are increases in the net value of the national output of goods and services, 
expressed in monetary units. Contributions to NED are the direct net benefits that accrue in the 
planning area and the rest of the nation.   

USACE also has a national objective for National Ecosystem Restoration (NER) in response to 
legislation and administration policy.  This NER objective is to contribute to the nation’s ecosystems 
through ecosystem restoration, with contributions measured by changes in the amounts and values of 
habitat. 
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Projects which produce both NED and NER benefits will result in a “best” recommended plan so that no 
alternative plan or scale has a higher excess of NED benefits plus NER benefits over total project 
costs. This plan shall attempt to maximize the sum of net NED and NER benefits, and to offer the best 
balance between two Federal objectives. Recommendations for multipurpose projects will be based on 
a combination of NED benefit-cost analysis, and NER benefits analysis, including cost effectiveness 
and incremental cost analysis. 

In addition to Federal water resources planning objectives, the main goals of the NACCS under which 
this focus area analysis is being conducted, are to: 

1) Reduce risk to which vulnerable coastal populations are subject. 

2) Ensure a sustainable and robust coastal landscape system, considering future sea level change 
and climate change scenarios, to reduce risk to vulnerable populations, property, ecosystems, 
and infrastructure. 

Specific objectives for this focus area analysis are to: 

1) Manage risk from storm surge. 

2) Manage flood risk. 

3) Provide adaptive and sustainable solutions for future development that account for future 
changes such as sea level change, land subsidence and climate change. 

4) Maintain or improve ecosystem goods and services provided (social, economic and ecological 
balance). 

5) Incorporate opportunities for nature-based infrastructure, alone and in combination with 
traditional measures. 

6) Maintain economic viability of the working coastline. 

7) Improve emergency response and evacuations by improving the transportation systems before 
and during flood events. 

8) Incorporate problems, needs, and opportunities identified by stakeholders to manage flood risk. 

9) Manage erosion occurring along the shoreline.  

10) Manage risk to National Register of Historic Places and other cultural resources. 

11) Better incorporation of regional sediment management into non-Federal Projects.  

5.3 Planning Constraints 
Planning constraints are both institutional (policy/programmatic, legislative, and funding-related) and 
physical (such as sensitive ecosystem areas, land use, etc.). 

5.3.1  Institutional Constraints 

1) Comply with all Federal laws and executive orders, such as the National Environmental Policy 
Act (NEPA), the Clean Water Act, the Endangered Species Act, and Executive Order 11988.             

2) Avoid increasing the flood risk to surrounding communities and facilities. 
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3) Avoid solutions that cannot be maintained, whether due to expense or complicated 
technologies, by the non-Federal sponsors. 

4) Comply with local land use plans and regulations. 

5) Difficulty in funding long-term operation and maintenance costs.  

6) Permitting with Federal, state, and local agencies. 

7) Many of the beaches within the study area are recognized as a recreational resource. It is 
important that this resource not be compromised. 

8) Acquisition of real estate and easements. 

5.3.2  Physical Constraints  

1) Some areas within this study area are highly developed, and the density of population may limit 
the amount of space available for staging and constructing a project. 

2) Avoid additional degradation of water quality, which would put additional stress on aquatic 
ecosystems.  

3) Avoid impacting or exacerbating existing hazardous, toxic, and radioactive wastes (HTRW) that 
have been identified within the project area. 

4) Minimize the impact to authorized navigation projects. 

5) Minimize the impact to other projects and areas where risk has been managed, such as 
sensitive wetlands, wildlife management areas, etc. 

6) Minimize effects on cultural resources and historic structures, sites, and features. 

7) Loss of streetscape character and potential economic losses from elevation of structures or 
placement of floodwall/levee. 

5.4  Future Without Project Condition 
The future without project (FWOP) condition is the most likely condition expected to exist in the future in 
the absence of proposed projects.  The FWOP condition is the baseline against which all project plans 
are evaluated. FWOP conditions, including sea level change considerations, will be developed along 
with the no-action alternative during the future phases of study. 

5.5  Measures to Address Identified Planning Objectives  
This section identifies a broad range of potential solutions (measures) to address the study area 
objectives. Many of these measures are outlined in “Coastal Risk Reduction and Resilience: Using the 
Full Array of Measures” (USACE, September 2013).  Any of these potential measures will be weighed 
against a “No-action Plan” in the future phases of study.        

5.5.1  Structural Measures  

Structural measures are used for flood risk management. Broad-based structural measures identified 
include:  

1) Seawall/Revetment: Seawalls are built parallel to the shoreline with the purpose of reducing 
overtopping and consequent flooding of areas behind the seawall due to storm surge and 
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waves. Revetments are onshore sloping structures which manage shoreline erosion. Areas 
immediately seaward of seawalls or revetments may be impacted because of isolation from an 
inland sediment source. 

2) Groins: Groins are narrow structures, built perpendicular to the shoreline, that stabilize a beach 
experiencing longshore erosion. Beach material will accumulate on the updrift side of a groin, 
but the downdrift side will experience erosion caused by isolation from the longshore sediment 
transport source. Both the accretional and erosional effects extend some distance alongshore 
away from the groin.  

3) Detached Breakwaters: The primary function of a detached breakwater is to reduce beach 
erosion by reducing wave heights in the lee of the structure. The reduction in wave heights 
reduces longshore and cross-shore sediment transport. Detached breakwaters are built 
nearshore, in shallow water, and generally parallel to the shoreline. They are low-crested 
structures which decrease wave energy and help promote an even distribution of material along 
the coastline. Since detached breakwaters can impact the transport of beach material, there can 
be erosional impacts in downdrift areas. In addition, detached breakwaters, when submerged 
can cause a non-visible hazard to boats and swimmers. 

4) Berms / Levees: Berms, levees or dunes can be constructed along the shoreline, tying into high 
ground or surrounding an area entirely, to reduce risk of storm surge, wave run-up, and erosion 
to the landward shoreline. These measures have a large footprint, since their stability is partially 
dependent on a maximum side slope from the top to the toe, and are often composed of earthen 
materials. Levees or berms also need to be constructed to prevent or control underseepage of 
flood waters through the existing soils. They may need to include pumping stations to remove 
interior stormwater drainage. Roads sometimes need to be ramped to cross these features.  

5) Multipurpose Berms/Levees: Berm and levee features require a large footprint to remain stable.  
However, it is possible to incorporate features in the design of the levees, such as parking 
areas/garages, commercial or residential development, recreational greenways, etc. to take 
advantage of the increased elevation. 

6) Floodwalls and Bulkheads: Floodwalls or bulkheads can be constructed along the shoreline, 
tying into high ground or surrounding an area entirely, to reduce risk of storm surge, wave run-
up, and erosion to the landward shoreline. These measures have smaller footprints than berms 
and levees, but require concrete or steel pilings for stability to withstand force from flood waters, 
including waves. Floodwalls must also be designed to prevent or control underseepage in the 
existing soils. Floodwalls may need to include pumping stations to remove interior stormwater 
drainage, and often include floodgates to allow for access roads to any waterside property. 

7) Flood/Tide Gates: A flood or tide gate can be constructed across a waterway to provide risk 
reduction from coastal inundation upstream of the gate. Flood and tide gates are constructed 
with openings to allow for recreational or industrial uses of a tributary to continue, and also allow 
for some connectivity of the ecosystem. There are several types of flood gates; two types 
include an Obermeyer gate and a steel gate. The Obermeyer gate lifts a steel gate flap to close 
the gate, whereas a steel gate slides horizontally into closing position. Inflatable dams can also 
be used as a gate, as they can be filled with air or water to inflate and act as a closed gate.  
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If the watershed upstream of the flood or tide gate does not have enough natural floodplain 
storage to hold increases in water level due to precipitation runoff, then either additional storage 
will need to be created and/or pumping stations will need to be added to remove interior 
drainage upstream of a flood or tide gate. 

8) Portable Floodwalls: Portable floodwalls are a potentially viable measure when complete 
portability is necessary and no permanent fixings or structures are desired.  The portable 
floodwalls are typically constructed of lightweight aluminum and rely on the weight of the water 
to press down and stabilize the wall to create a watertight seal. Temporary flood walls can vary 
in height to accommodate the change in existing elevation and optimize cost. However, 
installation of a system of portable floodwalls may need to begin several days prior to a pending 
event depending on available resources.   Therefore, portable floodwalls may not be suitable for 
some events and areas when installation time exceeds event warning time.   Additionally, 
portable floodwalls are not applicable where subject to storm wave action. 

9) Portable Berms/Cofferdams:  Portable cofferdams are another rapidly deployable, temporary 
method that can be used for flood risk management. The coffer dam, made of commercial grade 
vinyl coated polyester, is a water inflated dam which consists of a self-contained single tube with 
an inner restraint baffle/diaphragm system for stability. The dam has the ability to stand alone as 
a positive water barrier without any additional external stabilization devices. The system can be 
installed easily in the field when needed and removed when the threat is over. Once laid out, it 
can be inflated using any available water source. Each unit is up to 100 feet long and 8 feet 
high. Portable coffer dam units can be joined together by overlapping end to end at any angle to 
provide risk reduction to large areas. 

Temporary pumps are required to fill the cofferdam units; however, the pumps can be used as 
temporary pump stations to pump trapped water on the “dry” side of the cofferdam and 
discharge the water into the “wet” side. 

Portable floodwalls, berms or cofferdams are less than ideal in areas subject to even modest 
wave energy and would, in many cases, still require a substantial permanent foundation.  
Inflatable water barriers are subject to sliding when fully loaded and prone to catastrophic failure 
due to sliding, punctures, tears along seams and vandalism, and are not recommended where 
issues of life and safety are involved. 

10) Storm Surge Barrier: Storm surge barriers are often coupled with levees to prevent storm surge 
from propagating up waterways. Storm surge barriers generally consist of a series of movable 
gates that are normally open to let flow pass, but will close when storm surge exceeds a certain 
water level. 

11) Road, Rail, or Light Rail Raises: Roads can be raised on berms or levees. The advantage of 
raising main evacuation routes is to prevent them from being flooded during a coastal and 
heavy precipitation event. Secondly, existing easements can provide some of the property 
needed for the footprint for building a berm or levee. In order to raise existing main routes, a 
large amount of property along the roadways will likely need to be acquired and this could have 
a major impact on the main business corridors. Additionally, the side roads leading to these 
main roads would need to be ramped for access. 
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Another option is raising existing rail or light rail lines on berms or levees. A road, rail, or light 
rail line raise may create interior drainage problems if stormwater storage is insufficient.  
Additional storage space and/or pumping stations may be required to remove interior 
stormwater drainage 

12) Beach and Dune Restoration: Shoreline restoration by sand nourishment or replenishment of 
beaches subject to erosion.  Restoration often includes dune restoration/enhancement to 
provide additional risk reduction for flooding and wave action. 

13) Stormwater System Improvements: Existing stormwater systems can be improved by increasing 
capacity, through additional piping and stream channelization, increasing pipe sizes and inlets, 
and adding more storage areas, adding gates to outfall pipes to prevent storm surge from 
entering the storm sewer system, and pumping water from the storm system. 

14) Bridge Trash Racks:   Trash racks can be installed upstream of critical bridges to collect debris 
during a flood event to help preserve the structural integrity of the bridge support structure. 

5.5.2 Non-Structural Measures 

Broad-based non-structural measures identified include: 

1) Acquisition / Buyouts: Homes that are subject to repetitive loss from flooding and are outside of 
an area for a proposed structural flood risk management project are viable candidates for 
buyouts or relocations. A buyout occurs when the homeowner is paid fair market value for the 
property, and moves to a new location. Relocations can occur when the homeowner has a 
parcel large enough that a home can be moved to higher ground on the existing parcel or a 
home can be relocated to a different parcel entirely. Acquisitions and buyouts restore the natural 
floodplain in the location of previous development. 

2) Early Warning Systems: Flood warning systems are important to notify citizens of a flooding 
event. Coastal storms typically have a several-day timeframe where the community is aware of 
the possibility of impact, but last minute changes in speed and direction can alter the level of 
impact dramatically, and evacuations need to be planned well in advance for these types of 
storms in flat coastal areas. It is important for communities to have the means to reach out to 
their citizens before and during a large storm event. Large precipitation events from storms 
other than coastal storms may develop with little notice. Road signs that indicate flooded areas 
using real-time communications from citizens are one way to alert the community of these 
issues. 

3) Elevating Structures: This measure involves elevating the building in place so that the lowest 
floor is above the flood level for which floodproofing is provided. The building is jacked up and 
set on a new or extended foundation consisting of pilings, concrete pillars or concrete blocks. 

4)  Floodproofing: There are two types of floodproofing techniques: dry floodproofing and wet 
floodproofing. Dry floodproofing keeps the floodwaters from entering the structure, while wet 
floodproofing allows the floodwaters to enter the building, but minimizes the damages. Dry 
floodproofing involves sealing the walls of structures such as buildings with waterproofing 
compounds, impermeable sheeting, or other materials and using closures for covering openings 
from floodwaters. Dry floodproofing is most applicable in areas of shallow, low-velocity flooding. 



 
 

18. New Jersey Back Bays  Focus Area Report   

® 
North Atlantic Coast Comprehensive Study (NACCS) 

United States Army Corps of Engineers 
® 

Wet floodproofing allows the structure to flood inside while ensuring minimal damage to the 
building and any contents. By allowing the force of the water to pass through a building, the 
interior flooding allows hydrostatic force on the inside of the building walls to equally counteract 
the hydrostatic force on the outside, thus eliminating the chance of structural failure. Wet 
flooding practices include installation of flood vents in the ground floor or crawl space to allow 
floodwater to flow through the building without causing structural damage or conversion of 
ground floor living space to uninhabitable space such as a carport or open garage. 

5) Increase Storage: In order to manage flooding from precipitation as part of some coastal storms, 
natural storage of the watershed can be restored or additional storage can be added. 
Restoration of natural storage includes restoring wetlands and returning floodplains to 
undeveloped states in riverine areas. Increasing natural storage in stormwater systems includes 
reducing impervious areas to allow infiltration of runoff from precipitation events. Additional 
storage can be added through detention ponds and on a more localized basis through rain 
barrels or cisterns. A major component of increasing natural infiltration in stormwater 
management includes the use of green stormwater management. 

6) Public Engagement and Education: A community can aid in flood risk management by 
educating its citizens about the existing flooding hazards and what can be done to reduce risk to 
their property. Additionally, if a flood risk project is constructed, educating the community on 
residual project risk must occur. 

7) Relocating Utilities and Critical Infrastructure: A community can manage risk to its own public 
infrastructure by relocating utilities underground and moving critical infrastructure out of 
floodplain areas. Examples of critical infrastructure include hospitals and shelters. 

8) Preservation: Develop land preservation programs to place environmentally sensitive land in 
permanent easements to better manage watersheds and their interrelated systems. 

9) Resilience Performance Standards: Develop resilience performance standards for infrastructure 
to be used when making investment decisions. These standards may include information such 
as the recurrence interval of a storm that infrastructure should be designed to withstand, how 
long different end users can be without power, or how and when to include climate change or 
sea level change into design standards.  

10) Emergency Response Systems: Emergency response systems include preparation for floods in 
anticipation of the flood event and flood-fighting plans to assist after the fact.  The plans should 
include contingency and emergency floodproofing and must be properly integrated with 
emergency evacuation plans. 

11) Modify/Remove Structures for Better Channel Function: Channel alterations such as modifying 
or removing features or widening/deepening channels can help reduce flooding by improving 
channel function. 

12) Design or Redesign and Location of Services and Utilities:  Services and utilities can be 
relocated to areas of low risk or to areas not subject to flooding such as higher ground. 
Additionally, existing services/features can be elevated above the flood elevation or can include 
floodproofing features in the design. 
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13) Surface Water//Stormwater Management: Management of stormwater and surface water 
systems can improve water quality, decrease erosion, and increase storage in the event of a 
storm which minimizes flood risks. The development of a surface water or stormwater 
management plan can help facilitate best management practices of the systems.  

14) Building Codes and Zoning:  Climate change and coastal hazard considerations should be 
incorporated into building and zoning codes.  Building codes can promote construction 
techniques that reduce damages to future construction or to areas of redevelopment. Some 
examples include requiring new structures to be elevated above flood elevations and structures 
to be built on piling foundations in areas of wave action. Zoning can be used to avoid using the 
floodplain for activities other than those compatible with periodic flooding. 

15) Strategic Acquisition: Purchase of undeveloped land for flood risk management. 

16) Emergency Plans/Hazard Mitigation Plans: Emergency planning allows a community to be 
prepared for storm events, such as flood inundation from coastal storms. Hazard mitigation 
plans are developed to document hazards a community is exposed to and determine mitigation 
measures a community would like to implement to reduce risk from these hazards. It is 
important for both of these plans to be kept up to date with local issues in order to prepare and 
recover after a flooding event. 

17) Retreat: Consider managed retreat, allowing wetlands and beaches to take over land that is 
currently dry, but will be affected by sea level change. Include land use and zoning appropriate 
for coastal storm risk management.  

18) Wetland Migration: Adjust zoning laws to allow for wetland migration 

19) Regional Sediment Management (RSM): Continuation of RSM practices in place and identifying 
new opportunities. 

20) Coastal Zone Management: Coastal Zone Management regulates activities within the “Coastal 
Zone” to ensure that development is accomplished with the least amount of damage to the 
coastline. 

5.5.3 Natural and Nature-Based Infrastructure 

Nature-Based Infrastructure (NBI) refers to the intentional use of natural and engineered features to 
produce engineering functions in combination with ecosystem services and social benefits. Natural and 
nature-based features include a spectrum of features, ranging from those that exist due exclusively to 
the work of natural process to those that are the result of human engineering and construction. The 
built components of the system include nature-based and engineered structures that support a range of 
objectives, including coastal storm risk management (e.g., seawalls, levees), as well as infrastructure 
providing economic and social functions (e.g., navigation channels, ports, harbors, residential housing). 
Natural coastal features can take a variety of forms, including reefs (e.g., coral and oyster), barrier 
islands, dunes, beaches, wetlands, and maritime forests. The relationships and interactions among the 
natural and built features comprising the coastal system are important variables determining coastal 
vulnerability, reliability, risk and resilience. 

1) Green Stormwater Management: Management practices can be used to reduce impervious 
areas and increasing storage on a localized basis for stormwater. Some examples include bio-
swales, rain gardens, green roofs, rain barrels or cisterns. Green stormwater management 
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practices that involve plantings also allow for evapotranspiration of stormwater, and provide for 
an aesthetic component. Reducing impervious areas allows for infiltration of stormwater which 
reduces runoff quantity and improves runoff quality. Green stormwater management can also 
allow for opportunities to add public recreational features and provide for ecosystem restoration, 
while providing for wave attenuation and stormwater storage. 

2) Constructed or Rehabilitated Reefs: Reefs can act as a natural barrier to dampen storm wave 
activity. 

3) Salt Marshes: Salt marshes can provide sediment stabilization to an area, and can dissipate 
and/or attenuate oncoming wave action. Depending on the cross-shore width of a salt marsh, it 
has the potential to reduce storm surge effects. The traditional rule of thumb (USACE, 1963) 
was that for every 2.7 miles of marsh, storm surge is reduced by one foot; however, the degree 
of risk reduction that wetlands provide from storm surge is extremely complicated. 

4)  Freshwater Wetlands: Freshwater wetlands can provide flood risk management by detention 
and/or storage for floodwaters. Infiltration through a freshwater wetland to an aquifer below can 
assist in groundwater recharge and provide water quality benefits. Freshwater wetlands also 
provide sediment stabilization benefits. 

5) Vegetated Dunes and Beaches: Vegetation helps to stabilize dunes and beaches from erosion 
due to wind and wave action.  

6) Vegetated Submerged Aquatic Vegetation (SAV), Salt Marshes and Wetlands: Vegetated 
features help to break waves, attenuate wave energy, slow the inland transfer of stormwater 
and increase infiltration. 

7) Oyster and Coral Reefs: Reefs can act as a natural barrier to dampen wave action, while 
providing essential habitat to marine organisms.  

8) Barrier Island Restoration:  Barrier islands act as the first line of defense in reducing risk to the 
mainland from storm surge and wave action.  Restoration includes increasing barrier island 
elevation or plan form (length/width) and can include vegetation components such as 
dune/beach grass to stabilize sediments and increase wave dissipation.   

9) Maritime Forests / Shrub Communities: The dense vegetation of maritime forests and shrub 
communities helps to stabilize soils while dissipating wave action and slowing the inland transfer 
of stormwater. 

The broad measures identified herein, structural, non-structural, and natural/nature-based, have the 
potential for further development to target specific areas for coastal storm risk management.  The goal 
of measures development is to achieve the objectives by combining one or more measures while 
avoiding constraints.  Measures identified will be further evaluated, screened and used in combination 
(as appropriate) in future phases of study to determine area-specific project viability to meet the 
planning objectives. 

 

5.5.4 Area Specific Measures  

The previously described broad-based measures (structural,  non-structural, and natural/nature-based 
infrastructure) are applicable to most areas within the study area.  Specific area-focused measures 
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provided through stakeholder input and/or otherwise dervied from previous studies are listed below.  
This comprehensive list includes some measures that are beyond the purview of USACE.  Potential 
measures that could be evaluated as part of future study phases are included herein. 

Northern Region: 

Potential measures for coastal storm risk management for Monmouth County communities along the 
Shark and Manasquan Rivers include: 

 Elevating structures. 

 Raising, replacing or adding to bulkheads and dikes along the shoreline. 

 Stabilizing and armor unprotecting eroding shorelines with vegetation or stone. 

 Developing integrated flood risk reduction systems using structural (engineering) and non-
structural (wetlands) measures. 

 Reviewing and enhancing coastal area design guidelines to better mitigate the impacts of 
flooding. 

 Enhancing and strengthening waterfront zoning and permitting. 

 Evaluating green corridors and parks for possible improvements for flood management. 

 Acquisiting, elevating or floodproofing of existing structures to better mitigate the impacts of 
flooding. 

 Designing or redesigning and relocating  services and utilities. 
 

Central Region: 

Potential measures for coastal storm risk management for Ocean County communities along the 
Barnegat Bay and adjoining Rivers include: 

 Raising, replacing or adding to stone revetments along the shoreline. 

 Stabilizing and armor unprotecting eroding shorelines with vegetation or stone. 

 Restoring island and coastal wetland (e.g. close the breach in Mordecai Island). 

 Beach and dune nourishment (e.g. shoreline restoration at Cattus Island and Berkeley 
Island County Parks) 

 Developing integrated flood risk management systems using structural (engineering) and 
non-structural (wetlands) measures. 

 Reviewing and enhancing coastal area design guidelines to better mitigate the impacts of 
flooding. 

 Enhancing and strengthening waterfront zoning and permitting. 

 Evaluating green corridors and parks for possible improvements for flood management. 

 Acquiring, elevating or floodproofing existing structures to better mitigate the impacts of 
flooding. 

 Designing or redesigning and relocating of services and utilities.  
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Southern Region: 

Potential measures for coastal storm risk management for Atlantic, Cape May and Burlington County 
communities along the back bays and adjoining rivers include: 

 Raising, replacing or adding to bulkheads and dikes along the shoreline. 

 Stabilizing and armor unprotecting eroding shorelines with vegetation or stone. 

 Developing integrated flood risk Management systems using structural (engineering) and 
non-structural (wetlands) measures. 

 Reviewing and enhancing coastal area design guidelines to mitigate the impacts of flooding. 

 Enhancing and strengthenin waterfront zoning and permitting. 

 Evaluating green corridors and parks for possible improvements for flood management. 

 Dredging existing navigable waterways on rivers such as the Bass River to authorized 
depths to increase water storage. 

 Raising roadways (e.g. Garden State Parkway and other coastal evacuation routes). 

 Improving storm drainage and installing tide valves and flood gates. 

 Acquiring, elevating or floodproofing existing structures to better mitigate the impacts of 
flooding. 

 Designing or redesigning and relocating services and utilities.  
 

Potential measures for coastal storm risk management in Atlantic City include: 

 Raising, replacing or adding to bulkheads and dikes along the shoreline (e.g. Gardiner’s 
Basin, Venice Park, and North Riverside Avenue). 

 Stabilizing and armor unprotecting eroding shorelines with vegetation or stone (e.g. Chelsea 
Heights). 

 Developing integrated flood risk management systems using structural (engineering) and 
non-structural (wetlands) measures. 

 Reviewing and enhancing coastal area design guidelines to mitigate the impacts of flooding. 

 Enhancing and strengthening waterfront zoning and permitting. 

 Evaluating green corridors and parks for possible improvements for flood management. 

 Raising roadways. 

 Improving storm drainage and installing tide valves and flood gates (e.g. Atlantis Avenue 
Flood gate). 

 Raising home and business elevation. 

 Improving coastal evacuation routes. 

 Acquiring, elevating or floodproofing of existing structures to better mitigate the impacts of 
flooding. 

 Designing or redesigning and relocating of services and utilities.  
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6. Preliminary Financial Analysis 
Given the size of the New Jersey Back Bay study area (450 square miles) and the coastal storm risk 
management problems facing the region, there are both state agencies and other alliances with interest 
in a being a potential non-Federal sponsor of one or more studies. 

Currently, there is a high level of interest from NJDEP to be a non-Federal sponsor.  Due to the region’s 
highly valued environmental resources, fisheries, and open spaces, there is also very high interest by 
The Barnegat Bay Partnership and other potential partners for multi-party collaborative efforts. An 
additional possibility for a non-Federal sponsor includes building coalitions of the various agencies and 
organizations to contribute available expertise and funding toward non-Federal sponsorship of one or 
more future investigations to address the coastal storm risk management problems and opportunities in 
the New Jersey Back Bays study area.  Together, the compilation of one or more potential future 
studies can serve as a comprehensive approach to the problems, needs, and opportunities of the 
region. 

The potential non-Federal sponsor would be required to provide 50 percent of the cost of the potential 
future investigation.  Up to 100% of the non-Federal sponsor’s share could be work in-kind.  The 
potential non-Federal sponsor(s) are also aware of the cost sharing requirements for potential project 
implementation.  A letter of support from any non-Federal sponsor(s) stating a willingness to pursue a 
potential future investigation and to share in its cost, and an understanding of the cost sharing that is 
required for project implementation will be required. 

7. Summary of Potential Future Investigation 
Based on the identified measures, potential alternative plan development, and future screening of 
alternatives, there appears to be a large array of solutions that have the potential to be economically 
justified, environmentally acceptable, addressable through engineering solutions, and consistent with 
USACE polices and the Infrastructure Systems Rebuilding Principles (NOAA and USACE, 2013). 

Table 3 summarizes the entities interested in these potential future investigations.  The specific 
geographic areas and the various priorities for these entities are also shown. The listing also reflects 
the level of interest as indicated by the potential non-Federal sponsors in coordination with USACE to 
date.  
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Table 3. Potential Future Investigation and Non-Federal Sponsors 

Agency/Organization Portion of Study 
Area Interest 

Priorities 

NJDEP 450 sq. mi. 

(Entire study area) 

1) Coastal Storm Risk Management 

2) Flood risk management 

3) Ecosystem Restoration 

Barnegat Bay Partnership 96 sq. mi. 

(Barnegat Bay, Little Egg 
Harbor, Great Bay, 
Manahawkin Bay) 

1) Water quality 

2) Ecosystem protection and 
restoration 

Coastal Monmouth Group 
Local Resilience Partnership 

TBD TBD 

Island Beach Group 
Local Resilience Partnership 

TBD TBD 

Southern Ocean Group 
Local Resilience Partnership 

TBD TBD 

8. Views of Other Resource Agencies 
Initial study scoping efforts have been coordinated with appropriate State and local agencies including 
NJDEP. Coordination has also been initiated with the Barnegat Bay Partnership.   Coordination with 
other resource agencies is being conducted as part of the overall comprehensive study. Additional 
coordination would occur during the future phases of study.
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Locality State Locality Title First Middle Last Address Email

Borough	of	Allenhurst New	Jersey Allenhurst Mayor David J. McLaughlin 125	Corlies	Avenue
Allenhurst,	New	Jersey	07711 dmclaughlin@allenhurstnj.org

Town	of	Asbury	Park New	Jersey Asbury	Park Mayor Tom Walsh P.O.	Box	1415
Asbury	Park,	New	Jersey	07712

City	of	Atlantic	City New	Jersey Atlantic	City Mayor Lorenzo T. Langford 1301	Bacharach	Blvd
Atlantic	City,	NJ	08401 rwilliams@cityofatlanticcity.org

Borough	of	Atlantic	Highlands New	Jersey Atlantic	Highlands Mayor Frederic	 Rast 100	First	Ave
Atlantic	Highlands,	07716

Borough	of	Avalon New	Jersey Avalon Mayor Martin Pagliughi 3100	Dune	Dr
Avalon,	NJ	08202‐1799 akleuskens@avalonboro.org

Borough	of	Avon‐by‐the‐Sea New	Jersey Avon‐by‐the‐Sea Mayor Robert Mahon 301	Main	Street
Avon‐by‐the‐Sea,	New	Jersey	07717 avonboro@aol.com

Borough	of	Barnegat	Light New	Jersey Barnegat	Light Mayor Kirk O. Larson P.O.	Box	576
Barnegat	Light	08006‐0576 Gail.wetmore@barnegatlight.com

Borough	of	Bay	Head New	Jersey Bay	Head Mayor William W. Curtis PO	Box	248
Bay	Head,	NJ	08742‐0248 bhclerk@verizon.net

Borough	of	Beach	Haven New	Jersey Beach	Haven Mayor Robert Keeler 300	Engleside	Ave
Beach	Haven,	NJ	08008 BoroughClerk@beachhaven‐nj.gov

Borough	of	Belmar New	Jersey Belmar Mayor Matthew Doherty 601	Main	Street
Belmar,	New	Jersey	07719 mayor@belmar.com

Township	of	Berkeley New	Jersey Berkeley Mayor Carmen F. Amato,	Jr P.O.	Box	B
Bayville	08721‐0287 townshipclerk@twp.berkely.nj.us

Borough	of	Bradley	Beach New	Jersey Bradley	Beach Mayor Gary Engelsted 701	Main	Street
Bradley	Beach,	New	Jersey	07720 bradley@monmouth.com

Township	of	Brick New	Jersey Brick Mayor Stephen C. Acropolis 401	Chambers	Bridge	Rd
Brick,	NJ	08723‐2898 clerk@twp.brick.nj.us

City	of	Brigantine New	Jersey Brigantine Mayor Philip J. Guenther 	1417	W	Brigantine	Ave
Brigantine,	NJ	08203‐2186 lsweeney@brigantinebeachnj.com

City	of	Cape	May New	Jersey Cape	May Mayor Edward J. Mahaney,	Jr. 643	Washinton	St.
Cape	May,	NJ	08204 emahaney@capemaycity.com

Borough	of	Deal New	Jersey Deal Mayor Harry Franco

Durant	Square	
Norwood	at	Roseld	Avenue

P.O.	Box	56
Deal,	New	Jersey	07723

administrator@dealborough.com

Township	of	Elsinboro New	Jersey Elsinboro Mayor Sean Elwell 619	Salem‐Ft.	Elfborg	Rd.
Salem,	NJ	08079

Town	of	Harrison New	Jersey Harrison Mayor Raymond J. McDonough 318	Harrison	Ave
Harrison,	NJ	07029

Borough	of	Harvey	Cedars New	Jersey Harvey	Cedars Mayor Jonathan Oldham PO	Box	3185
Harvey	Cedars,	NJ	08008‐0337 clerk@harveycedars.org

Borough	of	Highlands New	Jersey Highlands Mayor Frank	 Nolan 171	Bay	Avenue
Highlands,	NJ,	07732

City	of	Hoboken New	Jersey Hoboken Mayor Dawn Zimmer 94	Washington	St.
Hoboken,	NJ	07030	

Borough	of	Keansburg New	Jersey Keansburg Mayor George Hoff 29	Church	Street
Keansburg,	NJ	07734

Town	of	Kearny New	Jersey Kearny Mayor Alberto G. Santos 402	Kearny	Ave
Kearny,	NJ	07032

Borough	of	Lavallette New	Jersey Lavallette Mayor Walter G. LaCicero 1306	Grand	Central	Avenue
Lavallette,	NJ	08735 cparlow@lavalletteboro.com

Village	of	Loch	Arbour New	Jersey Loch	Arbour Mayor Paul Fernicola 550	Main	Street
Loch	Arbour,	New	Jersey	07711

Town	of	Long	Beach New	Jersey Long	Beach Mayor Joseph Mancini 6805	Long	Beach	Blvd.
Brant	Beach,	NJ	08008

Township	of	Long	Beach New	Jersey Long	Beach Mayor Joseph H. Mancini 6805	Long	Beach	Blvd
Brant	Beach,	NJ	08008‐3661 wells@longbeachtownship.com

City	of	Long	Branch New	Jersey Long	Branch Mayor Adam Schneider
Long	Branch	Municipal	Building
344	Broadway,	Second	Floor

Long	Branch,	New	Jersey	00740
cityoflongbranch@longbranch.org

NJ	MAYORS
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Borough	of	Longport New	Jersey Longport Mayor Nicholas Russo 2305	Atlantic	Ave
Longport,	NJ	08403‐1103 clerk@longport‐nj.us

Township	of	Lower New	Jersey Lower Mayor Michael E. Beck 2600	Bay	Shore	Road
Villas,	NJ	08251‐1399 jpicard@townshipoflower.org

Borough	of	Manasquan New	Jersey Manasquan Mayor George Dempsey
Mayor	of	the	Borough	of	Manasquan
201	East	Main	Street,	2nd	floor
Manasquan,	New	Jersey	08736

gdempsey@manasquan‐nj.com

Borough	Mantoloking New	Jersey Mantoloking Mayor George C. Nebel PO	Box	4391
Brick,	NJ	08723 boroclerk@mantoloking.org

City	of	Margate New	Jersey Margate Mayor Michael Becker
Municipal	Building
9001	Winchester	Ave
Margate,	NJ	08402

hiltnertd@aol.com

Township	of	Middletown New	Jersey Middletown Mayor Gerard Scharfenberger One	Kings	Highway
Middletown,	NJ,	07748

Borough	of	Monmouth	Beach New	Jersey Monmouth	Beach Mayor Susan Howard 22	Beach	Road
Monmouth	Beach,	New	Jersey	07750 Mayor@MonmouthBeach.us

Borough	of	Neptune	City New	Jersey Neptune	City Mayor Robert Brown 106	West	Sylvania	Avenue
Neptune	City,	New	Jersey	07753

City	of	Newark New	Jersey Newark Mayor Cory Booker
City	Hall,	Room	200
920	Broad	Street
Newark,	NJ	07102

City	of	North	Wildwood New	Jersey North	Wildwood Mayor William Henfey 901	Atlantic	Avenue
North	Wildwood,	NJ	08260 sjett@northwildwood.com

Town	of	North	Wildwood New	Jersey North	Wildwood Mayor William Henfey
901	Atlantic	Ave.
P.O.	Box	499

North	Wildwood,	NJ	08260

City	of	Ocean	City New	Jersey Ocean	City Mayor Jay A. Gillian 861	Asbury	Avenue
Ocean	City,	NJ	08226‐3444 lmacintyre@ocnj.us

Borough	of	Point	Pleasant	Beach New	Jersey Point	Pleasant	Beach Mayor Vincent Barrella 416	New	Jersey	Ave
Point	Pleasant	Beach,	NJ	08742‐3330	 mellsworth@pointbeach.org

Borough	of	Sea	Bright New	Jersey Sea	Bright Mayor Dina Long 1167	Ocean	Avenue
Sea	Bright,	New	Jersey	07760 seabrightmayor@verizon.net

Borough	of	Sea	Girt New	Jersey Sea	Girt Mayor Ken		 E. Farrell
321	Baltimore	Boulevard

P.O.	Box	296
Sea	Girt,	New	Jersey	08750

City	of	Sea	Isle New	Jersey Sea	Isle Mayor Leonard Desiderio 4416	Landis	Ave
Sea	Isle	City,	NJ	08243‐0125 cgriffith@seaislecitynj.us

Borough	of	Seaside	Heights New	Jersey Seaside	Heights Mayor WIlliam Akers 901	Boulevard
Seaside	Heights,	NJ	08751‐0038 municipalclerk@seaside‐heightsnj.org

Borough	of	Seaside	Park New	Jersey Seaside	Park Mayor Robert W. Matthies 1701	North	Ocean	Ave
Seaside	Park,	NJ	08752 clerk@seasideparknj.org

Borough	of	Ship	Bottom New	Jersey Ship	Bottom Mayor WIlliam Huelsenbeck 1621	Long	Beach	Blvd
Ship	Bottom,	NJ	08008‐5499 sbclerk@comcast.net

Borough	of	Spring	Lake New	Jersey Spring	Lake Mayor Jennifer Naughton
Borough	Hall

423	Warren	Avenue
Spring	Lake,	New	Jersey	07762

Borough	of	Stone	Harbor New	Jersey Stone	Harbor Mayor Suzanne Walters 9508	Second	Ave
Stone	Harbor,	NJ	08247‐1999 stanfords@stone‐harbor.nj.us

Town	of	Stone	Harbor New	Jersey Stone	Harbor Mayor Susanne Walters 9508	Second	Avenue	
Stone	Harbor,	New	Jersey		08247

Borough	of	Surf	City New	Jersey Surf	City Mayor Leonard T. Connors	Jr 813	Long	Beach	Blvd
Surf	City,	NJ	08008

Town	of	Surf	City New	Jersey Surf	City Mayor Leonard T. Connors 813	Long	Beach	Boulevard
Surf	City,	NJ	08008

Township	of	Toms	River New	Jersey Toms	River Mayor Thomas F. Kelaher
33	Washington	St
P.O.	Box	728

Toms	River,	NJ	08754‐0728
jmmutter@tomsrivertownship.com

Township	of	Upper New	Jersey Upper Mayor Richard Palombo PO	Box	205
Tuckahoe,	NJ	08250 clerk@uppertownship.com

City	of	Ventnor New	Jersey Ventnor Mayor John Michael Bagnell 6201	Atlantic	Ave
Ventnor,	NJ	08406‐2797 jcallaghan@ventnorcity.org

City	of	Wildwood New	Jersey Wildwood Mayor Ernie Troiano,	Jr. 4400	New	Jersey	Ave
Wildwood,	NJ	08260‐1799 cw@wildwoodnj.org

Borough	of	Wildwood	Crest New	Jersey Wildwood	Crest Mayor Carl H. Groon 6101	Pacific	Avenue
Wildwood	Crest,	NJ	08260 kyecco@wildwoodcrest.org



Organization State Title First Middle Last Address Phone Email Web	Address

Nature	Conservancy New	Jersey
Director	of	
Conservation	
Science

Robert Allen
Delaware	Bayshores	Program

2350	Route	47
Delmont,	NJ	08314

609‐862‐0600	x‐121 rallen@tnc.org

America	Littoral	Society New	Jersey Tim Dillingham 18	S	Hartshorne	Dr	,	Highlands,	NJ	07732 tim@littoralsociety.org

Ocean	County	Soil	Conservation	District

714	Lacey	Road
Forked	River,	NJ	08731

craabe@soildistrict.org

Alliance	for	a	Living	Ocean Carol	Elliott

2007	Long	Beach	Boulevard
North	Beach	Haven,	NJ		08008

609‐492‐0222 livingoceanalo@comcast.net http://www.livingocean.org/

Barnegat	Bay	Partnership‐	
Martha	Maxwell	Doyle	
and	Stan	Hales shales@ocean.edu		

mmdoyle@ocean.edu  
Grant	F.	Walton	Center	for	Remote	Sensing	
and	Spatial	Analysis	(CRSSA),	Cook	College,	
Rutgers	University bbay@crssa.rutgers.edu
Stockton	Coastal	Research	Center crc@stockton.edu

ReClam	the	Bay
Rick	Bushnell,	
President

1623	Whitesville	Rd.
Toms	River,	NJ	08755‐1199 732/349	1152 rickb@quadii.com http://reclamthebay.org/

Forked	River	Mountain	Coalition Kerry	Jennings
P.O.	Box	219
Forked	River,	New	Jersey	08731 609‐971‐1635 FRMC@frmc.org http://www.frmc.org/mountain.htm

NGOs
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Locality State Title First Middle Last Address Phone Email

City	of	Ocean	City New	Jersey City	Engineer Arthur Chew
Henry	S.	Knight	Building

115	12th	St.
Ocean City NJ 08226

609‐525‐9400	x‐9715 achew@ocnj.us

City	of	Ocean	City New	Jersey Business	
Administrator Mike Dattilo

City	of	Ocean	City
861	Asbury	Ave

Ocean	City,	NJ		08226
609‐399‐6111	x‐9333 mdattilo@ocnj.us

Township	of	Upper New	Jersey Township	
Engineer Paul Dietrich,	SR,	PE,	

PP

2100	Tuckahoe	Rd.
P.O.	Box	205

Tuckahoe,	NJ	08250‐0205
609‐628‐2011	x‐244 engineer@uppertownship.com

City	of	Ocean	City New	Jersey
Director	of	
Financial	

Management
Frank Donato 861	Asbury	Ave,	Room	308

Ocean	City,	NJ		08226 609‐525‐9349	x‐9350 fdonato@ocnj.us

Richard	Stockton	State	College New	Jersey Stu Ferrell farrells@stockton.edu

Stevens	Institute	of	Technology New	Jersey Tom Harrington
Davidson	Laboratory

Stevens	Institute	of	Technology
Hoboken,	New	Jersey	07030

Thomas.Herrington@stevens.edu

City	of	Cape	May	Point New	Jersey
Administrator	
and	Municipal	

Clerk
Kimberley Hodsdon

215	Lighthouse	Ave.
P.O.	Drawer	490

Cape	May	Point,	NJ	08212
609‐884‐8468	x‐12 khodsdon@capemaypoint.org

Urban	Coast	Institute New	Jersey Tony MacDonald Monmouth	University
West	Long	Branch,	New	Jersey	07764 amacdona@monmouth.edu

City	of	Cape	May New	Jersey City	Manager Bruce MacLeod 643	Washinton	St.
Cape	May,	NJ	08204 (609)	884‐9537 brucem@capemaycity.com

Township	of	Middle New	Jersey Business	
Administrator Connie Mahon 33	Mechanic	St.

Cape	May	Court	House,	NJ	08210 (609)	465‐8732 cmahon@middletownship.com

City	of	Hoboken New	Jersey
Assistant	
Business	

Administrator
Stephen D. Marks

94 Washington Street

Hoboken, NJ

07030

(201)	239‐6643 smarks@hobokennj.org

Cape	May	Point	State	Park New	Jersey Park	
Superintendent Lorraine McCay P.O.	Box	107

Cape	May	Point,	NJ	08212 609‐884‐2159 cmpsupt@comcast.net

Rutgers	University New	Jersey Norb Psuty psuty@imcs.rutgers.edu

City	of	Sea	Isle	City New	Jersey Business	
Administrator George Savastano 4501	Park	Rd.

Sea	Isle	City,	NJ	08243 609‐263‐4461	x‐223 gsavastano@seaislecitynj.us

OTHERS	CONTACTS
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Agency State Title First Middle Last Address	1 Email Phone

New	Jersey	Department	of	
Transportation New	Jersey Chief Genevieve Boehm‐Clifton

Office	of	Maritime	Resources
NJ	Department	of	Transportation

P.O.	Box	600
Trenton,	NJ	08625‐0600

New	Jersey	Meadowlands	
Commission New	Jersey Supervisor	of	Natural	

Resources	Management Dr.	Ross M. Feltes One	DeKorte	Park	Plaza	
Lyndhurst,	New	Jersey	07071‐3707 Ross.Feltes@njmeadowlands.gov (201)	460‐4919

U.S.	Fish	and	Wildlife	Service New	Jersey Project	Leader Eric Davis

USFWS–New	Jersey	Field	Office
927	N.	Main	Street

Heritage	Square,	Building	D
Pleasantville,	New	Jersey	08232

Eric_Davis@FWS.GOV (609)	646	931

FEDERAL	AGENCIES

USACE, Philadelphia District

New Jersey Back‐Bays Focus Area Analysis

Point of Contact List
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US Army Corps of Engineers
BUILDING STRONG®

North	Atlantic	Coast	Comprehensive	Study		
New	Jersey	Back‐bays
Reconnaissance‐Level	Analysis

U.S.	Army	Corps	of	Engineers
Coastal	Storm	Risk	Management
Planning	Center	of	Expertise
29	August	2013

BUILDING STRONG®

Background
 Greatest	areas	of	Sandy’s	impact:	NJ,	NY,	CT
 Public	Law	113‐2
 “That	using	up	to	$20,000,000	of	the	funds	provided	
herein,	the	Secretary	shall	conduct	a	comprehensive	
study to	address	the	flood	risks	of	vulnerable	coastal	
populations	in	areas	that	were	affected	by	Hurricane	
Sandy	within	the	boundaries	of	the	North	Atlantic	
Division	of	the	Corps…”

 Comprehensive	Study	to	be	complete	by	Jan	2015																												
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BUILDING STRONG®

NACCS	Study	Goals
1. Provide	Risk	Reduction	Framework– Reduce	risk	to	which	

vulnerable	coastal	populations are	subject.
2. Promote	Resilient	Coastal	Communities	– Ensure	a	

sustainable and	robust	coastal	landscape	system,	
considering	future	sea	level	rise	and	climate	change	
scenarios,	to	reduce	risk	to	vulnerable	population,	property,	
ecosystems,	and	infrastructure.	

*Consistent	with	USACE‐NOAA	Rebuilding	Principles	
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BUILDING STRONG®

NACCS	Study	Area

4



3

BUILDING STRONG®

NACCS	Scope
 Coastal	Framework

 Regional	scale
 Interagency	collaboration
 Opportunities	by	
region/state

 Identify	range	of	potential	
solutions	and	parametric	
costs	by	region/state

 Identify	activities	
warranting	additional	
analysis	

5

BUILDING STRONG®

Key	Technical	Components

 Engineering
 Environmental,	Cultural,	and	Social
 Sea	Level	Rise	and	Climate	Change	(SLR	&	CC)	
 Economics
 Plan	Formulation

►Policy	&	programmatic
 Coastal	GIS	Analysis

6
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BUILDING STRONG®

NACCS	Schedule
 April	2013	– Existing/Future	Conditions
 May	– Problems/Opportunities
 June	– Hydrodynamics	and	Measures	Working	Meetings
 July	–Aug	– Refine	Analyses	&	Measures
 July	‐ Dec	2013	– Interagency	Collaboration	Webinar	Series
 Oct‐Dec	2013– Reviews	of	analyses
 ~Jan‐March	2014– Opportunities	for	Additional	Feedback
 April‐July	2014	– Alignment	&	Refinement
 Aug‐Sept	2014	– Final	Draft	Report	production
 Oct‐Dec	2014	– NAD,	HQ,	ASA(CW),	OMB	Reviews
 Jan	2015‐ Submit	to	Congress

7

BUILDING STRONG®8

Reconnaissance‐Level	
Analyses
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BUILDING STRONG®

Reconnaissance‐Level	Analyses
o Investigation	is	being	conducted	as	a	part	of	the	North	
Atlantic	Coast	Comprehensive	(NACC)	Study	under	the	
authority	of	Public	Law	113‐2,	the	Disaster	Relief	
Appropriation	Act	of	2013

o Specific	language	within	PL	113‐2	states,	“…as	a	part	of	the	
study,	the	Secretary	shall	identify	those	activities	warranting	
additional	analysis	by	the	Corps

o Reconnaissance‐level	analyses	will	identify	activities	
warranting	additional	analysis	that	could	be	pursued

9

BUILDING STRONG®

Reconnaissance‐Level	Analyses

 The	purpose	is	to	determine	if	there	is	a	Federal,	(USACE)	
interest	in	participating	in	a	cost‐shared	feasibility	phase	
study	in	the	interest	of	providing	potential	types	of	
projects	in	the	New	Jersey	Back‐bays

 Possible	coastal	flood	risk	management	measures	could	
include:	structural,	non‐structural,	natural,	nature‐based,	
and	policy	and	programmatic	measures	or	a	combination	
of	them,	if	a	feasibility	study	is	initiated.	

10
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BUILDING STRONG®1111

BUILDING STRONG®

Reconnaissance‐Level	Analyses
o What	is	the	water	resources	problem	to	be	solved?
o Is	there	a	viable	engineering	solution	to	the	problem?
o Are	there	potential	National	Economic	(NED)	benefits	
associated	with	a	potential	project?

o Is	there	a	need/interest	for	Federal	(USACE)	participating	
and	is	there	a	qualified	non‐federal	sponsor?

12
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BUILDING STRONG®

Reconnaissance‐Level	Analyses

Typically	identify	the	following:
 Study	area	boundaries
 Problems	and	Opportunities
 Planning	Objectives
 Planning	Constraints
 Measures	to	Address	Planning	Objectives
 Next	Steps

13

BUILDING STRONG®

Feedback	Requested	

1.	Problem	identification	for	your	area:		
►Did	your	area	experience	tidal	or	tidally	influenced	
storm	surge?

► Specify	particular	areas	and	water	bodies	within	your	
jurisdiction	that	experienced	storm	surge.

►What	factors,	if	any,	exacerbated	damages	from	storm	
surge?

14
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BUILDING STRONG®

Feedback	Requested	

2.	Description	of	damages	for	your	area:
► Provide	a	narrative	including	the	types	of	infrastructure	
damaged	or	temporarily	out	of	use,	structure	(building)	
damages,	personal	injuries/fatalities.

► Provide	a	map	depicting	the	spatial	extent	of	damages.

15

BUILDING STRONG®

Feedback	Requested

3.	Prior	related	studies	or	projects	(local,	state,	federal)	
in	the	damaged	area.

4.	Measures	that	your	jurisdiction	has	considered	to	
address	the	problem	

16
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BUILDING STRONG®

Stakeholder	Outreach

 Letters	emailed	by	USACE	New	York	District	(August	26)
 Feedback	requested	by	September	6

17

BUILDING STRONG®

Next	Steps

 Fall	2013	– Draft	RLA
 FY	2014	– sign	letters	of	intent	with	local	sponsor,	work	
towards	Project	Management	Plan	(PMP)	for	Feasibility	
Phase

 FY	2015	– Move	to	Feasibility	phase	IF:	
► Federal	interest	is	determined	during	Recon‐phase
► Non‐federal	Sponsor	is	identified
► Federal	funding	is	available	

18
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BUILDING STRONG®

Questions/POCs

 Brian	Mulvenna	– USACE	Philadelphia	District
► Brian.J.Mulvenna@usace.army.mil	
► 215‐656‐6599		(ph)

 Ginger	Croom	– CDM	Smith	(USACE	Contractor)
► croomgl@cdmsmith.com
► 617‐452‐6594		(ph	and	fax)
► 617‐999‐9631	(mobile)

19



  

New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

8/27/2013 STAKEHOLDER WEBINAR MEETING MINUTES 

   



New Jersey Back-bays  
Focus Area Analysis 

27 Aug 2013  
3 pm 

Stakeholder Meeting/Telecon/Webinar 
 
Attendees:  
Donald Cresitello – USACE New York District 
Brian Mulvenna – USACE Philadelphia District 
Sue Howard – Mayor of Monmouth Beach 
Bonnie Heard – Monmouth Beach Zoning /Engineering 
Ray Savacool – Borough of Point Pleasant Beach, T&M Associates 
Lori Thompson - T&M Associates (web only) 
Frannie Bui, Ginger Croom – CDM Smith 
 
Presentation 

1. Donald Cresitello presented the overview of the North Atlantic Coast Comprehensive 
Study (NACCS) 

a. $20 million allotted for study.  
b. NACCS reaches are defined as the coastlines between Virginia to Maine with 

emphasis on NY/NJ Metro Area because of Sandy impacts 
i. Maine had limited shoreline impacts. NACCS study area is from Virginia to 

New Hampshire 
c. Coastal framework is regional in scale, but cooperation with federal interagency 

partners, states/local officials/academia/tribal nations will have opportunity to 
provide input given draft scheduled outlined in presentation 

d. Focus area analysis – 9 area, $50,000 level effort with greater level of detail 
included in NACCS 

e. Updated storm surge modeling for the NACCS area 
i. similar to what is used in the FEMA NFIP, USACE will complement FEMA 

Region II modeling 
ii. USACE performing modeling, including Sandy-like tracks with a West-

Northwest track 
iii. Assessing vulnerability of coastal areas to sea level rise, climate change 
iv. No additional data gathering 

2. Donald described the current focus area analysis efforts 
a. Feedback requested by September 6 
b. Draft focus area analysis reports due at the end of September 
c. Focus area analysis could result in PMP to move to feasibility studies 

 
Community Questions 

1. Ray confirmed that any local information will be sent to CDM Smith. 
 

Meeting adjourned 3:30 PM. 
 



  

New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

8/28/2013 STAKEHOLDER WEBINAR MEETING MINUTES 

   



New Jersey Back-bays  
Focus Area Analysis 

28 Aug 2013  
9 am 

Stakeholder Meeting/Telecon/Webinar 
 
Attendees:  
Donald Cresitello – USACE New York District 
Brian Mulvenna – USACE Philadelphia District 
Patty Doerr – The Nature Conservancy  
Tim Bellingham – American Littoral Society 
Mayor Gary Giberson - City of Port Republic 
Kimberly Campellone – Clerk, City of Port Republic 
Frannie Bui, Ginger Croom – CDM Smith 
 
Presentation 

1. Donald Cresitello presented the overview of the North Atlantic Coast Comprehensive 
Study (NACCS) 

a. $20 million allotted for study.  
b. NACCS reaches are defined as the coastlines between Virginia to Maine  

i. Study reaches known as “Hurricane Sandy As it Happened, Where it 
Happened” – impacts of storm surge 

ii. Area of impact between Virginia to New Hampshire 
c. Coastal framework is regional in scale, but cooperation with other federal agencies, 

NGOs/states/local officials/academia/tribal nations 
d. Focus area analyses for 9 other areas  
e. Updated storm surge modeling for the NACCS area 

i. Build upon current FEMA Region II modeling 
ii. USACE performing modeling, including Sandy-like tracks with a West-

Northwest track 
iii. Assessing vulnerability of coastal areas to sea level rise, climate change 

2. Donald described the focus area analysis efforts 
a. Feedback requested by September 6 
b. Draft focus area analysis reports due at the end of September 
c. Focus area analysis could result in PMP to move to feasibility studies 

 
Community Questions 

1. Patty (TNC) inquired about whether the feasibility study would identify projects to fix any 
Sandy-related damages or whether it would only mitigate risk from future events. 

a. Donald replied that the feasibility study would identify alternatives to mitigate 
future risk.   

2. Patty (TNC) inquired about the extent of the Delaware Back-bays Focus Area Analysis and 
if it included the entirety of Delaware Bay. 

a. Donald and Brian replied that Delaware Bay is not part of the focus area analysis.  
Delaware Bay is being studied as a separate effort and as part of the Beneficial Use 
Study in conjunction with the State of Delaware. 



b. The Delaware Bay Region is included as a reach in the overall Comprehensive 
Study 

3. Mayor Gary Giberson (City of Port Republic) offered to provide the City’s in-progress 
Hazard Mitigation Plan.  Documentation has already been compiled and will be sent 
along. 

4. Patty (TNC) inquired about public outreach after the focus area analysis stage to 
incorporate other issues such as planning objectives or constraints. 

a. Ginger replied that additional public outreach, such as meetings, workshops, and 
feedback opportunities will occur after January 2014 for the overall Comprehensive 
Study.  The focus area analyses will become part of the overall Comprehensive 
Study. 

 
Meeting adjourned 9:30 AM. 
 



  

New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

8/29/2013 STAKEHOLDER WEBINAR MEETING MINUTES 

   



New Jersey Back-bays Study Area 
Focus Area Analysis 

29 Aug 2013  
1 Pm 

Stakeholder Meeting/Teleconference/Webinar 
 
Attendees:  
Brian Mulvenna – USACE Philadelphia District 
Jim Rutala – representing Brigantine, Atlantic City, Ventnor, Margate, Pleasantville, Somers Point,  

         Cape May City and Downe Township 
Jill Gougher – Borough of Stone Harbor 
Doug Gaffney – Gahagan & Bryant 
Frannie Bui, Ginger Croom – CDM Smith 
 
Presentation 

1. Ginger Croom presented the overview of the North Atlantic Coast Comprehensive Study 
(NACCS). See PowerPoint presentation. 

 
Stakeholder Questions/Discussion 

1. Jim Rutala, representing multiple NJ jurisdictions, inquired if and why the study did not 
include the Delaware area. He also inquired about the timeline. 

a. Brian responded that in order to constrain the study area only inland back-bay 
portions of the shore would be considered.  The NJ portion of the Delaware Bay 
will not be included in this focus area analysis. 

2. Jim Rutala inquired about the study area extent and the inclusion of Cape May and 
Cumberland Counties. 

a. Brian responded that there are existing USACE study authorities for the Delaware 
Bay area of NJ - Beneficial Use of Dredged Material.  Also, there is additional 
USACE watershed study authority for the Delaware Bay. 

b. Ginger added that the focus area analysis includes areas that experienced storm 
surge as a result of Sandy, but may not be covered under an existing USACE study 
authority. 

3. Jim Rutala inquired about the inclusion of projects in oceanfront communities in the focus 
area analysis 

a. Brian responded that projects in oceanfront communities are a separate, ongoing 
study as part of either existing projects or existing, authorized projects that have 
not been constructed. 

b. Ginger added that the Comprehensive Study will take into account risk reduction 
measures for the entire area (NJ coast) in a broader framework, which would 
include oceanfront communities 

4. Brian asked Jim about his role as a town representative. 
a. Jim replied that he has primarily worked on different storm-related grant 

applications (FEMA/USACE) for multiple communities. 
b. Ginger inquired to Jim about his involvement in the FEMA 404 HMGP grant 

applications.  Information collected for the FEMA 404 HGMP proposals are 
beneficial to the focus area analysis. 

Meeting adjourned 1:30 PM. 



  

New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

9/03/2013 STAKEHOLDER WEBINAR MEETING MINUTES 

 

 

   



New Jersey Back-bays Study Area 
Focus Area Analysis 

September 3, 2013 
1 Pm 

Stakeholder Meeting/Teleconference/Webinar 
 
Attendees:  
Brian Mulvenna – USACE Philadelphia District 
Jay Smith – USACE Philadelphia District 
Lauren Klonsky, Ginger Croom – CDM Smith 
Doug Gaffney – Gahagan & Bryant Associates 
Brenda Taube – Commissioner in Margate, NJ 
Joseph Johnston – Remington Vernick and Walberg Engineering representing Margate NJ 
Lin Fater – Resident of Cape May County 
 
Presentation 

1. Ginger Croom presented the overview of the North Atlantic Coast Comprehensive Study 
(NACCS). See PowerPoint presentation. 

 
Stakeholder Questions/Discussion 

1. Brenda Taube asked Joe from Remington Vernick Engineering to send information along 
as response to the Feedback Requested. 

2. There was a question from Brenda Taube about the extent of the NACCS and why it did 
not extend to Florida. Ginger explained that the extent of the NACCS was defined by areas 
that were impacted by hurricane sandy. 

3. Ginger will email PDF copies of the Powerpoint presentations to meeting participants. 
 
 
Meeting adjourned 1:30 PM. 
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North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 
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STAKEHOLDER FEEDBACK – BOROUGH  OF  OCEANPORT, MONMOUTH COUNTY, NJ 

   







  

New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

STAKEHOLDER FEEDBACK – BURROUGH OF MANASQUAN, MONMOUTH COUNTY, NJ 

   



BOROUGH OF MANASQUAN 
Reconnaissance- Level Analysis (RLA) 

North Atlantic Coast Comprehensive Study (NACCS) 
US Army Corps of Engineers (USACE) New York District 

 
 
 
1) Problem Identification for your area: 
     
a. Did your area experience tidal or tidally influenced storm surge? 
Yes 
 
b. Be specific on particular areas and water bodies within your jurisdiction that experienced storm 
surge. 
All areas east of SR 71 including Stockton Lake, Debbies Creek, Watson’s Creek, 
Crabtown Creek, Glimmer Glass, Manasquan Inlet & Atlantic Ocean 
 
c. What factors, if any, exacerbated damages from storm surge? 
Sea level rise, land subsidence & erosion from previous storms (namely Hurricane Irene) 
 
 
2) Description of damages for your area: 
 
a. Provide a narrative including the types of infrastructure damaged or temporarily out of use, 
structure (building) damages, personal injuries/fatalities. 
 

 62 single-family homes destroyed, 1,792 suffered major damage, 1,100 suffered 
minor damage with an estimated loss of $268,700,000.   

 14 apartment units destroyed at an estimated total loss of $3,500,000.  
 7 Businesses were destroyed, 11 suffered major damage and 25 suffered minor 

damage with an estimated total loss of $94,050,000.  
 10 public buildings suffered major damage totaling $2,310,000.  DPW, Beach & 

Police Department operations significantly hindered by loss of 
facilities/equipment. 

 Public utilizes suffered $250,000 in damages including complete loss of two sewer 
lift stations and damage to water treatment plant. 

 Parks and recreation damages totaled $2,050,000 
 Damage to roadway & transportation infrastructure totaled $1,300,000 
 Estimated loss of sand from previous USACE beachfill and dune system is 

$35,000,000. 
 Numerous borough vehicles & equipment ruined. 
 150 injuries reported, majority minor. 



Spatial Extent of Damages Courtesy USGS Hurricane Sandy Storm Tide Mapper

Municipal Boundary 



 
 
3) Prior related studies or projects (local, state, federal) in the damaged area: 
 
USACE Federal Beach Nourishment Project - Sandy Hook to Manasquan Reach (replenishment 
scheduled for Nov 2013) 
 
4) List measures your jurisdiction has considered to address the problem (for documentation purposes, 
should there be a follow-on study): 
 

 Private property Elevation program 
 Elevation of roadways and critical infrastructure in flood-prone regions 
 Modifying or elevating dune systems 
 Flood mitigation/control projects along Glimmerglass, Crabtown creek, Judas Creek & 

Robert’s Swamp 
 
 
09/02/2013 
 
 
Prepared by: 
 
Christopher Tucker, P.E. 
Manasquan Office of Emergency Management 
201 East Main Street 
Manasquan, NJ 08736 
(732) 528-2277 
oem@manasquan-nj.com 
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United States Army Corps of Engineers ® 

 

 

 

 

 

STAKEHOLDER FEEDBACK – BURROUGH OF POINT PLEASANT BEACH, OCEAN COUNTY, NJ 

   













  

New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

STAKEHOLDER FEEDBACK – BASS RIVER TOWNSHIP, BURLINGTON COUNTY, NJ 

   



Feedback-Bass River Township

1. A. Yes
B. Bass River, Mullica River, Wading River and all streams and creeks south of Leektown Road
C. Continued erosion of the river banks and lack of adequate seawall (bulk heading) protection

2. A. Flooding of private homes and businesses forcing some to relocate. Allen's dock (marina)
suffered %100 destruction of building and had to relocate to a trailer to continue to operate
business. No government buildings or infrastructure sustained damage. No personal
injuries/fata lities.
B. Map Provided

3. No Prior related studies or projects noted

4. Flood Control measures are being considered with funding resources sought.
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New Jersey Back-Bays 
Focus Area Analysis  

 

North Atlantic Coast Comprehensive Study (NACCS) 
United States Army Corps of Engineers ® 

 

 

 

 

 

STAKEHOLDER FEEDBACK – CITY OF MARGATE CITY, ATLANTIC COUNTY, NJ 

   



 
 
 
 
 
 

 

North Atlantic Coast Comprehensive Study 
(NACCS) Survey 

 
 
 

City of Margate City 
Atlantic County, New Jersey 

 
 

September 2013 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by: 
Remington, Vernick & Walberg Engineers 
845 North Main Street 
Pleasantville, NJ 08232 
 



 
1) Problem identification for your area: 

a. Did your area experience tidal or tidally influenced storm surge? 
Margate City, Atlantic County , New Jersey experienced storm surge during Hurricane Sandy. 
 

b. Be specific on particular areas and water bodies within your jurisdiction that 
experienced storm surge. 
The entire south side of the City along the Atlantic Ocean experienced storm surge. 
 

c. What factors, if any, exacerbated damages from storm surge? 
The low height and age of the wooden bulkheads along the beach allowed the storm surge to 
overtop the bulkheads and destroy some of the bulkheads. 
 

2) Description of damages for your area: 
a. Provide a narrative including the types of infrastructure damaged or temporarily 

out of use, structure (building) damages, personal injuries/fatalities. 
The bulkheads along the Atlantic Ocean were damaged.  The following is a listing of the City 
owned bulkheads damaged: 

Street End Repair/Replace 
    

Delevan Ave. Replace lower wale,  6" x 8"                         
Douglass Ave. Replace lower wale,  6" x 8"                              
Franklin Ave. Replace lower wale, 6" x 8"  
Granville Ave. Replace 25' of bulkhead, Type B 
Huntington Ave. Replace 15 feet of bulkhead, Type B 
Iroquois Ave. Replace 20 feet of bulkhead, Type B, Replace 2 piles north side, 12" butt 25' 

long 

Jerome Ave. Replace 10' of Bulkhead, Type B 
Plymouth Road Replace 50' of double 2" x 8" top cap 
Knight Ave. Replace 50 feet of bottom wale, 6" x 8" replace 20 feet of top wale, 6" x 8" 

Kenyon Avenue Replace 140' of Bulkhead, Type B 
Lancaster Avenue Replace 40' of Bulkhead, Type B 
Mansfield Ave. Reface bulkhead 
Osborne Ave. Replace 25 feet of bulkhead, Type A  
Rumson Ave. Replace 20 feet of bulkhead, Type A 
Sumner Avenue Replace 93' of Bulkhead 
Thurlow Ave. Replace 20 feet of top cap, 2" x 8" 
Union Ave. Replace 25 feet of bulkhead, Type C, replace 25 feet of top cap, 2" x 8" 

Vendome Ave. Replace 50 feet of bottom wale, 6" x 8", replace 20 feet of top wale, 3" x 10" 

Washington Ave. Replace 25 feet of top wale, 6" x 8" 
Adams Ave. Replace 25 feet top wale, 6" x 8",  replace one pile, 12" butt, 25' long 

Monroe Ave. Replace 35 feet of top wale, 6" x 8" 
Coolidge Ave. Replace 5 feet of top wale, 6" x 8" 



The City experienced flooding that required blackwater remediation at the following buildings: 
1.Margate City Hall @ 1 South Washington Avenue. 
2.Public Works Building 
3. Mechanic's Shop 
4. First Aid Station/Lifeguard Headquarters 
5. Sign Shop 
6.Electric and Carpentry Shop 
7. Senior Citizens Center 
8. Police Garage 
 

b. Provide a map depicting the spatial extent of damages. 
A map depicting areas of flooding is attached. 

 
3) Prior related studies or projects (local, state, federal) in the damaged area. 

The Army Corps has proposed a beachfill and dune project for the Atlantic Ocean Beach in 2000 
and 2013.  The City performed a study of the bulkheads and decks along the bay in 2008 and 
performed a limited bulkhead elevation study along the bay in 2013.  

 
4) List measures that your jurisdiction has considered to address the problem (for 

documentation purposes, should there be a follow-on study). 
Margate City has previously adopted an ordinance requiring the height of the bulkheads along the 
Atlantic Ocean to be raised to elevation 13.0 (N.G.V.D. 1929) and along the bay to be raised to an 
elevation between 7.5 and 9.0 (N.G.V.D.1929) when replaced or reconstructed.  The ordinance is in 
Chapter 103 Bulkheads of the City Code.  The City has also adopted an ordinance amending and 
supplementing Chapter 145 Flood Hazard Areas.  This ordinance was adopted as Ordinance No. 
2013-07.  The City has authorized the City Engineer to review the bulkhead elevations in relation to 
the FEMA Preliminary Work Map with the intent of raisin the required bulkhead elevations. 
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STAKEHOLDER FEEDBACK – CITY OF BRIGANTINE, ATLANTIC COUNTY, NJ 

   



DORAN 
E N G I N E E R I N G  ,  PA 
ENGINEERS  ●  PLANNERS  ●  SURVEYORS 

 
840 NORTH MAIN STREET  ●  PLEASANTVILLE, NJ 08232 

(609) 646-3111  FAX (609) 641-0592 

 
PATRICK J. DORAN, P.E., P.P. (1927-1993)                  MEMBER 
MATTHEW F. DORAN, P.E., P.P., P.L.S., C.M.E., C.P.W.M.               NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS 
PATRICK J. DORAN JR., B.S.  ACCOUNTING                 AMERICAN SOCIETY OF CIVIL ENGINEERS 
                        N.J. SOCIETY OF MUNICIPAL ENGINEERS 
EDWARD P. STINSON, P.E., C.M.E.                    CERTIFIED MUNICIPAL ENGINEERS 
DEBORAH L. WAHL, P.E., P.P.                 N.J. SOCIETY OF PROFESSIONAL LAND SURVEYORS 
 
MATTHEW F. DORAN, JR., E.I.T. 

December 9, 2011 

 

Ben Keiser, Manager Bureau of Coastal Engineering 

1510 Hooper Avenue, Suite 140 

Toms River, NJ 08753 

 

Re: Project No. 6030-I06-Brigantine Inlet to Great Egg Harbor Inlet, Brigantine Island  

City of Brigantine 2011 PL 84-99 Emergency Corps Funding 

Doran #11620 

  

Dear Ben: 

 

On behalf of the Mayor, Council and residents of the City of Brigantine, I would like to thank the 

Bureau of Coastal Engineering and the Army Corps of Engineers for all your work ensuring the 

successful completion of the Flood Control and Coastal Emergency Repair Project [FCCE Truck 

Fill] in Brigantine.  The approximately 240,000 ton of sand placed along Brigantine’s north end 

beach will provide valuable protection to the residents and property in the area. 

 

During the construction of this project, I believe that we all were aware of the extreme rate of 

erosion at the north end of the sea wall.  In fact, the erosion was so extreme that the contractor 

was unable to maintain the Army Corps’ minimum design template within this “hot spot” area.  

As the project nears completion, the city would like to request that the Army Corps and Bureau 

of Coastal Engineering reconsider the construction of groins along the north end of the project 

area as part of the Shore Protection plan for Brigantine Island. 

 

It is my understanding that the Army Corps considered the construction of several groins in the 

original cost benefit analysis for the Brigantine Shore Protection project and determined that this 

was not a cost effective option.  We request that the Army Corps reconsider the number of groins 

anticipated in the original analysis and also consider combining the construction of groins with a 

back passing project where sand is trucked from the south end of the island and delivered to the 

north end “hot spot” area. 

 

We believe that the strategic placement of groins will significantly slow the movement of sand 

from the north end area, thereby reducing the frequency of renourishment, and the back passing 

of sand from the south end to the north end will be a cost effective option to a traditional beach 

renourishment.  In the long run, this combination will provide the needed protection to 

Brigantine at a lower total cost.  

 



 

 

 

 

 

 

I would like to meet with you and the Army Corps to discuss these ideas and any idea to provide 

shore protection for Brigantine at the most efficient cost.  Please advise of available dates to 

meet with your office and the Army Corps.  If you have any questions or require further 

information, please do not hesitate to contact me. 

 

 

Respectfully, 

 

 
Edward P. Stinson, P.E., C.M.E. 

Doran Engineering, P.A. 

Encl. 

 

cc:   Mayor and Council 

Ellie Derrickson, City Manager 

 Dr. Stuart Farrell, Stockton Coastal Research Center 







Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control – Boat Ramp Area Flood Control Improvements  
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices. 
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).   The installation of flood 
gates at the Boat Ramp and the elevation of Bayshore Avenue will protect public infrastructure 
and reduce flooding in the surrounding neighborhood.  The proposal to elevate Bayshore 
Avenue is specifically discussed in the County HMP. 
 
The Atlantic County AHMP specifically identifies the drainage areas of these improvements as 
Repetitive Loss Areas on Figure 3a-61 attached. 
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing stormwater management systems in this area public and private 
property will be protected and the safe passage of first responders and blocking evacuation 
routes will be provided.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 
3. Support Information 
 



The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a 
summer population of 25,000 and a year round population of 9,443. The City is  bordered by 
the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south.  
 
The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
The city installed a stormwater pump station in 1980 and alleviated the flooding in one  area.  
Two additional stormwater pump stations were installed in 2007 with funding  support from 
FEMA.   
 
The Boat Ramp is located at 5th St. South and Bayshore Avenue. A permit to use the ramp is 
required from May 15th to September 15th. 
 
The project includes a pump station and emergency generator to service the stormwater needs 
of this area along with water proofing the boat ramp which is at elevation 7 ft.  Flood gates will 
provide this protection.  Also planned is the elevation of the boat ramp apron and Bayshore 
Avenue to reduce flooding. 
 
The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing improvements 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
F. Cost Estimates: Grant Requested $525,836 
    Local Share  $175,279  
    Total Costs  $701,115 
 
4. Severe Repetitive Loss and Repetitive Loss Properties Impacted 
 
There are at least five Severe Repetitive Loss Properties and at least ten Repetitive Loss 
Properties in the drainage area served by this pump station and associated improvements. 
 



 
5. Cost Benefit  
 
A Cost Benefit Analysis has not been completed 
 
6. Permitting 
 
All necessary permitting will be secured. 
 
7. Public Property 
 
The entire project will occur on public property.  The public benefits of this project are to 
protect critical public infrastructure including the boat ramp and the Bayshore Avenue, reduce 
flooding in this low lying area, and improve access for needed services to residents and visitors. 
 
8. Local Match 
 
The City will fund the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 
 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
The proposal to elevate Bayshore Avenue is specifically discussed in the County HMP. 
 
The Atlantic County AHMP specifically identifies the drainage areas of these improvements as 
Repetitive Loss Areas on Figure 3a-61 attached. 
 
There are at least five Severe Repetitive Loss Properties and at least ten Repetitive Loss 
Properties in the drainage area served by this pump station and associated improvements. 
 
This project is clearly for Storm Preparedness, not maintenance. 
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 



$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 
Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
The planned stormwater improvements will help this barrier island community to reduce 
flooding at a public facility and the surrounding neighborhood.   
 
12. Supporting Maps, photographs.  
 



Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control – South End Flood Control Improvements (Revised) 
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices. 
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).   .  The installation of a 
new outlet system for the South End of the island will protect public infrastructure and reduce 
flooding in the surrounding neighborhood.   
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing stormwater management systems in this area public and private 
property will be protected and the safe passage of first responders and blocking evacuation 
routes will be provided.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 
3. Support Information 
 
The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a 
summer population of 25,000 and a year round population of 9,443. The City is  bordered by 
the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south.  
 



The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
The city installed a stormwater pump station in 1980 and alleviated the flooding in one  area.  
Two additional stormwater pump stations were installed in 2007 with funding  support from 
FEMA.   
 
Currently the outlet structure that serves the Ocean Drive and Lagoon Boulevard section of the 
Inlet area of the City is totally clogged and non-functional.  The current 60” outfall pipe is 
buried and the system no longer functions as designed.  It is estimated that the current 
system operates at or near 25% capacity, resulting in localized flooding.  This project calls for a 
new outlet system to be designed that will reroute stormwater within the Seaport Area 
Drainage Basin to a new outfall. 
 
The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing outfall system 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
4. Cost Estimates: Grant Requested $581,303 
    Local Share  $193,768  
    Total Costs  $775,071 
 
5. Cost Benefit  
 
A Cost Benefit Analysis has not been completed. 
 
6. Permitting 
 
All necessary permitting will be secured. 
 
7. Public Property 
 



The entire project will occur on public property.  The public benefits of this project are to 
protect critical public infrastructure including City streets, reduce flooding in this low lying area, 
and improve access for needed services to residents and visitors. 
 
8. Local Match 
 
The City will fund the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 
 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
This project is clearly for Storm Preparedness, not maintenance. 
 
The project will have a significant impact on flooding.  The planned stormwater 
improvements will help this barrier island community to reduce flooding at throughout the 
Inlet neighborhood.   
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 
$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 
Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
12. Supporting Maps, photographs.  
 



Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control – City Docks – 26th Street South 
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices. 
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).  The installation of new 
bulkheads will protect this heavily used public recreation area and reduce flooding in the 
surrounding area.   
 
The Atlantic County AHMP specifically identifies the drainage areas of these two pump stations 
as Repetitive Loss Areas on Figure 3a-61 attached. 
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing new, higher bulkheads in this area public and private property will be 
protected.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 
3. Support Information 
 
The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a 
summer population of 25,000 and a year round population of 9,443. The City is  bordered by 



the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south.  
 
The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
The city installed a stormwater pump station in 1980 and alleviated the flooding in one  area.  
Two additional stormwater pump stations were installed in 2007 with funding  support from 
FEMA.   
 
The City Dock is located at 26th Street South and provides for kayaking, boating, swimming and 
other water sports. 
 
The project includes replacing the bulkhead that is severely damaged and raising it from 7 ft. to 
9 ft. along the park water frontage. 
 
The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing new bulkhead and associated improvements. 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
4. Cost Estimates: Grant Requested $297,360 
    Local Share  $99,120  
    Total Costs  $396,480 
 
5. Cost Benefit  
 
A Cost Benefit Analysis has not been completed. 
  
6. Permitting 
 
All necessary permitting will be secured. 
 
7. Public Property 



 
The entire project will occur on public property.  The public benefits of this project are to 
protect critical public infrastructure namely the City Dock and Bayshore Avenue, reduce 
flooding in this low lying area, and improve access for emergency services to residents and 
visitors. 
 
8. Local Match 
 
The City will fund the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 
 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
The project will have a significant impact on flooding at a heavy used public park and the 
surrounding area.   
 
This project is clearly for Storm Preparedness, not maintenance. 
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 
$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 
Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
12. Supporting Maps, photographs.  



Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control – Flood Control Improvements  
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices. 
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).   The elevation of 12th 
Street North and the installation of piping on E Evans Boulevard are specifically recommended 
in the County AHMP. 
 
The Atlantic County AHMP specifically identifies the drainage area for these improvements as 
Repetitive Loss Area on Figure 3a-61. 
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing these improved stormwater management systems the potential for 
flooding will be decreased thereby protecting property and permitting continuation of services.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 
3. Support Information 
 
The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a 
summer population of 25,000 and a year round population of 9,443. The City is  bordered by 



the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south.  
 
The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
The city installed a stormwater pump station in 1980 and alleviated the flooding in one  area.  
Two additional stormwater pump stations were installed in 2007 with funding  support from 
FEMA.   
 
This project includes: 
 

1. 12th Street North Stormwater Project – Located on the far northern section of the City.  
The plan includes raise 12th Street North.  The elevation of 12th Street North is 
specifically included in the County AHMP. 

 
2. Evans Boulevard Stormwater Project – E Evans Boulevard intersects 12th Street North at 

a 90 degree angle.   The improvements on this street include installing 1,800 LF of piping 
along E Evans Boulevard to 12 Street North.  The planned pipe system is specifically 
included in the County AHMP.  

 
The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing new pump stations and associated improvements. 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
F. Cost Estimates: Grant Requested $484,750 
    Local Share  $161,583  
    Total Costs  $646,333 
 
4. Severe Repetitive Loss and Repetitive Loss Properties Impacted 
 
There are at least twenty-seven Severe Repetitive Loss Properties and twenty-nine Repetitive 
Loss Properties in the drainage area served by this drainage system. 



5. A Cost Benefit Analysis has not been completed. 
 
6. Permitting 
 
All necessary permitting will be secured. 
 
7. Public Property 
 
The entire project will occur on public property.  The public benefits of this project are to 
reduce flooding in this low lying area, protect public infrastructure including the affected 
streets, reduce cost of public works and public safety personnel to close streets and provide 
access to local residents. 
 
8. Local Match 
 
The City will fund the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 
 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
The elevation of 12th Street North and the installation of piping on E Evans Boulevard are 
specifically recommended in the County AHMP. 
 
The Atlantic County AHMP specifically identifies the drainage area for these improvements as 
Repetitive Loss Area on Figure 3a-61. 
 
There are at least twenty-seven Severe Repetitive Loss Properties and twenty-nine Repetitive 
Loss Properties in the drainage area served by this drainage system. 
 
This project is clearly for Storm Preparedness, not maintenance. 
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 
$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 



Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
12. Supporting Maps, photographs.  
 
Maps depicting the drainage area for each of the three stormwater pump station are attached.  



Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control – Gabion Protection, 15th Street N to Beach Avenue 
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices.   
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).  The installation of 
gabions on the north end of the island will help to protect this area from flooding and reduce 
erosion.  The Atlantic County AHMP specifically identifies the project site as a Repetitive Loss 
Area on Figure 3a-61. 
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing new gabions in an area where no protection exists the public 
infrastructure and surrounding properties will be protected.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 
3. Support Information 
 
The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a 
summer population of 25,000 and a year round population of 9,443. The City is  bordered by 
the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south 
and has areas that flood repeatedly by various coastal storms.  



 
The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
This project will include a new gabion system along 14th Street North, East Beach Avenue, 15th 
Street North, Edgewater Drive, and Cherokee Boulevard.  Three new tide flex valves will be 
included. 
 
The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing gabions and associated improvements. 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
4. Cost Estimates: Grant Requested $516,707 
    Local Share  $172,236  
    Total Costs  $688,943 
 
5. Cost Benefit  
 
A Cost Benefit Analysis has not been completed. 
 
6. Permitting 
 
All necessary permitting will be secured. 
 
7. Public Property 
 
The entire project will occur on public property.  The public benefits of this project are to 
protect critical public infrastructure, reduce flooding in this low lying area, and improve access 
for emergency services to residents and visitors in this neighborhood. 
 
8. Local Match 
 



The City will fund the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 
 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
This project is clearly for Storm Preparedness, not maintenance. 
 
A number of Repetitive Loss Properties are positively impacted by this project. 
 
The Atlantic County AHMP specifically identifies the Library Site as a Repetitive Loss Area on 
Figure 3a-61. 
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 
$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 
Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
12. Supporting Maps, photographs.  
 



Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control – Bulkhead Improvements 
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices.   
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).  The installation of 
bulkhead in various areas around the island will help to protect this area from flooding and 
reduce erosion.  The Atlantic County AHMP specifically identifies the project site as a Repetitive 
Loss Area on Figure 3a-61. 
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
To prepare this application the City has mapped all of the repetitive loss properties.  As 
depicted by this mapping the majority of the repetitive loss properties are in the water front 
areas adjacent to bulkheads that are in need of replacement.  This application will provide for 
needed improvements that will reduce the potential of flooding.  
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing new bulkheads in an area where damaged, deteriorated or no 
bulkheads exists the public infrastructure and surrounding properties will be protected.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 
 



3. Support Information 
 
The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a year 
round population of 9,443 and a summer population of 25,000. The City is  bordered by 
the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south 
and has areas that flood repeatedly by various coastal storms.  
 
The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
This project includes (see attached summary for details): 
 
1. Replacement of Inlet Beach Bulkhead adjacent to Ocean Drive West 
2. Bulkhead Installation, 13th Street North to 14th Street North 
3. Replacement of Ocean Front Bulkhead, 9th Street North to 5th Street North 
 
The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing gabions and associated improvements. 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
4. Cost Estimates: Grant Requested $2,819,499 
    Local Share  $930,833  
    Total Costs  $3,759,333 
 
5. Cost Benefit  
 
A Cost Benefit Analysis has not been completed. 
 
6. Permitting 
 
All necessary permitting will be secured. 
 



7. Public Property 
 
The public benefits of this project are to protect critical public infrastructure, reduce flooding in 
this low lying area, and improve access for emergency services to residents and visitors in this 
neighborhood. 
 
8. Local Match 
 
The City or CDBG funds will be used for the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 
 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
This project is clearly for Storm Preparedness, not maintenance. 
 
A number of Repetitive Loss Properties are positively impacted by this project. 
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 
$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 
Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
12. Supporting Maps, photographs.  
 



Project Summary 
404 Hazard Mitigation Grant Program 
FEMA #4086-DR-NJ 
City of Brigantine, Atlantic County, New Jersey 
Project Name: Flood Control  – Pump Station Improvements  
 
 
1. Hazard Addressed Consistent with local Hazard Mitigation Plan 
 
This project is consistent with the high priority hazard mitigation action identified by the City of 
Brigantine in the Atlantic County Multi-Jurisdictional All-Hazard Mitigation Plan (AHMP), 
approved in September 2010 and is on-file at the Atlantic County Emergency Management 
Offices. 
 
The Atlantic County AHMP goals that are meet by this project are #1 (promote disaster-
resistant development) and #3 (reduce the possibility of damage and losses due to flooding 
caused by floods, hurricanes and nor’easters including storm surges).   The Hackney Place and 
34th Street South Pump Stations will provide for more disaster-resistant development and 
reduce the potential of flood damage. 
 
The Atlantic County AHMP specifically identifies the drainage areas of these two pump stations 
as Repetitive Loss Areas on Figure 3a-61 attached. 
 
Both projects are specifically discussed in the Implementation Strategy Worksheet of the 
Atlantic County AHMP, a copy is attached. 
 
This project is generically identified in the Atlantic County AHMP in Section 6 – Range of 
Alternative Mitigation Actions Considered.  In the discussion of Goal #3, 3.G the action is to:  
 
 “Identify and document repetitively flooded properties.  Explore mitigation 
 opportunities for repetitively flooded properties, and it necessary, carry out 
 acquisition, relocation, elevation, and flood-proofing measures to protect these 
 properties.” 
 
This project is also consistent with the New Jersey State Multi-Hazard Mitigation Plan.  The 
projects meets goals #1(Protect Life) and #2 (Protect Property and Ensure Continuity of 
Operations).  By providing stormwater management systems the residents in low-lying areas of 
Brigantine are afforded additional protection from flooding the streets and homes and 
inhibiting the safe passage of first responders and blocking evacuation routes.   
 
2. Consistent with Hazard Mitigation Assistance Unified Guide  
 
This proposal has been developed using the FEMA Hazard Mitigation Assistance Unified Guide. 
 



3. Support Information 
 
The City of Brigantine is a barrier island community in Atlantic County, New Jersey, with  a 
summer population of 25,000 and a year round population of 9,443. The City is  bordered by 
the Atlantic Ocean on the east and the back bays on the west, inlets on  the north and south 
and has areas that flood repeatedly by various coastal storms.  
 
The highest street elevation on the island is 10 foot above sea level. The bayside street 
elevations are five to six feet above sea level which leaves the City’s low-lying residential areas 
vulnerable to flooding during coastal storms.  In an attempt to reduce the flooding, the City 
installed nine foot bulkheads in some critical areas along the bay  side. However, a seven foot 
tide still caused backflow from the bays to flood streets,  threaten homes, inhibit the safe 
passage of first responders, and block the only evacuation route available to residents.  
 
The city installed a stormwater pump station in 1980 and alleviated the flooding in one  area.  
Two additional stormwater pump stations were installed in 2007 with funding  support from 
FEMA.   
 
Two additional stormwater management projects are proposed in this application.  Each of the 
pump stations described below will include an Emergency Generator to insure operation during 
electric power outages: 
 

1. New Lighthouse Circle Stormwater Pump Station – 34th Street and Bayshore 
Avenue.  This pump will serve a drainage area that includes portions of 
Brigantine Boulevard, the only access route off of the island. 
 

2. New Hackney Place Stormwater Pump Station – to be located off of West Shore 
Drive in the Golf Course Section of the City.  
 

The project will include, but not be limited to, the following scope of work: 
 

• Obtaining necessary permits 
• Designing the project and preparing specifications 
• Installing new pump stations and associated improvements 

 
D. Coordination with Other Applications 
 
 NA 
 
E. Classify Project: Flood Control 
 
F. Cost Estimates: Grant Requested $517,934 
    Local Share  $172,645  
    Total Costs  $690,579 



 
G. This project can be completed within eighteen months of award of funding.   
 
 Task       Timeframe 
 
 Approval of Engineering Design Contract  60 days 
 Engineering Design     60 days 
 Permitting      180 days 
 Construction Bid Process    60 days 
 Construction      180 days 
 
4. Severe Repetitive Loss and Repetitive Loss Properties Impacted 
 
There are six Severe Repetitive Loss Properties and at least seventeen Repetitive Loss 
Properties in the drainage area served by the Hackney Place Pump Station. 
 
Also there are at least three Severe Repetitive Loss Properties and three Repetitive Loss 
Properties in the drainage area of the 34th Street South Pump Station. 
    
5. Cost Benefit  
 
A Cost Benefit Analysis has not been completed. 
 
6. Permitting 
 
The permitting process for this project should be completed within 180 days. 
 
7. Public Property 
 
The entire project will occur on public property.  The public benefits of this project are to 
reduce flooding in this low lying area, protect public infrastructure including the various streets, 
and reduce cost of public works and public safety personnel to close streets and address 
flooding issues and provide access to local residents. 
 
8. Local Match 
 
The City will fund the local share of this project. 
 
9. NFIP and CRS 
 
The City of Brigantine is a National Flood Insurance Policy (NFIP) Community Rating System 
Community.  The City has a Class 6 rating which results in a 20 percent discount on NFIP.  This is 
the lowest rating achieved by a municipality in Atlantic County.  A Community Assistance Visit 
was conducted in 1995. 



 
10. Maintenance 
 
The project cannot be resolved through maintenance. 
 
11. Uniqueness 
 
The Atlantic County AHMP specifically identifies the drainage areas of these two pump 
stations as Repetitive Loss Areas on Figure 3a-61. 
 
Both pump stations are specifically discussed in the Implementation Strategy Worksheet of 
the Atlantic County AHMP. 
 
According to FEMA records of flood insurance claims there are at least nine Severe Repetitive 
Loss Properties and twenty Repetitive Loss Properties that will be affected by this project. 
 
This project is clearly for Storm Preparedness, not maintenance. 
 
The Lighthouse Circle Stormwater Pump Station will help to reduce flooding along Brigantine 
Boulevard where it intersects with Bayshore Avenue.   Brigantine Boulevard is the only access 
road off the island and access through this area is imperative to evacuate residents and 
visitors. 
 
The Atlantic County AHMP documents that the Annual Loss Estimates due to flooding in 
Brigantine for the period of 1993 to 2008 is $354,810 and the total county wide loss was 
$5,862,000 for the same period.  The annual losses in Brigantine are the third highest value in 
Atlantic County behind Atlantic City and Margate.  Hence, this project will address flooding in 
one of the most flood prone communities on Atlantic County. 
 
According to the Flood Study, Atlantic County, NJ presented by FEMA Region II on July 12, 2011 
the value of structures in Brigantine that are covered by the National Flood Insurance Program 
was more than any other community in Atlantic County.  Total coverage in Brigantine was 
$1,645,732,800 of the $6,403,447,600 in coverage County wide or 25% of the insured 
structures.  There were 7,559 policies in Brigantine, second only to Atlantic City.  There were 
386 repetitive losses.  By providing HMGP funding for this project, FEMA will be targeting 
funding to a community that historically has witnessed losses.   This project is designed to 
reduce future losses. 
 
The project will have a profound impact on flooding.  The planned stormwater improvements 
will help this barrier island community to reduce flooding is two distinct neighborhoods.   
 
12. Supporting Maps, photographs.  
 
Maps depicting the drainage area for each of the three stormwater pump station are attached.  
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STAKEHOLDER FEEDBACK – SOMERS POINT, ATLANTIC COUNTY, NJ 

   



Bay Avenue Public Improvement 
Project for Storm and Flood Mitigation 



Existing Conditions 

Extremely shallow water at low tide along Bay Avenue 



Existing Conditions 

Extremely shallow water at low tide along Bay Avenue 



Existing Conditions 

Low tide at the City’s Municipal Beach 



Existing Conditions 

Existing Bulkhead along Bay Avenue 



Existing Conditions 

Existing Bulkhead along Bay Avenue 



Existing Conditions 

Previous 
Channel 

Approximate 
Location of 

New Channel 

300’ 



Hurricane Sandy 

Flooding along Bay Avenue.  Next high tide approximately 1.5’ higher 



Hurricane Sandy 



Hurricane Sandy 

Fishing Pier and Gazebo destroyed by Sandy 



Major Plan Elements for Storm and 
Flood Protection and Improved Access 

to Waterfront 
• New bulkhead along Bay Avenue 

• Upgrade of stormwater system 

• New public walkway along Bay Avenue 

• Dredging 

• Pier and marina replacement and expansion 



New Bulkhead 

• Existing bulkheads are not sufficient to provide flood 
and storm protection to public and private parties 

• Proposed engineered bulkhead will be part of an 
overall plan designed to promote public safety and 
flood protection 

• Proposed bulkhead top elevation and improved 
stormwater system will be designed to minimize the 
effects and impacts of future flood events 

• Shift in the location of the bulkhead alignment will 
provide a means for new public waterfront access 



Upgrade of Stormwater System 

• Tidal influences often flood the stormwater system and 
create situations where positive discharge into the Bay 
may not be achieved. 

• In addition, flooding currently occurs first in the street 
before the existing bulkhead is breached by 
surcharging the system 

• The stormwater system would be upgraded by 
installing tidal check valves to prevent tidal waters 
from entering the stormwater system 

• Installation of pumps that would activate during times 
of heavy rain events and high tides to remove runoff 
from the street 



New Public Walkway 

• Waterside “bridge-to-beach” walkway linking 
waterside attractions to the new bikeway on 
the Route 52 bridge between Somers Point 
and Ocean City 

• Would enhance public access to the Bay in 
contrast to the limited or nonexistent access 
available today 

• Would be built along proposed bulkhead 

• Identified in the City’s 2012 Vision Plan 



Dredging 

• Shoaling of ship channel along Bay Avenue 
resulting from Sandy (and other storm activity) 
and from upland erosion due to deteriorated 
bulkheads has created unsafe navigation and 
boating conditions 

• Extreme impacts have resulted to all properties 
along Bay Avenue due to these shoaling 
conditions affecting property values and the 
historic use of the area for recreational boating 
and marina activities 



Pier and Marina Replacement 

• Intended to promote waterfront public access 
and recreational opportunities 

• Will provide docking for transient vessels, 
water taxi, tour boats, fishing boats and the 
like 

• Proposed in the same location as a former 
marina which improvements were heavily 
damaged during Sandy 

 





1956 Aerial 



Conclusions 

• The Bay Avenue section of Somers Point received 
significant damages during Superstorm Sandy – 
this plan is focused on making new 
improvements to safeguard the City from future 
storm events and protect both private and public 
properties 

• Public waterfront access is a critical component 
to the future viability of our City – the City’s 
vision is to bring that access to Bay Avenue for all 
of the City’s residents and visitors to enjoy 
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STAKEHOLDER FEEDBACK – MIDDLE TOWNSHIP, CAPE MAY COUNTY, NJ 

   



Responses to your questions on behalf of Middle Township in Cape May County: 
                1. Certain areas of Middle Township experienced tidal or tidally influenced storm surge, they 
are inclusive but limited to: 
                                Avalon Manor and Stone Harbor Manor along the Inter Coastal Waterway  

Reeds Beach, Pearce’s Point, Cook’s Beach, Sunray Beach, Del Haven and the Delsea 
Woods Campground area along the Delaware Bay 

                The storm surge was exacerbated by the lack of drainage, topography and prevailing west wind 
throughout the duration of the storm.   
 

2. Roadways suffered severe flooding and some damage.  Beaches were severely eroded and 
several houses in these areas suffered substantial damage.  The areas surrounding Avalon 
Manor and Stone Harbor Manor have experienced shoaling in the channels and lagoons.   

 
3. The bayfront areas including Del Ray Beach, Reeds Beach and Pearse’s Point have been 
authorized for an Ecosystem Restoration Project by the USACE which has not been funded at 
this time.  The area near Bidwell Creek and Dias Creek may have been studied previously due to 
drainage issues.   The areas along the Delaware Bay listed are particular importance as they are 
breading grounds for Horseshoe crabs which are vital to existence of shore birds and important 
part of the bayshore ecosystem.  The areas along the bay are extremely vulnerable to storms as 
winds generally prevail from the west through the duration of Hurricane Season and 
beyond.  This low‐lying area is a maze of creeks and estuaries that reach far inland and cause 
severe tidal flooding throughout the Township.  There is a general fear that salt water 
infiltration will affect the aquifers if flooding continues to be a problem.  

 
4. The Township of Middle has contracted with Landberg Construction to increase drainage and 
resurface the roadways throughout Avalon Manor.  The roadways reconstruction includes the 
heightening of the roadways to reduce flooding.  We have been in close contact with the USACE 
and NJDEP to lobby for funding for the placement of a berm in the areas of Del Ray Beach, 
Pearse’s Point and Reeds Beach and have contacted Dewberry regarding the widespread debris 
removal throughout our municipality.  FEMA Mitigation grants are currently being considered 
for these areas for various projects. 
 
If you require further information please let me know.  I am happy to provide any additional 
information as required.  My telephone number is (609) 465‐6641.  Thank you for your time.  

    
Constance A. Mahon, RMC, CMC 
Administrator 
Township of Middle 
33 Mechanic Street 
Cape May Court House, NJ 08210 
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STAKEHOLDER FEEDBACK – SEA ISLE CITY, CAPE MAY COUNTY, NJ 

   



Ginger Croon              04 September 2013 

Department of the Army 

Philadelphia District, Corps of Engineers 

Philadelphia, PA 19107 

 

Dear Ms. Croom; 

 

This is a response to the letter dated 23 August 2013 concerning the North Atlantic Coast 

Comprehensive Study. I will respond to the questions in the order they were asked. 

 

1) Problem identification for your area: 

a) Did your area experience any tidal or tidally influence storm surge?  Yes. As the storm’s eye 

came over land during the evening hours of 29 October 2012, it brought an estimated ten 

foot storm surge. This estimate is based on first hand observation during the course of the 

event. 

b) Be specific on particular areas and water bodies within your jurisdiction that experience 

storm surge. A large portion of our island was affected by the storm surge including our 

entire north end as well as most of the center of town through the Townsend Inlet sections.  

c) What factors, if any, exacerbated damages from the storm surge?  There were several 

factors that enhanced the damage from the surge. The tides breaching the dunes along the 

beach front allowing an unrestricted flow of sea water to push forward into town. Certain 

bulkheads/Geo‐tubes being breached allowing for the same unrestricted flow.  The storm 

surge picking up debris along the way which added much more destructive force to the 

structures the surge came into contact with during the height of the tide. 

 

2) Description of Damages for your area: 

a) Provide a narrative including types of infrastructure damaged or temporarily out of use, 

structure (building) damages, personal injuries/fatalities.  As mentioned previous, the tides 

from Sandy eroded and then breached several sections of dunes which protect roadways 

and properties within our town. Our paved promenade along the beachfront was 

underpinned in several sections but specifically around 29th to 33rd street. This promenade is 

a fortified structure which provides an avenue for pedestrians to walk along the beach as 

well to provide protection to the properties behind it.  

During the last tide and during the storm surge our City Hall and the Police/Fire building 

became flooded causing the eventual evacuation of both buildings which are currently still 

unused. Both buildings received severe damage to the interior walls and contents as well as 

posed a serious safety hazard from electrical issues during the course of the storm. 

The Beach Patrol Headquarters at 44th and the beach sustained heavy damage from tidal 

flow as well as from direct contact with waves. The City’s Marina Building which is located 

by the bay sustained severe damage to its contents to salt water incursion.  The City’s Dealy 

Field section which contains the bulk of recreation facilities sustained heavy damage to its 



buildings, structures, and surfaces such as the Skate Park’s poured surface from salt water 

saturation. 

There were no fatalities or injuries related to the storm itself. There was a fatality and 

injuries post Sandy as workers started to clean up and remove debris and the risks that that 

work presented. 

 

b) Provide a map depicting the spatial extent of damages.  

 

See Map. 

 

 

3) Prior related studies or projects (local,state,federal) in the damaged area: 

 

“Feasibility Study for Beaches from Great Egg Inlet to TI Inlet”, published in September of 2001 

from the Army Corps of Engineers. 

 

4) List measure that your jurisdiction has considered to address the problem: 

The City is combining City Hall with Police and Fire in a new building which will be raised above 

the current requirements required by FEMA. All replacement bulkheads and structures will be 

rebuilt/refurbished using state of the art materials recommended to withstand future storm 

related issues. 

 

Should you need to speak with me further concerning the content of this reply, please do not hesitate to 

call me at your convenience. 

Thank you, 

 

Michael A. Jargowsky 

Deputy Coordinator, 

Sea Isle City OEM 

609 425 4371 

sicoem@police.seaislecitynj.us 
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Subject:  Levees along the Cohansey River 
Greenwich Township, Cumberland County 

These issues can be best summarized by the findings (p. 27) of the June 2011 Coastal Community 
Vulnerability & Resilience Assessment Report for Greenwich Township, prepared by the Office of Coastal 
Management of the NJ Department of Environmental Protection: 

Knowing that freshwater resources are threatened by saltwater intrusion and habitat conversion, 
Greenwich Township has some difficult and potentially costly decisions to make now and into the 
future. Agricultural dikes were established in the township over three centuries ago. These dikes 
not only provide water for irrigation, they provide habitat and groundwater recharge. While 
these dikes were not installed for flood protection, many of them now serve that purpose, as 
homes and roads have been built in the areas behind them. These dikes now serve a much greater 
purpose than they were originally intended, and their failure could impact water supply, 
agriculture, and habitat for threatened and endangered species. Partnership for dike restoration 
will be costly, but restoration should also consider at least 1.0 meters of sea level rise by 2100. 
This minimum level of rise is consistent with research being supported by the New Jersey’s 
Climate Office and local research. In order to account for sea level rise, dikes will need to be 
built higher and longer than a design that does not consider sea level rise. While this may appear 
to be costly upfront, it will ensure the investment is not futile due to an inadequate design.  

 

Three major dikes protect the natural, historic and agricultural resources of Greenwich from tidal salt 
water of the Cohansey River and from Category 1 and Category 2 hurricane flooding predicted by the 
NJ DEP Coastal Vulnerability Report (Annotated Map 10), attached): 

• Pine Mount Dike at the Cohansey River which, before being breached in 1997, protected the 
southwest corner of the village, as well as large swath of farmland, including farmland 
protected by the NJ State Farmland Preservation program (annotated Map 18 attached), along 
Pine Mount Creek.  The breached Pine Mount Dike causes regular tidal flooding at houses on 
Delaware Avenue, and the salt water intrusion has resulted in extensive tree kill along edges 
of farm fields bordering Pine Mount Creek.  This dike should protect County Road 642, an 
evacuation route and emergency access to the western side of the township.   
The breach at Pine Mount Dike has been the subject of numerous state and federal agency 
discussions to secure funds for repair or reconstruction, but without results.  Immediate 
action for this dike is needed.  In the very short term, tide gates at CR642 bridge need to be 
reinstalled; 

• Mill Creek (Watson) Dike protects the east side of Greenwich’s historic village, one of the 
first National Register Historic Districts in NJ, and the greatest concentration of township 
ratables.  This levee protects large farmland tracts on the east side of the township, many of 
these tracts being preserved farmland (Map 18). Failure of the tide gates has resulted in salt 
water intrusion and tree kill along the edges of the farm fields, as well as abutment and 
embankment damage to the bridge at CR 607, an evacuation route.   
Mill Creek Dike is at the end of its service life. The tide gates need immediate repair and the 
CR 607 bridge needs replacement. A funding/repair/replacement plan for the dike is needed; 



• Market Lane Dike protects the west side of the historic village, and farmland bounded by the 
village.  The dike protects CR 641 and to the north CR 642.   
Tide gates at Market Lane Dike do not work properly, and water leaks through the dike 
across CR 641 during routine high tides.  Market Lane Dike is past its service life and has 
required emergency intervention during recent storms. 
 

In Greenwich, we are proud of our stewardship and management of our natural, historic and 
agricultural resources, and the results are clearly evident to anyone who visits the Township.  
However, the economic, regulatory, legal and technical issues associated with preserving these 
resources from salt water intrusion and flooding are beyond our capacity.  The Township requests and 
welcomes assistance in gaining the expertise, agency cooperation, and financial resources to enable us 
to plan for future management of the levees and undertake immediate actions. 

July 2012 
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