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Introduction

Coastal communities across the nation are faced with the challenge of how to adapt to coastal
inundation associated with climate change and sea level rise. As part of the National Sea Grant
Coastal Communities Climate Adaptation Initiative (CCCAI), the New Jersey Sea Grant
Consortium (NJSGC) and its partners, New Jersey Department of Environmental Protection
Office of Coastal Management (NJOCM), Monmouth University Urban Coast Institute (UCI)
and Stevens Institute of Technology, conducted community-based, climate adaptation
demonstration projects in Cape May Point, Little Silver and Oceanport, New Jersey. The
objective of these projects was to provide the participating communities with an assessment of
their vulnerabilities to help local decision-makers identify opportunities to improve their
resiliency to coastal hazards and sea level rise. In order to accomplish this goal, virtual mapping
was used to illustrate the potential scenarios for coastal inundation along with facilitated
questionnaires that evaluated the communities’ existing planning strategies. The findings from
these tools were presented to the communities and are summarized in this report.

Background of the Problem

The scientific community has arrived at a strong consensus that global climate change is
occurring and resulting in changes to shoreline dynamics'. Climate change threatens to
accelerate sea level rise and increase the frequency and intensity of coastal storms. As a result,
citizens, development, and ecosystems will become more vulnerable to the impacts of coastal
hazards, making it imperative to identify areas where special needs communities, vital public
facilities and roads, and sensitive natural resources overlap areas of potential inundation. These
issues need to be considered as New Jersey’s coastal communities plan to become more resilient.

New Jersey is truly a coastal state with 127 miles of Atlantic coastline and 1,792 miles of tidal
shoreline, including Delaware Bay. Seventeen of twenty-one counties in New Jersey border
tidally-influenced estuarine or oceanic waters. Nearly 9 million people live within these coastal
counties, and these numbers increase dramatically during the summer months as people vacation
along the shore. New Jersey’s economy is highly dependent upon its marine and coastal
resources, which annually generate nearly $65.5 billion, with $39 billion generated through ports
commerce (Genevieve Boehm-Clifton, NJDOT, personal communication, December 15, 2010),
$22 billion through coastal tourism® and $4.5 billion through recreational and commercial
fisheries and aquaculture.’

Historically, sea levels have risen approximately 0.4 meters (1.3 feet) in New Jersey since the
early 20™ Century®. While such an increase appears to be minimal, low-lying areas are becoming

! The Parliament of the Commonwealth of Australia, Managing our Coastal Zone in a Changing Climate (October
2009). http://www.aph.gov.au/house/committee/ccwea/coastalzone/report/Final%20Report.pdf ,

New York State Sea Level Rise Task Force Report to the Legislature, Draft for Public Comment (November 2010).
http://www.dec.ny.gov/docs/administration_pdf/sirtdrpt.pdf

2 |HS Global Insight, NJ Tourism: Holding Its Own During Difficult Times (2009).
http://www.visitnj.org/sites/visitnj.org/files/tourism-ecom-impact-2008.pdf

® State of New Jersey Department of Agriculture, New Jersey Fishing and Aquaculture: Harvesting the Garden
State’s Waters (2005). http://www.state.nj.us/seafood/seafoodreport.pdf

“ NOAA. (2010). Sea Level Rise Trends. http:/tidesandcurrents.noaa.gov/sltrends/
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more susceptible to shallow coastal flooding and coastal erosion. Coastal communities need to
improve efforts to adapt to climate change but face hindrances such as political will, resource
scarcity, personnel availability or other institutional variables. To take action, resources, tools
and science-based information are needed to adequately plan for and address imminent impacts,
to make informed decisions to become resilient, and to collaborate for multi-disciplinary
planning. Local decision-makers often have the greatest capacity to influence the resiliency of
their community as they already address coastal flooding issues and protect the health, safety and
welfare of their constituents.

Project Scope

NJSGC piloted two innovative tools developed by the NJOCM: Coastal Community
Vulnerability Assessment Protocol (CCVAP) and Getting to Resilience to perform the virtual
mapping and questionnaire.

Coastal Community Vulnerability Assessment Protocol (CCVAP) is a GIS-based methodology to
assist land use planners, hazard mitigation planners, emergency managers, and other local
decision-makers in the identification of their community’s vulnerability through virtual mapping.
By applying the methods defined in CCVAP to the pilot communities, areas were identified
where built infrastructure, sensitive natural resources, and special needs populations overlapped
areas of potential inundation. This vulnerability mapping supports community efforts to make
the connection between the potential consequences of sea level rise and inundation to their
vulnerability — ultimately to guide the community for resilience planning.

Getting to Resilience is a questionnaire developed as a non-regulatory tool to help coastal
communities build capacity for resilience to coastal hazards and sea level rise. The application of
the survey was intended to highlight positive actions already underway within the pilot
communities and to identify opportunities to improve local resilience through planning, public
outreach, mitigation, and response mechanisms. This questionnaire validates the hazard planning
that the communities have begun to implement and identifies opportunities to incorporate
adaptation strategies in broader community planning.

Project Phases

The New Jersey Coastal Community Resilience Demonstration Project was conducted in three
phases as an integrated process of virtual mapping, plan reviews, collaborative meetings and
guestionnaires.

e Phase 1: Initial meetings with the communities to review project objectives, identify
known vulnerabilities and other relevant social, geographic and environmental factors,
and review community plans

e Phase 2: Virtual mapping using Coastal Community Vulnerability Assessment Protocol to
show vulnerable areas in the communities and presenting these results to the community
leaders
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e Phase 3: Administration of Getting to Resilience questionnaire and final summary
reporting and presentations to the communities

Related Work in the State and Region

The New Jersey Sea Grant Consortium built upon existing partnerships within the state to
provide outreach to coastal communities on their vulnerability to coastal hazards and sea level
rise. Partners in this project included:

e NJSGC for coordination, presentations, summary reporting, and website outreach

e Stevens Institute of Technology for support with mapping analysis and outreach to
communities

e Monmouth University, Urban Coast Institute for community engagement, coordination
with mapping partners and refinement of Getting to Resilience questionnaire

e NJDEP Office of Coastal Management for mapping, analysis and the development and
implementation of the Getting to Resilience questionnaire

These coastal partners have worked on projects in coastal hazards and sea level rise, including
the acquisition of LIiDAR in the state and the installation of tidal gauges for flood warnings.

The New Jersey Office of
Coastal Management
partially funded the use of
LiDAR technology in the
state to improve
inundation visualization.
Improvements in
elevation data and the
development of tools like
VDatum, which allows
GIS users to identify tidal
elevations, have greatly
improved the ability to
identify areas of potential
inundation under various
storm scenarios. It can
also be used to identify
potential sea level inundation scenarios, which can inform communities about how their
vulnerability to flooding may change over the course of the next century. The image above
demonstrates how elevation data has improved due to the use of LiDAR technology.

10 METER DIGITAL ELEVATION MODEL 2 METER DIGITAL ELEVATION MODEL

Monmouth University Urban Coast Institute and Stevens Institute of Technology have
previously worked with two of the pilot communities, Little Silver and Oceanport, to install tide
gauges on the Shrewsbury River and to identify impacts related to coastal flooding. The newly
developed Shrewsbury Early Flood Warning System is being used to provide flood height
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information to constituents and emergency managers so that they may respond more quickly to
the threat of coastal flooding.

Community Descriptions

Although fourth smallest in area, New Jersey is the most densely populated state in the country.
It is also located within the New York-New Jersey Metropolitan area, one of the most highly
urbanized and industrialized regions in the nation. The health and management of New Jersey’s
coastal waters is coupled tightly to these demographics. However, there is a strong north-south
gradient from the urban north to the rural and agricultural south with coastal towns that support
the thriving tourism industry. Because the character of coastal communities varies throughout the
state, the NJSGC and its partners identified the opportunity to assess the hazard vulnerability and
resiliency of coastal communities with differing environmental, social, and infrastructure
composition. The boroughs of Cape May Point, Little Silver, and Oceanport were selected to
participate in the NJSGC’s Coastal Community Climate Adaptation Initiative due to their
willingness and history of dealing with similar challenges.

Cape May Point

The Borough of Cape May Point is located at the most southerly end of the Cape May peninsula
where the Delaware Bay meets the Atlantic Ocean. This small, residential resort community and
its surrounding areas have proven to be vulnerable to coastal erosion, storms, and saltwater
intrusion. The community has taken multiple strides to reduce the impacts of these hazards
through beach replenishment, the placement of offshore breakwaters, and the installation of a
stormwater pumping system. The community has also worked to protect habitat and vegetation
through a local landscape ordinance that reduces stormwater runoff. Because the community is
governed by a three-person commission, all of which lead efforts that influence community
resiliency, it proved to be difficult to meet in an informal setting. Municipal representatives
from the community’s environmental commission, emergency management, and planning board
informally participated in the pilot study to learn more about their vulnerability to coastal
hazards.

Little Silver and Oceanport

The Boroughs of Little Silver and Oceanport are located along the Shrewsbury River, which is a
tidal watercourse in the northern portion of Monmouth County that is fed by the Raritan Bay.
Both of these communities are nearly built out and are mainly residential with a smattering of
commercial uses. Fort Monmouth is located in the middle of these adjoining communities and
is slated for redevelopment after the base closes, presenting an opportunity for planning for
hazard resiliency. These communities are most susceptible to coastal storms and riverine
flooding, which is most prevalent during nor’easters when water levels can remain elevated for
days at a time, preventing water from draining. In order to protect the lives and property of local
residents, these municipalities have participated in the coordination efforts to install the
Shrewsbury River Flood Warning System (SRFWS). While these communities have taken
proactive steps to reduce their vulnerability to flooding, local and county decision-makers were
eager to participate in NJSGC’s pilot study. Community representatives from Monmouth
County Planning and Office of Emergency Management and municipal emergency managers and
environmental commissioners were engaged throughout the outreach process.
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Map 1: Pilot Communities
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Methodology

The NJSGC and its partners worked with the boroughs of Cape May Point, Little Silver, and
Oceanport to explore coastal community vulnerability, hazard resilience, and opportunities for
climate adaptation on the municipal level. Through this project, the NJSGC piloted two
innovative tools developed by the NJOCM to further the state’s knowledge of coastal hazard
vulnerability. These tools include the Coastal Community Vulnerability Assessment Protocol
(CCVAP) and the Getting to Resilience questionnaire, both of which were developed through the
NOAA Coastal Zone Management Section 309 enhancement grant.

CCVAP is a GIS-based vulnerability assessment methodology developed to help local
governments understand their community’s vulnerability under present and future inundation
scenarios. While CCVAP provides communities with a visualization of local vulnerabilities to
inundation, the Getting to Resilience questionnaire was developed to help local governments
validate existing hazard planning efforts and identify opportunities to incorporate adaptation
strategies into local planning, public outreach, disaster preparedness, and mitigation efforts.
Through the combined application of the mapping visualization and the Getting to Resilience
questionnaire, the NJSGC and its partners intended to provide the pilot communities with a
strong knowledge base in coastal hazard and climate change vulnerability, building the case for
local governments to take proactive steps to improve their disaster and climate resilience.

While the NJSGC applied the NJOCM’s tools to just a few pilot communities in New Jersey, the
experience and knowledge gained through the application of these tools will assist in their
refinement prior to their widespread application throughout the state’s coastal zone. As these
tools continue to be applied, coastal municipalities will obtain the knowledge to move beyond
traditional planning and mitigation practices to improve local hazard and climate change
resilience.

Outreach Phases

The NJSGC and its partners met with local decision-makers and knowledgeable volunteers in a
focus group setting for a series of four meetings throughout the project. Each meeting was
intended to broaden participants’ understanding of their community’s vulnerability to coastal
inundation and to initiate a dialogue about disaster avoidance, resilience, and adaptation. The
timing of the municipal outreach meetings coincided with the completion of the research phases
of the project.

Meeting 1: The project team met with municipal representatives to introduce the purpose, goals,
and objectives of the Coastal Community Adaptation Initiative, along with the role of the project
partners and the participating municipality.

Meeting 2: A series of maps developed by the NJOCM to identify high hazard areas under
present and future inundation scenarios were presented to the pilot communities. The maps not
only represented current inundation threats of spring tides and hurricanes, they revealed how
projected sea level rise scenarios may augment the inundation extent of future spring tides and
hurricanes. By incorporating the inundation scenarios into a series of coastal vulnerability
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indexes, along with other natural variables, the NJOCM modeled how high hazard areas may
increase and move inland over the next century. These maps were shared with community
leaders to help them target future mitigation, public outreach, disaster preparedness, planning,
and zoning opportunities.

Meeting 3: The project team facilitated Getting to Resilience to a group of local representatives,
typically consisting of an emergency manager, planner, and environmental commission member.
The application of the Getting to Resilience questionnaire involved a thorough evaluation of
existing plans, public engagement, disaster preparedness, and mitigation projects in regards to
coastal hazards and sea level rise. By bringing community and county leaders to the table, the
participants were able to discuss current limitations and future opportunities to improve hazard
resilience.

Meeting 4: The final meetings with the pilot communities summarized the project team’s
findings, which were revealed through the application of the CCVAP methodology and the
Getting to Resilience questionnaire. During the final meetings, the project team identified
priority actions that the pilot communities may want to consider implementing in order to reduce
their vulnerability to coastal storms and to prepare for the onset effects of sea level rise.

Vulnerability Mapping
Coastal Community Vulnerability Assessment

Protocol (CCVAP) is a GIS-based methodology . . } ' M A |
to assist land use planners, hazard mitigation T Bu%-}lg
planners, emergency managers, and other local - _Vulnerability

decision-makers in the identification of their
community’s vulnerability to coastal hazards and : :
sea level rise. Based off of a number of existing B S P T | o T Ty
risk and vulnerability assessment p Vulnerability
methodologies,” CCVAP defines the necessary %9 -
steps to classify vulnerable land areas under “2\
present and future inundation scenarios. The | Social

vulnerability mapping was an iterative process L K Vulnerability
that required the development of multiple : = -
inundation scenarios. Through the use of 2-3 Figure 1: Coastal Community Vulnerability

meter resolution Light Detecting and Ranging ~ A\ssessment Protocol (DRAFT), NJOCM
(LiDAR) elevation data and NOAA's Vertical Datum Transformation Tool (VDatum),® the
NJOCM developed geospatial models representing the extent of mean higher high water
(MHHW), storm surge, and sea level rise inundation for each pilot community. The inundation
scenarios were then fed into a coastal vulnerability index (CVI), which is a composite raster
overlay model that defines high hazard areas under present and future conditions using six
geospatial inputs, including storm surge inundation scenarios, low slopes, flood prone areas,
poorly drained soils, erosion prone areas, and geomorphology. By incorporating sea level rise

® Cutter, S.L.; Mitchell, J.T.; and M.S. Scott. (2000). NOAA: CSC. (1999); Thieler, E.R and E.S Hammar-Klose
(1999); Lennon et al (1996); Gornitz, V. M., Daniels, R. C., White, T. W., and Birdwell, K. R. (1994)
® NOAA. Vertical Datum Transformation Tool (VDatum). http://vdatum.noaa.gov/
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scenarios into existing storm surge models, the NJOCM was able to visualize how climate
change may shift inundation and high hazard areas further inland overtime.

By applying the methods defined in CCVAP to the boroughs of Cape May Point, Little Silver,
and Oceanport, it was possible to identify where built infrastructure, sensitive natural resources,
and special needs populations intersect areas of potential storm surge and sea level rise
inundation. The NJOCM then mapped the built and natural features in and around areas of
potential inundation. To obtain a better understanding of the portions of the community that may
need assistance in the event of a coastal storm, the NJOCM developed a social vulnerability
index’ using socio-economic data available through the Census. Community representatives
assisted the NJSGC and its partners in the identification of these vulnerabilities by identifying
the built and natural environmental features and social characteristics that pertain to their
community.

Figure 2: Vulnerability Mapping Considerations Checklist

Slﬂﬁ{]l GIS Vulnerability Mapping Considerations T
M Sea Grant Consodthm Coastal Community Climate Adaptation Initiative (CCCAI) Hadn
v Built Eavironment Valnerability v/|  Natural Environment Valnerability v S Dm_;"ﬂ‘:;’::’igﬁ;k Geang)
Evacuation Foutes Wetlands Population Density per sq. mile
F.oads and Bridges Forestlands Housing Units per sq. mile
Railroads Farmland % Elderly, Age 63+
Emergency Shelters Environmentally Sensitive Lands % Youth, Age 5 and under
Police & Fire Conservation Easements* %e Youth, Age 17 and under
Nursing Homes* Blue Acres Land* e Minorities
Mumicipal Buildings* Green Acres Land* % Individuals Below the Poverty Level
Public Works* Brownfield Sites % Households without English Fluency
Schools Mamufacturing Sites % Individuals Without a High School Education
Houses of Worship* Landfills % Disabled Individuals
Commumity Center(s) or Mesting Halls* Drycleaners % Single Parent, Head of Household
Shopping Centers* Gas Stations %e Single Mothers, Head of Household
Libraries, Museums* Point Source Pollutien Surface Water Discharge % Properties Built Prior to the NFIP
Business District* Known Contamination Sites %e of Housing that are Mobile Homes
Historic Homes* Other: Other:
Parks*
Landmarks*
Dams and Levees
Stormwater Discharge
Other:
*Note: Please provide the names and address of any facibifies that ave marked with an astensk. If your commmmuty is relhiant upon any crifical faciliies that are located outside of youwr mmmicipal
boundanes, pleaze provide their names and addresses as well

The pilot communities utilized this checklist to inform the NJOCM of vulnerabilities they were interested in having
assessed within their community.

By working with community leaders and local decision-makers to identify local vulnerabilities to
coastal hazards, the project team was able to bring to light the connection between local
decision-making, disaster resilience, and long-term sustainability. The NJSGC and its partners
shared the mapping with the pilot community representatives not only to inform them of their
vulnerabilities, but also with the anticipation to inform future planning and zoning, development
siting, and mitigation decisions.

" Hazards & Vulnerability Research Institute. (2008). The SoVI Recipe. University of South Carolina.
http://webra.cas.sc.edu/hvri/docs/SoVIRecipe.pdf .
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Getting to Resilience Questionnaire

Getting to Resilience is a questionnaire developed by the NJOCM as a non-regulatory tool to
help coastal communities build capacity for resilience to coastal hazards and sea level rise. The
questionnaire was prepared by compiling the efforts of many academics, international and
federal agencies, and planning practitioners in regards to land use plan development and design,
hazard mitigation and planning, and coastal resilience. Getting to Resilience incorporates many
of the key components of existing local government evaluation tools into a brief and easy to
facilitate questionnaire.

The questionnaire is divided into five sections: (1) Risk Figure 3: Getting to Resilience, NJOCM
and Vulnerability Assessments, (2) Public Engagement, (3)

Planning Integration, (4) Disaster Preparedness and wersumormovs Y
Recovery, and (5) Hazard Mitigation Implementation. It B = '
highlights the importance of local plan integration and 1 e Y
stresses the need for consistency among municipal building ‘ -

codes, ordinances, and zoning. The questionnaire also ‘

identifies the importance of linking localized risk and B .2
vulnerability assessments to land use planning, public re— |
expenditures, mitigation, and disaster preparedness and

response because the responsibilities of limiting hazard Ere—— e |

exposure and reducing vulnerability to coastal hazards are || @ R RN 0

dispersed among many local departments and offices. The
following types of professionals were requested to be Getting to Resilience
involved in the piloting of the tool on the municipal level: mmeem——

e Land Use Planners

e Hazard Mitigation Planners
o Floodplain Managers

o Emergency Managers

o Stormwater Managers

o Natural Resource Planners

In each pilot community, the questionnaire was facilitated in a focus group setting to initiate a
dialogue among local decision-makers about coastal hazards, vulnerability, and community
resilience. The application of the tool was intended to highlight positive actions already
underway within the pilot communities and to identify opportunities to improve local resilience
through existing planning, public outreach, mitigation, and response mechanisms. Over the
course of approximately two hours, community leaders completed the portions of the
questionnaire in which they were most familiar. The application of Getting to Resilience not
only acted as a forum for discussing ways to improve resilience, it also gave NJSGC and its
partners insight on ways that they could provide technical and educational assistance to coastal
communities. The NJOCM intends to use its experience in piloting Getting to Resilience to
improve the tool so that it may be applied ubiquitously throughout coastal communities in New
Jersey.
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Borough of Cape May Point

Cape May Point is located at the most southerly point of Cape May peninsula where the
Delaware Bay meets the Atlantic Ocean. The community now known as Cape May Point was
founded as Sea Grove in 1875. Sea Grove transitioned from a resort community to a religious
retreat center. Today, Cape May Point is characterized as a quiet, residential shore communit
and vacation destination. While the 191-acre community only has 241 year-round residents®,
Cape May Point contains 583 residential units® and hosts nearly 2,500 residents during the
summer months.'® Because of Cape May Point’s historic nature, many of its homes date back to
the late 1800s to mid-1900s.** The mixture of historic homes and modest cottages characterize
this quaint residential community which is nearly void of all other land uses. While Cape May
Point is not densely developed, the subdivision of existing properties or expansion of dwellings
could result in increased development in the community. Even so, Cape May Point’s year-round
population is only projected to increase to 280 by 2020.2

Cape May Point’s precarious position along
the New Jersey shore makes it subject to
beach erosion, coastal storms, flooding, and
saltwater  intrusion into  freshwater
resources. Since the majority of Cape May
Point lies within the 100-year floodplain and
most residential development sits 10 feet or
below in elevation (in relationship to mean
sea level), a Category 1 hurricane is a
significant threat to the community.
Historically, Cape May Point has
experienced the impacts of hurricanes,
tropical storms, and nor’easters. These Figure 4: Historic Shorelines near Cape May Point
episodic storm events, in addition to daily coastal processes, have resulted in extensive shoreline
change. Shoreline erosion and the impacts of the 1944 hurricane and 1950 nor’easter washed
away the former neighboring community of South Cape May. Periodically, bricks wash up on
the beaches of Cape May Point, a reminder of nature’s volatility.

Cape May County has been identified as the 6™ most difficult county to evacuate in the
country.*® Cape May Point’s location, low-lying topography, and soil composition make it highly
vulnerable to coastal storms when compared to other portions of the New Jersey shore.
Recognizing the threat of coastal erosion, storms, flooding, and even saltwater intrusion, Cape
May Point has taken steps to reduce their vulnerability to these hazards. Despite municipal,
state, and federal efforts to reduce Cape May Point’s vulnerability, climate change and sea level
rise threaten to exacerbate the existing threat of coastal hazards.

& American Factfinder, Census 2000

® American Factfinder, Census 2000

19 Cape May Point Municipal Master Plan. (2007).

11 Cape May Point Municipal Master Plan. (2007).

12 Cape May County Comprehensive Plan. (2002).

13 Cape May County Disaster Preparedness Conference. (2010).

New Jersey Coastal Community Resilience Demonstration Project _



Cape May Point has experienced approximately 4 mm/year of sea level rise since 1965. If this
trend were extrapolated without the consideration of glacial and ice sheet melting, Cape May
Point would experience approximately 0.4 meters (16 inches) of sea level rise over the next
century. Unfortunately, sea level rise projections incorporating global climate trends indicate the

Cape May,NJ  4.06 +/-0.74 mmiyr Delaware Estuary will experience
approximately 0.5 — 1.5 meters (20 — 60
inches) or greater of sea level rise by
2100."* As climate change alters the
natural processes of the New Jersey
shore, Cape May Point will likely
experience increased rates of erosion
and saltwater intrusion, more frequent
— | flooding, and changes in and loss of

N N N , .
e Z_t' H_%t o Ao critical habitat, and changes in the
lgure o5: Cape viay Foint's AISIOric Sea Leve ISe 1 renas H H

Source: NOAA. 2010. Sea Level Rise Trends gg?rl:]esncy and intensity of coastal

In order to obtain a better understanding of the vulnerabilities that presently threaten Cape May
Point, the Coastal Community Vulnerability Assessment Protocol and the Getting to Resilience
questionnaire were piloted in the community. By working with municipal leaders and volunteers,
the project team was able to assess the existing vulnerabilities within the community and identify
how high hazard areas may shift inland over time due to sea level rise. The partners used this
information to validate the hazard planning that the community has already begun to implement
and to identify opportunities to incorporate mitigation and adaptation strategies into broader
community planning to ensure the long-term resilience of Cape May Point.

Vulnerability Assessment

The New Jersey Sea Grant Consortium piloted NJOCM’s Coastal Community Vulnerability
Assessment Protocol in Cape May Point as part of the demonstration project. The application of
CCVAP not only validated the risk and vulnerability protocol, it allowed the partners to identify
infrastructure, natural resources, and vulnerable populations that may be exposed to storm surge
inundation and sea level rise. The application of the protocol also informed the partners of the
local government’s data and technical needs regarding coastal hazards and sea level rise.

By applying CCVAP, the New Jersey Office of Coastal Management developed multiple
inundation scenarios, including spring tide, storm surge, and sea level rise models. Two-meter
resolution, digital elevation models (DEMSs) derived from LiDAR™ technology enhanced the
identification of inundation prone areas, helping to accurately map surges and sea level rise.
Elevation data was used in conjunction with the National Hurricane Center’s Sea, Lake, and
Overland Surges from Hurricanes (SLOSH)Y* models and NOAA’s Vertical Datum
Transformation Tool (VDatum)*’ to define the extent and depth of storm surge at a high tide.

Y Partnership for the Delaware Estuary. 2010. Climate Change and the Delaware Estuary. P. 6

15 Cape May County LiDAR (Light Detecting and Ranging) elevation data was funded by NOAA, FEMA, the New
Jersey Department of Environmental Protection, and the New Jersey Office of Coastal Management.

16 National Hurricane Center. SLOSH Model. http://www.nhc.noaa.gov/HAW?2/english/surge/slosh.shtml

" NOAA. 2010. Vertical Transformation Tool (VDatum). http://vdatum.noaa.gov
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Figure 6: Elevation Data Improvements

10 METER DIGITAL ELEVATION MODEL 2 METER DIGITAL ELEVATION MODEL

The mapping revealed that Cape May Point does not presently experience flooding during spring
tides. It does, however, indicate that the majority of Cape May Point is susceptible to flooding
during a Category 1 hurricane and that the entire community will likely be inundated under a
Category 2 hurricane. While the presence of dunes and beach restoration activities will likely
dampen the impacts of a major coastal storm, Cape May Point remains susceptible to back-bay
flooding from low lying tidal creeks and marsh areas such as Higbee Beach Wildlife
Management Area and surges flowing from Cape Island Creek, located behind Cape May.
Higher intensity storms correlate with greater flood depths and greater areas of inundation. For a
storm traveling up the Delaware Bay at high tide, storm surge elevations may reach upwards of
14 feet without accounting for potential wave heights (see table below).® In all cases, Sunset
Boulevard, Cape May Point’s only evacuation and reentry route, is expected to flood.

Table 1: Potential Water Depths (in feet)

CATEGORY HURRICANE
LOCATION SPRING TIDE | ONE | TWO | THREE | FOUR
Yale Avenue at Fire House 1.5 6.3 9.9 12.9
Cape Avenue at Pavilion Circle 1.1 6.4 10.0 12.9
East Lake Drive at Lighthouse Avenue 9 6.0 9.5 12.3
Cape May Lighthouse 2.5 7.1 10.7 13.4
Sunset Boulevard at Highee Beach WMA 2.8 8.3 11.9 14.6

o000 |o

18Surge depths modeled with the National Hurricane Center’s SLOSH, two-meter resolution LIDAR, and NOAA’s
VDatum are accurate within + (20 percent + approximately 1 foot).
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Map 2: Spring Tide Inundation, Cape May Point

SPRING TIDE INUNDATION
I spring Tide The map shows the potential extent of flooding
from the highest spring tide recorded in 2010. The
- Water model was developed using a 2 meter resolution,
.| Municipal Boundary LiDAR-derived DEM, NOAA's VDatum, and NOAA's :

- 2010 Water Level Tidal Predictions. The extent of |
inundation does not account for man-made or o oo N
natural flood barriers. o rogram

Date: 2010
0 0.125 0.25
1 Mile
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Map 3: Storm Surge Inundation, Cape May Point

STORM INUNDATION

; Storm surge inundation was modeled using the
- Category One Hurricane Maximum of the Maximum (MOM) Envelope of Water

: defined by the National Hurricane Center. Inundation
- Category Two Hurricane is represented at Mean High Higher Water (MHHW)

. to indicate the extent of flooding during a high tide.
l:’ Category Three Hurricane Inundation models were developed using a 2 meter N

resolution, LiDAR-derived DEM and NOAA's VVDatum.

] | Category Four Hurricane Constal Management [

- Water Note: Each inundation scenario is additive Date: 2010
. to the previous scenario.
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Built Environment

Cape May Point is comprised mainly of residential structures and churches. Many of these
structures date back to the late 1800s and early 1900s and were not built to withstand a major
flooding event. Luckily, Cape May Point has never been directly hit by a hurricane, even though
it has experienced the flooding due to nor’easters and large snowfalls. Unfortunately, the
majority of the community is susceptible to storm surge inundation of a Category 1 hurricane,
and the entire community will likely be submerged under a Category 2 storm. The destruction
resulting from a hurricane or major nor’easter could have an immense impact on the community.
Failing to install flood vents, elevate low-lying homes, and install proper window protection
could threaten historically significant structures, community character, and public safety.
Knowing this, existing and new development should be retrofitted or designed to withstand
hurricane wind and flood impacts; otherwise, homeowners should be prepared to rebuild or
relocate when a major storm impacts Cape May Point. Unguestionably, residents should always
evacuate when a hurricane is approaching the Cape May peninsula.

Table 2: Potential Spring Tide and Hurricane Inundation versus the Built Environment

SPRING CATEGORY HURRICANE

PROPERTY TIDE ONE TWO | THREE | FOUR
1. Municipal Building - - X X X
2. Fire House - X X X X
3. Post Office - X X X X
4. Fire Siren and Sewage Pumping Station (1) - X X X X
5. Sewage Pumping Station (2) - X X X X
6. Stormwater Pumping Station - X X X X
7. Water Tower & Future Public Works Barn - - X X X
8. Public Works - - X X X
9. Wastewater Treatment Plant & Verizon Cell Tower - - X X X
10. Beadle Presbyterian Church - - X X X
11. St. Agnes Mission Church - X X X X
12. Union Chapel - - X X X
13. Marianist Family Retreat Center - X X X X
14. St. Peter’s By the Sea - X X X X
15. St. Mary’s By the Sea - X X X X
16. General Store - X X X X
17. Sunset Beach Businesses - - X X X
18. Cape May Bird Observatory - - - X X
19. Cape May Lighthouse - X X X X
Historic Properties 1875-1900 (69 total) - 48 69 69 69
Historic Properties 1901-1955 (133 total) - 113 130 133 133
TOTAL PARCELS (906 total) - 757 903 906 906
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BUILT ENVIRONMENT VULNERABILITY
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Natural Environment

Cape May Point, Cape May Point State Park, Cape May Migratory Bird Refuge, and surrounding
salt and freshwater wetlands all provide significant habitat for wildlife. Cape May Point and the
surrounding areas are a well known stopover location for migratory birds, and the beaches of the
Delaware Bay are one of the most significant spawning grounds for horseshoe crabs in the world.
Dragonflies and monarch butterflies also use Cape May Point as a stopover location during their
migration. All of these species rely upon the diverse habitat available in Cape May Point,
including beaches, freshwater wetlands, and lush canopy. The vitality of these habitats have
previously been challenged, and recently, Cape May Point, the NJDEP Office of Coastal
Engineering, the US Army Corps of Engineers and other partners have worked to restore the
beaches of Cape May Point and the freshwater wetlands in Cape May Meadows. These
collaborative efforts will help reduce the rate at which these resources change or are lost, but will
require continuous efforts to maintain the condition of the habitat. Significant storms threaten to
disrupt, alter, or destroy existing habitats through erosion, saltwater intrusion, and high winds.
Map 5 represents the potential extent of storm surge in relationship to ecosystems in and around
Cape May Point. Accelerated rates of sea level rise will challenge the integrity of these natural
resources, which may alter or be lost over time.

Map 5: Natural Environment and Inundation Vulnerability, Cape May Point

& -
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Social Vulnerability

Approximately, 240 residents live year round in the Borough of Cape May Point. The
community consists mainly of married retirees with no children. Residents are well-educated
and have a moderate to high income. The most vulnerable populations within the community
include elderly and disabled residents. In the event of a coastal storm, all residents will be
equally exposed to the impacts of flooding and should evacuate. In order to identify the location
of the most susceptible people to coastal storms and to identify the areas of the community to
focus evacuation assistance, the New Jersey Office of Coastal Management developed a social
vulnerability index for Cape May Point. Many of the socio-economic data inputs were only
available at the Census Block Group level, and the community’s low year-round residential
population qualified it for only one Census Block Group, limiting the ability to discern where the
most vulnerable populations in the community reside. Additionally, the Census does not account
for seasonal populations, which are perhaps the most vulnerable residents because they are not
aware of their geographic vulnerability, nor are they likely aware of the proper measures to
evacuate if a storm threatens the New Jersey shore. By applying the social vulnerability index in
a small, vacation community, it was determined that the social vulnerability index does not
adequately define the location of the most vulnerable residents in relationship to storm hazards at
this scale. Municipal leaders and emergency managers have a greater capability to identify the
individuals that may need evacuation or recovery assistance in the event of a storm.

Map 6: Social Vulnerability and Potential Inundation
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Coastal Vulnerability Index

Inundation mapping can inform planners, emergency managers, and environmental leaders of the
potential exposure of built and natural resources and socio-economically vulnerable populations,
while a coastal vulnerability index (CVI) can inform local government of land areas that are the
most prone to the impacts of coastal hazards. The CVI is a composite, environmental constraint
model that incorporates six overarching inputs, including geomorphology, low slopes, flood
prone areas, storm surge scenarios, and poorly drained and erosion prone soils. While these
factors contribute to the vulnerability of coastal lands, other geospatial factors can be
incorporated into a coastal vulnerability index. By combining the available data sets, the CVI
revealed that the most hazard prone areas in and around Cape May Point include the freshwater
wetlands within Cape May Meadows and the beaches surrounding the community. These
vulnerable areas correspond with the National Flood Insurance Program’s designated V-zones
and lands within the Coastal Barrier Resource System, both of which are the most risk prone
areas within the NFIP.
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Map 7: Coastal Vulnerabil ndex, Cape May Point
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Sea Level Rise Vulnerability

Sea level rise is a highly likely threat to Cape May Point over the next century. Historically,
Cape May and the surrounding areas have experienced approximately 4 mm/year of sea level rise
since 1965. While 4 mm/year appears to be insignificant, if this trend were extrapolated into the
future, the peninsula of Cape May will experience 0.4 meters (16 inches) of sea level rise by
2100". Unfortunately, sea level rise in the Delaware Estuary is anticipated to increase 0.5 — 1.5
meters (20 — 60 inches) or greater by 2100 due to glacial and ice sheet melting”®. Even under a
low scenario, over a third of the properties in Cape May Point will be susceptible to flooding
during a spring tide and Sunset Boulevard will be permanently inundated. If sea levels increase
by 1.0 meter, the extent of flooding during a spring tide will reflect the extent of inundation
during a present day, Category 1 hurricane. And under a 1.5 meter sea level rise scenario, nearly
all of the properties in the community will be inundated during a spring tide. The map on the
following page reveals the extent of future spring tides, highlighting the threat to Cape May
Point over the next century. Residential development and coastal habitats will be the first land
areas impacted by sea level rise and the future extent of spring tides. By adding sea level rise
into the storm surge scenarios of the coastal vulnerability index, Map 9 indicates how high
hazard areas may increase in size and shift inland over time. The beachfront and adjacent
freshwater wetlands appear to be very highly vulnerable to coastal hazards, while the majority of
Cape May Point becomes highly vulnerable over time. Understanding how the coastal landscape
may change due to sea level rise can inform future development and hazard mitigation decisions.

Table 3: Built Environment and Sea Level Rise Inundation

SPRING SEA LEVEL RISE (METERS)
PROPERTY TIDE 0.5 1.0
1. Municipal Building - - LAND
2. Fire House - - X
3. Post Office - - X
4. Fire Siren and Sewage Pumping Station (1) - - X
5. Sewage Pumping Station (2) - X X
6. Stormwater Pumping Station - X X
7. Water Tower & Future Public Works Barn - - X
8. Public Works - - -
9. Wastewater Treatment Plant & Verizon Cell Tower - - PARTIAL PA

10. Beadle Presbyterian Church - -

11. St. Agnes Mission Church - -

12. Union Chapel - -

13. Marianist Family Retreat Center - -

14. St. Peter’s By the Sea - -

15. St. Mary’s By the Sea - -

16. General Store - -

17. Sunset Beach Businesses - -

VXXX XX [ X

18. Cape May Bird Observatory - -

X |3 |3 3 < | > | B < | > > < [ | < > < |5,
>
[

19. Cape May Lighthouse - - X

[e)]
6]

Historic Parcels developed from 1875-1900 - 7 26

Historic Parcels developed from 1901-1955 - 38 90 131

TOTAL PARCELS (906 Total) - 340 621 867

9 NOAA. (2010). Sea Level Rise Trends. http://tidesandcurrents.noaa.gov/sltrends/
2 partnership for the Delaware Estuary. 2010. Climate Change and the Delaware Estuary. P. 6
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Map 8: Future Spring Tide Inundation, Cape May Point

Kriox F\VE

- Spring Tide The map shows the potential extent of flooding from
. the highest spring tide recorded in 2010, in addition
- +.5 M Sea Level Rise to spring tides under .5, 1.0, and 1.5 meter sea level
. rise scenarios. The models were developed using a
*+1.0 M Sea Level Rise 2-meter resolution LIDAR-derived DEM in conjunction
+1.5 M Sea Level Rise with NOAA's VDatum and 2010 Water Level Tidal N
Predictions.The models do not account for erosion Coastal &'ﬁﬂ‘}ﬁ"“‘““'
- Existing Waterbodies or subsidence, wind, rainfall, flood control structures,
- y . or beach replenishment. Date: 2010
! Municipal Boundary
o 0 0.125 o‘zl\?l'l
1i¥llie

New Jersey Coastal Community Resilience Demonstration Project _



ability Change Due to Sea Level Rise, Cape May Point
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Getting to Resilience

Cape May Point is governed by a three commission form of government, supported by a number
of volunteer organizations within the community. The commissioners and community leaders
are dedicated to taking proactive measures to protect the people and properties within the
community. Due to staffing constraints, Cape May Point informally participated in the
demonstration project. Community leaders from the environmental commission, emergency
management, and the planning board provided their knowledge of existing planning documents
and local initiatives to complete the Getting to Resilience questionnaire. Through the completion
of the questionnaire, the participants identified actions the community has taken to address their
vulnerability to coastal hazards and discussed future opportunities to continue to improve their
resilience to episodic storm events and gradual changes in the coastal environment. The
following are some of the highlights from the five-part questionnaire:

Risk and Vulnerability Assessments

e The Cape May Point portion of the Cape May County Hazard Mitigation Plan identifies
the threat and location of potential hazards, along with the existing planning and funding
mechanisms to support hazard protection and mitigation.

e State and federally funded beach and wetland restoration projects have required such
assessments.

e Beach erosion information is provided through New Jersey’s Beach Profile Network?®:
maintained by Stewart Farrell, Director of the Coastal Research Center at Richard
Stockton College.

Public Engagement

e Municipal leaders provide homeowners with information on storm hazards, evacuation
procedures, and the appropriate contents of emergency Kits.

e Storm and sea level rise education materials have been disseminated through mailers
from the tax payers association.

e Cape May Point’s “Ready” Program is available on the municipal website.

e Information on the Community Rating System, flood hazards, and evacuation routes are
also available on the municipal website.

e Emergency managers are challenged by ways to educate and prepare vacationers on
storm hazards and evacuation measures.

Planning Integration

e Cape May Point’s Municipal Master Plan identifies coastal hazards as a threat to the
community.

e Cape May County’s Hazard Mitigation Plan identifies residential mitigation, stormwater
management, wetland maintenance, and dune and beach restoration as actions to reduce
community vulnerability to coastal hazards.

e Landscape and Vegetation Plan requirement protects natural habitat to ensure wildlife
and migration patterns are not threatened by development; in turn, the planning
requirement limits future impervious coverage.

! Funded by New Jersey Shore Protection
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e Flood Hazard Protection Ordinance defines the threat of flood hazards and the
construction requirements for new development and substantial improvements in flood
hazard areas.

e Stormwater Control Ordinance provides impervious coverage limits and information on
nonstructural stormwater management strategies.

Disaster Preparedness and Recovery

e The local government has a community registry to identify the location of vulnerable
populations. The registry is available on the municipal website.

e Residents are interested in information on affordable window treatments to deflect wind
impacts.

e Residents are interested in flood protection options for non-elevated structures or
structures that were built prior to the National Flood Insurance Program.

e County and municipal leaders are concerned that a standard 24-hour evacuation
announcement may not provide an adequate amount of time to evacuate Cape May Point
residents and vacationers.

Hazard Mitigation and Implementation

e The community has utilized beach replenishment, breakwaters, and dune and wetland
restoration to attenuate erosion and habitat loss.

e The community participates in the National Flood Insurance Program’s Community
Rating System, helping to provide insurance rate reductions.

e A stormwater pumping system was recently installed to pump excess water from the
community and Cape May Meadows back into the bay.

e Municipal height restrictions limit the elevation of existing properties to 10.5-11.5 feet,
which may inhibit mitigation options, especially for pre-NFIP structures. The height
requirement is intended to protect the existing character of the community.

Cape May Point Findings & Recommendations

Cape May Point is located in one of the most vulnerable locations along the New Jersey shore.
Inundation mapping confirmed that Cape May Point’s low elevation makes it highly susceptible
to storm surge inundation and sea level rise. Higbee Beach Wildlife Management Area and Cape
Island Creek serve as conduits for tidal surges. Not surprisingly, the beaches and freshwater
wetlands that surround Cape May Point were revealed as the most vulnerable land areas to
coastal hazards under present and future conditions. Because Cape May Point is almost fully
developed, the most appropriate measures to ensure the resilience of the community include
disaster preparedness and response, structural mitigation, environmental restoration, and
recovery planning.

Cape May Point has already taken multiple measures to reduce its vulnerability to erosion,
episodic storm events, and accelerated rates of sea level rise. By partnering with the Army Corps
of Engineers and the State’s Shore Protection Program, the community has invested in the
restoration and maintenance of the protective dunes and beachfront. With efforts of local
volunteers, dunes are now well established with vegetation, helping to fortify and defend the
community from overwash and storm surge. Through additional collaboration, the community
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has made headway in reducing flood threats by installing a stormwater pumping system and
restoring Cape May Meadows.

Knowing Cape May Point is vulnerable even under a Category 1 hurricane, the community has
taken preemptive measures to inform residents and property owners of the necessity to evacuate
if threatened by a hurricane. Local and county emergency managers have identified that the
community should evacuate at least 36 hours prior to a storm, even though mandatory
evacuations are not typically announced until 24 hours prior to a storm. The Borough has taken
the initiative to provide residents with information on storm hazards, the evacuation process, and
the suggested contents of emergency and evacuation kits. Additionally, the Borough has
developed a local registry of residents that can be used to identify the need for evacuation
assistance. While the community utilizes a reverse 911 call system to alert the community of
storm threats and evacuation orders, many vacation homes do not have landlines. During the
summer months, vacationers are likely the most vulnerable residents within the community
because they are not aware of their geographic vulnerability, nor are they aware of the proper
measures to evacuate if a storm threatens the shore. As community leaders continue to host
public information sessions on storm vulnerability and preparedness, they should explore
opportunities to inform vacationers of storm threats and the proper measures to evacuate in time.
In addition, emergency managers should continue to collaborate with Cape May County on
evacuation, disaster response, and re-entry procedures.

While restoration efforts, public education, and storm preparedness are effective measures to
ensure community resilience, Cape May Point can also ensure the community’s resilience
through planning and construction standards. Cape May Point has already integrated many
measures into its planning and ordinances. The Borough may want to explore redevelopment
planning options and pursue additional actions identified in the NFIP’s Community Rating
System (CRS). Coinciding with CRS suggested actions and identified needs of residents,
community leaders should identify appropriate housing mitigation options that will not only
protect homes from flood and wind damage, but also seamlessly fit into the character of the
community. Such measures may include the installation of architecturally appropriate storm
shutters, flood vents, and the elevation of electric boxes, air conditioning units, and hot water
heaters. By providing the public with information on appropriate mitigation options, municipal
leaders will be able to further the resilience of the community.

The Borough of Cape May Point has taken many actions to decrease shoreline erosion and
flooding, engage the public, and ensure planning consistency. Despite these efforts, the
community remains vulnerable to coastal hazards. As climate change threatens the coast, Cape
May Point will experience the effects of the lowest projected rates of sea level rise. Higher sea
levels will likely result in increased rates of erosion and saltwater intrusion, more frequent
flooding, and changes in and loss of critical habitat. While the community may presently be able
to defend against the threat of coastal erosion and flooding, these threats will become more of a
challenge to resist over the course of time. Over the next century, sea levels around Cape May
Point are expected to rise approximately 0.5 — 1.5 meters (20 - 60 inches). Local decision-
makers should be aware of the challenges this will pose on the community as it pursues future
restoration projects, mitigation opportunities, and plan updates.
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Borough of Little Silver

The Borough of Little Silver was incorporated in 1923 and comprises 2.8 square miles of
territory adjacent to the Shrewsbury River.?? There are approximately 6,200 residents and as
Little Silver is nearly built out, projected population growth is low (6,370 by 2025).2 As of the
2000 Census, 94.1% of housing units are owner-occupied and the median income for the
community’s 2,264 households is $94,094.%* As with neighboring communities, Little Silver is a
popular location for people interested in water-related activities. Little Silver’s commuter train
station dates back to the 1890’s and is on the National Register of Historic Places.

Little Silver experiences flooding from the Shrewsbury River, Little Silver Creek, Parker’s Creek
and Town Neck Creek during heavy rains and coastal events despite elevations averaging around
30 feet (the highest point in the Borough is 80°).*?® With the extensive exposure to waterways
and peninsular nature of the Borough, flood events occur regularly with minor to moderate
flooding occurring from nor’easters, high tide and heavy rainfall events. There have been over
$3,200,000 in losses paid under the National Flood Insurance Program due to flooding in Little
Silver, comprising 156 properties.?’

The Borough participated with the County during the development of the county All-Hazard
Mitigation Plan, and detail on hazard risk and vulnerability are presented in both tabular and
mapped formats in that plan, with overlays that include infrastructure, environment, multiple
hazards and storm surge impacts. The Borough is a participant in the multi-jurisdictional
Shrewsbury River Flood Warning System. The Little Silver Master Plan identifies land uses,
soils, wetlands and other environmental, social and economic features in maps and descriptions,
including the 100 and 500-year floodplains, referencing ordinances to protect sensitive
environments and hazard-prone areas.

The majority of Little Silver’s land area is also at risk to inundation from storm surge from
hurricanes, with the majority of land area modeled to be inundated in a Category 1 or 2 storm
surge. Approximately 34 hurricane or tropical storm tracks have passed within 75 miles of
Monmouth County since 1850, including nine tropical storms that tracked through the County
directly.?® Little Silver has addressed flood hazards and losses through master planning and
Borough ordinances.?

22 Monmouth County Planning Board. 2009. Monmouth County at a Glance. p. 26.
http://co.monmouth.nj.us/documents/24%5C2009%20At%20A%20Glance%20Report.pdf

2 Ibid., p. 26.

2 Ibid. p. 26.

% Borough of Little Silver, Emergency Operations Plan, Basic Plan. undated (received 2010).

%6 Borough of Little Silver. 2005. Stormwater Management Plan. p. 8.

2" Oceanport PD, FEMA NFIP data report.

8 Monmouth County. 2009. Multi-Jurisdictional Hazard Mitigation Plan, Monmouth County, NJ. Section 3a.
# Borough of Little Silver. Flood Damage Prevention Ordinance.
http://www.littlesilver.org/Is/Administration/Borough%200rdinances/Chapter%2022%20Flood%20Damage%20Pre
vention.pdf
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Unfortunately, climate change threatens to exacerbate the impacts of natural hazards through the
increase in intensity and frequency of coastal storms and accelerated rates of sea level rise.
Sandy Hook, the closest available tide gauge with historic sea level records, indicates that the
northeastern portion of coastal New Jersey has experienced approximately 3.9 mm/year of sea
level rise since the early 1900s.%° If this trend were extrapolated without the consideration of
glacial and ice sheet melting, this region would experience approximately 0.39 meters (~15
inches) of sea level rise over the next century. By incorporating global climate trends with
regional subsidence and accelerated
e | dlacial and ice sheet melting, the
. —m}:ﬂ:m Mid-Atlantic is actually expected to
e | ... || experience 0.5 - 1.5 meters (20 — 60
inches) or greater of sea level rise
by 2100. As climate change alters
the natural processes of the New
Jersey shore, Little Silver will likely
experience  increased  riverine
flooding, shoreline erosion, and
oo who who whi  who o who who o o whe whe | greater tidal surges, resulting in
Figure 7: Sandy Hook’s Historic Sea Level Rise Trends increased property damages and the
Source: NOAA. 2010. Sea Level Rise Trends loss of critical wetland habitat.

Sandy Hook,NJ  3.90 +/-0.25 mmlyr

In order to obtain a better understanding of the vulnerabilities that presently threaten Little
Silver, the Coastal Community Vulnerability Assessment Protocol and the Getting to Resilience
questionnaire were piloted in the community. By working with municipal leaders, the project
team was able to assess the existing vulnerabilities within the community and identify how high
hazard areas may shift inland over time due to sea level rise. The partners used this information
to validate the hazard planning that the community has already begun to implement and to
identify opportunities to incorporate mitigation and adaptation strategies into broader community
planning to ensure the community’s long-term resilience.

Vulnerability Assessment

The New Jersey Sea Grant Consortium piloted the NJOCM’s Coastal Community Vulnerability
Assessment Protocol in Little Silver as part of the demonstration project. The application of
CCVAP not only validated the risk and vulnerability protocol, it allowed the partners to identify
infrastructure, natural resources, and vulnerable populations that may be exposed to storm surge
inundation and sea level rise. The application of the protocol also informed the partners of the
local government’s data and technical needs regarding coastal hazards and sea level rise.

By applying CCVAP, the New Jersey Office of Coastal Management developed multiple
inundation scenarios, including mean higher high water, storm surge, and sea level rise models.
Newly available three-meter resolution, digital elevation models (DEMs)*" derived from LiDAR
technology enhanced the identification of inundation prone areas, helping to improve the
accuracy of storm surge maps and identify the inundation threat of sea level rise. Storm surge
was modeled using the National Hurricane Center’s Sea, Lake, and Overland Surges from

%9 NOAA. 2010. Sea Level Rise Trends. http://tidesandcurrents.noaa.gov/sltrends/
%! National Geospatial-Intelligence Agency (NGA) and United States Geological Survey (USGS).
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Hurricanes (SLOSH)* at mean higher high water to identify potential inundation at a high tide.
Because NOAA’s Vertical Datum Transformation Tool (VDatum)* does not presently extend to
the Shrewsbury River, the elevation of mean higher high water was determined by extrapolating
tide data from available gauges along the Shrewsbury and Navesink Rivers.** While mean
higher high water was modeled using the best available information, the tidal heights are likely
an underestimation of mean higher high water along the Shrewsbury River, resulting in an
underestimation of potential storm surge and sea level rise extents and depths. Lack of tidal data
also inhibited the ability to map the potential extent of spring tide inundation under present and
future scenarios. As tide data becomes available for the newly installed gauges along the
Shrewsbury River, it should be used to improve the accuracy of storm surge and sea level rise
models. The tide gauge data may also be used to predict the inundation of future flood events
under various rainfall and tidal scenarios, thus providing information that can be used to reduce
the threat to human life and property.

The mapping indicated that Little Silver is susceptible to storm surge inundation, which varies
throughout the community depending upon topography and the direction and strength of an

Figure 8: Elevation Data Improvements

10 METER DIGITAL ELEVATION MODEL 3 METER DIGITAL ELEVATION MODEL

approaching hurricane. A Category 1 storm has the potential to flood nearly 12 percent of the
parcels within the community, which all are residential properties. Inundation from a Category 2

% National Hurricane Center. SLOSH Model. http://www.nhc.noaa.gov/HAW2/english/surge/slosh.shtml
¥ NOAA. 2010. Vertical Transformation Tool (VDatum). http://vdatum.noaa.gov

* NOAA. (2010) Tides and Currents. Gauges 8531942, 8531753, and 8531833.
http://tidesandcurrents.noaa.gov/gmap3/index.shtml?type=VerifiedData&region=NewJersey
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storm could impact approximately 17 percent of the community, exacerbating storm damage
with greater storm surge heights. Under both a Category 1 and Category 2 storm, flooding will
likely follow the natural features of the community, impacting tidal wetlands and overflowing
tidal creeks into low-lying areas. Residential properties along the peninsular portions of the
community and Parker’s Creek are the most vulnerable to storm surge inundation.

Hurricanes with different directional paths, strength, and size will have different flood impacts
on the community. A Category 1 or 2 hurricane tracking up the Delaware Bay will have the
greatest flooding effect on the community when compared to a similar strength storm traveling
towards Atlantic City or New York Harbor. A Category 1 and some Category 2 storms could
have a similar flood pattern as seen during a major nor’easter. Under some Category 2 scenarios,
Monmouth Beach and Seaside Beach will be overwashed, resulting in a much greater surge
along the Shrewsbury River. Category 3 and 4 hurricanes are highly likely to result in beach
overwash, causing extensive storm surge impacts in Little Silver. Unlike the Category 1 and 2
storms, a Category 3 or 4 hurricane tracking into New York Harbor will cause the greatest surge
heights and flood extents within the community. A Category 4 hurricane could flood nearly 50
percent of the municipality’s parcels, and storm surges heights could reach 18 feet in the lowest
lying areas of the community.

Table 4 identifies the greatest storm surge heights for any hurricane approaching the community
at high tide. * While the storm surge maps were developed using the best available surge and
tidal information, the accuracy of the extent and flood depths is limited by the lack of tide
elevation data throughout the Shrewsbury River and its tidal creeks limits. Additionally, the
National Hurricane Center’s SLOSH models do not account for wave action, upland rainfall, or
tides that are unable to ebb due to slow moving storms; therefore, Map 10 and Table 4 are likely
an underestimation of the worst case flood scenarios in the community.

Table 4: Potential Water Depths (in feet)

CATEGORY HURRICANE
LOCATION ONE | TWO | THREE | FOUR
Little Silver Point Road (Eastern End) 1.5 6.5 9.7 18.0
Seven Bridges & Little Silver Point Rds - 0.6 11.2 16.5
Seven Bridges Rd & Silverside Ave - 4.9 11.4 16.7
Oceanport & Tinton Aves - 1.6 9.4 15.4
Oceanport & Branch Aves - - - 1.8
Prospect Ave & Markham Ave - - - 2.0

35Surge depths modeled with the National Hurricane Center’s SLOSH, three-meter resolution LiDAR, and available
tidal gauge data. Accuracy is unknown because USGS and NGA have not released the metadata for the three-meter
resolution LiDAR.
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Map 10: Storm Surge Inundation, Little Silver
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Built Environment

Little Silver is comprised of single-family homes and distinct commercial districts. By far,
residential structures are the most vulnerable portion of the built environment to storm surge
inundation, which is reflective in the community’s previous flood losses. Those properties that
lie east of Winding Way and Lippincott Road and south of Silverside Avenue are the most flood
prone properties within the community. Approximately 12 percent of the community’s parcels
are susceptible to the storm surge impacts of a Category 1 hurricane. The floodwaters from a
Category 1 storm could make Seven Bridges Road and the eastern portion of both Silverside
Avenue and Point Road impassible. A Category 2 storm has the ability to overwash Seaside and
Monmouth beaches, resulting in greater floodwaters in the Shrewsbury River. Category 3 and
Category 4 hurricanes could have significant flood impacts, inundating nearly half of the
community’s properties.

While hurricanes pose a great threat to Little Silver, the majority of the Borough’s facilities are
located in elevations that exceed the extent of storm surge inundation. Little Silver’s Public
Works and Point Road Elementary School are the most susceptible facilities to flooding. The
Volunteer Fire House and Little Silver Train Station are most vulnerable to surge from a
Category 4 hurricane. While most municipal and county infrastructure is protected from flood
impacts, roads approaching Little Silver from Oceanport are vulnerable to flooding, especially
the base of the bridges at Oceanport Avenue and Seven Bridges Road. Emergency managers
should be aware of evacuation and reentry alternatives.

Table 5: Potential Storm Surge Inundation versus the Built Environment

HURRICANE CATEGORY
PROPERTY ONE | TWO | THREE | FOUR
1. Borough Hall - - - -
2. Library & Post Office Museum - - - -
3. Volunteer Fire House - - - Partial
4. Public Works - X X X
5. Point Road Elementary School Partial | Partial X X
6. Markham Place School - - - -
7. Red Bank Regional High School - - - -
8. Montessori School - - - -
9. Little Silver Train Station - - - X
10. Oceanport Ave Commercial Area Partial | Partial | Most Most
11. Branch & Birch Ave Commercial Area - - - Partial
12. Prospect St & Church St Commercial Area - - - Partial
13. St. John's Episcopal Church Partial | Partial X X
14. Embury United Methodist Church - - - -
15. Parker Homestead - - - Partial
TOTAL PARCELS (2626 total) 311 440 682 1247
PERCENT OF TOTAL PARCELS 11.8% | 16.8% | 26.0% | 47.5%
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Map 11: Built Environment Inundation Vulnerability, Little Silver
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Natural Environment

Significant storms threaten to disrupt, alter, or destroy existing habitats through erosion,
saltwater intrusion, and high winds. Luckily, the community has taken many measures to
preserve and maintain the existing riparian buffers along Little Silver and Town Neck Creeks.
Besides bulkheads located along the peninsula of Little Silver Point Road and the placement of
dredge spoils along Town Neck Creek, very little alteration to natural riparian buffers has
occurred in Little Silver. A wetland mitigation bank along Town Neck Creek is working to
restore the creek’s damaged wetlands. Wetlands serve as a sponge for extreme high tides and
tidal surges, reducing the flood impacts of tidal surges. Map 12 represents the potential extent of
storm surge in relationship to ecosystems in and around Little Silver. Accelerated rates of sea
level rise will challenge the integrity of these natural resources, which may be altered or lost over
time due to sea level rise. The rate at which this occurs will be dependent upon the rate of sea
level rise, upland development prohibiting the migration of tidal wetlands, and the presence of
shore protection structures. Preserving, restoring, and creating tidal wetlands will not only
mitigate the impacts of coastal storms today, these natural barriers will reduce the impacts of sea
level rise.

Map 12: Natural Environment and Inundation Vulnerability, Little Silver
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Social Vulnerability

As of the 2000 Census, approximately 6,200 people resided in Little Silver Borough. Residents
are well-educated and have a moderate to high income. The distribution of senior citizens,
disabled, and non-English speaking households are lower than national averages. Owner-
occupancy exceeds 94 percent of the total housing units, indicating an economically stable
community. Compared to the rest of Monmouth County and the State of New Jersey, Little
Silver has low social vulnerability to coastal storms. Despite this, local government officials and
emergency managers may be interested in utilizing a Social Vulnerability Index (SoVI) to
identify where to focus preparedness, evacuation, and recovery assistance.

Through the pilot of the SoVI, the New Jersey Office of Coastal Management identified that the
least socio-economically vulnerable populations are located in the most surge prone areas of the
community. While this is a positive reflection upon the community’s resilience, the application
of the methodology revealed that there are limitations in the spatial accuracy of the SoVI. Many
of the socio-economic data inputs were only available at the Census Block Group level, of
which, Little Silver is only divided into four of these designations. The lack of refined geospatial
Census data for this size community limits the ability to adequately discern the location of the
most vulnerable populations. The New Jersey Register Ready Program or a local special needs
registry may be more effective to identify where to focus preparedness, evacuation, or recovery
assistance.

Map 13: Social Vulnerability and Potential Inundation Exposure,

Little Silver
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Coastal Vulnerability Index

Inundation mapping can inform planners, emergency managers, and environmental leaders of the
potential exposure of built and natural resources and socio-economically vulnerable populations,
while a coastal vulnerability index (CVI) can inform local government of land areas that are the
most prone to the impacts of coastal hazards. The CVI is a composite, environmental constraint
model that incorporates six overarching inputs, including geomorphology, low slopes, flood
prone areas, storm surge scenarios, and poorly drained and erosion prone soils. While these
factors contribute to the vulnerability of coastal lands, other geospatial factors can be
incorporated into a coastal vulnerability index. By combining the available data sets, the CVI
revealed that the most hazard prone areas in and around Little Silver include tidal wetlands and
the low-lying portions of the community that have had repetitive flooding and drainage
problems. The CVI is ranked in relationship to the hazards in northern Monmouth County where
high resolution elevation data was available.
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Map 14: Coastal Vulnerability Index, Little Silver
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Sea Level Rise Vulnerability

Over the next century and beyond, sea level rise will threaten natural resources and properties of
the Borough of Little Silver. Historically, Sandy Hook and surrounding areas have experienced
approximately 4 mm/year of sea level rise since the early 1900s. While 4 mm/year appears to be
insignificant, if this trend were extrapolated into the future, Little Silver could expect a minimum
vertical inundation of 0.4 meters (16 inches) of sea level rise by 2100. Unfortunately, sea level
rise in the Mid-Atlantic is anticipated to exceed this historic trend, increasing 0.5 — 1.5 meters
(20 — 60 inches) or greater by 2100 due to glacial and ice sheet melting. Even under a low
scenario, approximately 250 parcels in Little Silver would experience some permanent
inundation, let alone the potential inundation of future spring tides. A mid-range sea level rise
scenario reflects the inundation of a present day Category 1 hurricane, while a 1.5 meter sea level
rise scenario would inundate a portion of approximately 16 percent of the parcels in the
community.

Map 15 reveals the extent of likely sea level rise inundation in Little Silver over the next
century. Coastal habitats and low-lying residential development on the peninsulas will be the
first land areas impacted by sea level rise and the future extent of spring tides. Seven Bridges
Road and its connection into Oceanport will be threatened by rising waters. Fortunately,
properties west of Winding Way will be less likely to experience the impacts of sea level rise,
except during a major storm event. Luckily, the majority of Little Silver west of these areas will
not be vulnerable to permanent inundation over the next century. Understanding how the coastal
landscape may change due to sea level rise can inform future development and hazard mitigation
decisions. By incorporating sea level rise into the storm surge scenarios of the coastal
vulnerability index, Map 16 indicates how high hazard areas may increase in size and shift
inland over time. While areas presently prone to flooding are highlighted as being highly
vulnerable, an additional area south of Silverside Avenue and east of Seven Bridges Road will
become more susceptible to flooding, storm surge inundation, and sea level rise over the next
century.

Table 6: Built Environment and Sea Level Rise Inundation

SEA LEVEL RISE (METERS)
PROPERTY 0.5 1.0 15

. Borough Hall - - -

. Library & Post Office Museum - - -

. Volunteer Fire House - - -

. Public Works - -
. Point Road Elementary School Partial Partial Partial
. Markham Place School - - -

. Red Bank Regional High School - - -

. Montessori School - - -

. Little Silver Train Station - - -
10. Oceanport Ave Commercial Area - Partial Partial
11. Branch & Birch Ave Commercial Area - - -
12. Prospect St & Church St Commercial Area - - -
13. St. John's Episcopal Church Partial Partial Partial
14. Embury United Methodist Church - - -
15. Parker Homestead - -
TOTAL PARCELS (2626 total) 247 337 416
PERCENT OF TOTAL PARCELS 9.4% 12.8% 15.8%
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Map 15: Potential Sea Level Rise Inundation, Little Silver
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Map 16: Coastal Vulnerability Change Due to Sea Level Rise, Little Silver
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Getting to Resilience

The Borough of Little Silver is governed by a mayor-council form of government, which is
supported by a number of departments and commissions. A representative from the
environmental commission, Monmouth County Planning, and Monmouth County Emergency
Management provided their knowledge of existing planning documents and local initiatives to
complete the Getting to Resilience questionnaire. Through the completion of the questionnaire,
the participants identified actions the community has taken to address their vulnerability to
coastal hazards and discussed future opportunities to continue to improve their resilience to
episodic storm events and gradual changes in the coastal environment. The following are some
of the highlights from the five-part questionnaire:

Risk and Vulnerability Assessments

e Monmouth County’s All Hazard Mitigation Plan identifies the threat of potential hazards
and critical facilities at-risk.

e Monmouth County’s All Hazard Mitigation Plan includes a cumulative risk map of each
community in the county although it does not include storm surge maps by municipality.

e The Shrewsbury Early Flood Warning System was recently installed and will be used by
researchers at Monmouth University and Stevens Institute of Technology to predict
flooding.

e Erosion and sea level rise are anticipated to be addressed in the update to the All Hazard
Mitigation Plan.

Public Engagement

e Little Silver Police Department is partnering with residents to identify flooding and flood
heights in the community at various tidal stages.

e The Boroughs of Little Silver and Shrewsbury, along with the school districts of Red
Bank Regional High School, Little Silver and Shrewsbury, participate in the Two River
Alert System which allows for a mass notification during an emergency.

e While the community provides access to floodplain maps, there are opportunities to
increase public awareness and preparedness education on natural hazards and mitigation.

Planning Integration

e Little Silver’s Municipal Master Plan is contracted to an area consultant. There may be
opportunities to incorporate hazard information from the Monmouth County All Hazard
Mitigation Plan into future updates.

e Little Silver has a Coastal Wetlands Ordinance intended to maintain the “borough’s
natural coastal water courses, coastal wetlands and tidal marshes...prevent damage from
erosion or siltation...protect against the loss of vital coastal natural resources...avoid the
danger of flood and storm tide damage and pollution,” and protect the quality of these
natural resources for “conservation, economics, aesthetics, recreation and other public
uses and values.”

% Little Silver Borough Ordinances, Chapter 19.
http://www.littlesilver.org/Is/Administration/Borough%200rdinances/Chapter%2019%20Coastal%20Wetlands.pdf
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e Flood Damage Prevention Ordinance defines the threat of flood hazards and the
construction requirements for new development and substantial improvements in flood
hazard areas.

e The Open Space Management Plan identifies floodplain management as a priority.

Disaster Preparedness and Recovery
e The Disaster Preparedness and Recovery portion of the questionnaire was not completed
due to scheduling conflicts.

Hazard Mitigation and Implementation
e Through land acquisition of riverine and tidal buffers, the Borough is simultaneously
protecting habitat, open space, and natural flood protection.
e The Vivian Chimento Wetlands Mitigation Bank not only restores degraded tidal
wetlands, it restores a protective natural buffer.

Little Silver Findings & Recommendations

Little Silver is located along the Shrewsbury River, a tidal system flowing from Sandy Hook and
Raritan Bays in northeast Monmouth County. Because the Shrewsbury River terminates at Little
Silver’s eastern boundary, extreme high tides, upland rain events, and coastal storms have caused
extensive flooding in the low lying portions of the community. Inundation and vulnerability
mapping confirmed that portions of Little Silver are highly vulnerable to flooding, as repetitive
loss properties already indicate. The low-lying elevations of the community’s peninsulas and
tidal wetlands make them highly susceptible to storm surge and sea level rise, but these same
features also protect upland development from greater storm impacts. Despite the fact that the
community has not sustained the direct impacts of a hurricane, it is vulnerable to these
destructive storms. Most of the vulnerable development in Little Silver consists of single-family
housing, but the community's public works facility and Point Road Elementary School are also
susceptible to storm surge inundation. As climate change threatens to increase the frequency and
intensity of coastal storms, additional development in Little Silver will be subjected to coastal
flooding. To improve community resilience both today and into the future, Little Silver
continues research on the flood patterns of the Shrewsbury River and its tributaries, pursues
additional wetland restoration projects, provides public education on flood mitigation, and
ensures local plans address hazard vulnerability.

Fortunately, Little Silver has already taken multiple measures to reduce its vulnerability to
episodic storm events. With the assistance of New Jersey's Green Acres Program, Little Silver
has vested in the protection and restoration of coastal wetlands and riparian open space.
Collaboration with neighboring communities and coastal partners has also led to the installation
of tide gauges and an early flood warning system, both of which are intended to inform the
community about potential flood threats. The Police Department is working with residents to
identify when and where flooding occurs and at what flood depths in order to triangulate flood
patterns with the tidal stages of the Shrewsbury River. As flood data is collected and analyzed
from the public and the tide gauges, the community will be able to identify the potential extent of
inundation during different storm events and tidal cycles. Having more accurate flood data will
not only inform emergency responders of potential threats in the community, it will also provide
residents with information that will help them prepare for storm impacts, thus, reducing storm
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damage and financial losses. The most low-lying areas of the community are primarily
residential development. Homeowners should be aware of mitigation options, such as elevating
outside utilities, installing flood vents and window protection measures. Community leaders
should consider hosting public information sessions on storm vulnerability and preparedness, in
addition to mitigation options. By providing the public with information on appropriate
mitigation options, municipal leaders will further the resilience of the community and reduce
property damage.

While restoration efforts, public education, and storm preparedness are effective measures to
ensure community resilience, Little Silver should explore opportunities to address hazards in its
planning documents and ordinances. Presently, the majority of Little Silver's planning processes
and documents are produced by consultants. The Borough may benefit by having a municipal
official or employee champion hazard reduction among community planning documents, public
works projects, and other future municipal investment. Little Silver has already taken some steps
to address hazards by participating in the Community Rating System and adopting the
Monmouth County All-Hazard Mitigation Plan. As the municipal master plan, environmental
resource inventory, capital improvements projects, and other municipal projects are approved,
council members and the planning board should ensure that development decisions appropriately
address coastal hazards. By adopting strong development and construction standards, the
municipality can also set the tone for potential redevelopment and post-storm reconstruction.

While the Borough of Little Silver has taken many actions to improve its understanding of
potential flood impacts, the community remains vulnerable to coastal hazards. As climate
change threatens the coast, the Borough will experience the effects of sea level rise. Higher sea
levels will likely result in increased rates of erosion, more frequent flooding, and changes in and
loss of critical habitat. While the community struggles to defend against the threat of flooding,
these threats will become more of a challenge to resist over the course of time. Over the next
century, sea levels around Little Silver are expected to rise approximately 0.5 — 1.5 meters (20 -
60 inches). Local decision-makers should be aware of the challenges this will pose on the
community as it pursues future restoration projects, mitigation opportunities, plan updates, and
public investment projects.
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Borough of Oceanport

Oceanport is a primarily residential community located along the Shrewsbury River in
Monmouth County bordering Little Silver, Long Branch, and Eatontown. Fort Monmouth
occupies 254 acres in Oceanport as well, and is under redevelopment by the Fort Monmouth
Economic Revitalization Planning Authority.*” Formed in 1920, the Borough is 3.10 square
miles in size and has approximately 6,000 residents. Oceanport is nearly built out, so projected
population growth is low (6,108 by 2025).*® Over 85% of housing units are owner-occupied and
the median income for the community’s 2,065 households is $71,458.%° Oceanport is a popular
destination due to its accessibility to water resources and water-related activities. Monmouth
Park Racetrack is also located within Oceanport and creates special considerations for
stormwater management within the Borough.*°

The waterways impacting Oceanport include the Shrewsbury River, Branchport Creek,
Oceanport Creek and Blackberry Creek. Flooding from the Shrewsbury River and the
Branchport Creek occurs regularly in the Borough with minor to moderate flooding experienced
for most loss events. Oceanport is particularly susceptible to flooding in the northern Port-au-
Peck section as it is a peninsula into the Shrewsbury River. Significant flood events have
occurred in 2010, 2007, 2006, 2005 and 1999, with minor to moderate flooding occurring
annually with nor’easters, high tide and heavy rainfall events. There have been over $6,800,000
in losses paid under the National Flood Insurance Program due to flooding in Oceanport,
comprising 371 properties.*!

The Borough participated with the County during the development of the county All-Hazard
Mitigation Plan. Details on hazard risk and vulnerability are presented in both tabular and
mapped formats in that plan, with overlays that include infrastructure, environment, multiple
hazards and storm surge impacts. The Borough actively investigates the extent and magnitude of
tidal flooding, stormwater issues, and possible mitigation projects. The Borough spearheaded the
2010 installation of a multi-jurisdictional flood warning system on the Shrewsbury River.*

The majority of Oceanport’s land area is also at risk to inundation from storm surge from
hurricanes, with the majority of land area modeled to be inundated in a Category 1 or 2 storm
surge. Approximately 34 hurricane or tropical storm tracks have passed within 75 miles of
Monmouth County since 1850, including nine tropical storms that tracked through the County
directly.*® Flooding potential from such storms includes heavy rainfall as well as storm surge and
tidal impacts on the Shrewsbury River. Coastal hazards are a part of Oceanport’s history and
future, as acknowledged by past, present and planned mitigation activities.

¥ FEMERPA. 2998. Fort Monmouth Reuse and Redevelopment Plan.
% Monmouth County Planning Board. 2009. Monmouth County at a Glance. p. 39.
http://co.monmouth.nj.us/documents/24%5C2009%20At%20A%20Glance%20Report.pdf
39 H
Ibid. p. 39.
“ Borough of Oceanport. 2009 (revised). Stormwater Management Plan. p. 5-7.
* Oceanport PD, FEMA NFIP data report.
“2 Ibid., p. 6.
** Monmouth County. 2009. Multi-Jurisdictional Hazard Mitigation Plan — Monmouth County, New Jersey. Section
3a.
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Unfortunately, climate change threatens to exacerbate the impacts of natural hazards through the
increase in intensity and frequency of coastal storms and accelerated rates of sea level rise.
Sandy Hook, the closest available tide gauge with historic sea level records, indicates that the
northeastern portion of coastal New Jersey has experienced approximately 3.9 mm/year of sea
level rise since the early 1900s.** If this trend were extrapolated without the consideration of
glacial and ice sheet melting, this region would experience approximately 0.39 meters (~15
inches) of sea level rise over the next century. By incorporating global climate trends with
regional subsidence and accelerated
- | glacial and ice sheet melting, the
W o Mid-Atlantic is actually expected to
e .|| experience 0.5 1.5 meters (20 - 60
inches) or greater of sea level rise
by 2100. As climate change alters
the natural processes of the New
Jersey shore, Oceanport will likely
experience  increased  riverine
, e flooding, shoreline erosion, and
oo weo o ko wio o oo e who o meo wie | gregter tidal surges, resulting in
Figure 9: Sandy Hook’s Historic Sea Level Rise Trends increased property damages and the
Source: NOAA. 2010. Sea Level Rise Trends loss of critical wetland habitat.

Sandy Hook,NJ  3.90 +/-0.25 mmlyr

In order to obtain a better understanding of the vulnerabilities that presently threaten Oceanport,
the Coastal Community Vulnerability Assessment Protocol and the Getting to Resilience
questionnaire were piloted in the community. By working with municipal leaders, the project
team was able to assess the existing vulnerabilities within the community and identify how high
hazard areas may shift inland overtime due to sea level rise. The partners used this information
to validate the hazard planning that the community has already begun to implement and to
identify opportunities to incorporate mitigation and adaptation strategies into broader community
planning to ensure the community’s long-term resilience.

Vulnerability Assessment

The New Jersey Sea Grant Consortium piloted the NJOCM’s Coastal Community Vulnerability
Assessment Protocol in Oceanport as part of the demonstration project. The application of
CCVAP not only validated the risk and vulnerability protocol, it allowed the partners to identify
infrastructure, natural resources, and vulnerable populations that may be exposed to storm surge
inundation and sea level rise. The application of the protocol also informed the partners of the
local government’s data and technical needs regarding coastal hazards and sea level rise.

By applying CCVAP, the New Jersey Office of Coastal Management developed multiple
inundation scenarios, including mean higher high water, storm surge, and sea level rise models.
Newly available three-meter resolution, digital elevation models (DEMs)*® derived from LiDAR
technology enhanced the identification of inundation prone areas, helping to improve the
accuracy of storm surge maps and identify the inundation threat of sea level rise. Storm surge
was modeled using the National Hurricane Center’s Sea, Lake, and Overland Surges from

* NOAA. 2010. Sea Level Rise Trends. http://tidesandcurrents.noaa.gov/sltrends/
> National Geospatial-Intelligence Agency (NGA) and United States Geological Survey (USGS).
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Hurricanes (SLOSH)*® at mean higher high water to identify potential inundation at a high tide.
Because NOAA’s Vertical Datum Transformation Tool (VDatum)*’ does not presently extend to
the Shrewsbury River, the elevation of mean higher high water was determined by extrapolating
tide data from available gauges along the Shrewsbury and Navesink Rivers.” While mean
higher high water was modeled using the best available information, the tidal heights are likely
an underestimation of mean higher high water along the Shrewsbury River, resulting in an
underestimation of potential storm surge and sea level rise extents and depths. Lack of tidal data
also inhibited the ability to map the potential extent of spring tide inundation under present and
future scenarios. As tide data becomes available for the newly installed gauges along the
Shrewsbury River, it should be used to improve the accuracy of storm surge and sea level rise
models. The tide gauge data may also be used to predict the inundation of future flood events
under various rainfall and tidal scenarios, thus providing information that can be used to reduce
the threat to human life and property.

Figure 10: Elevation Data Improvements

e v i S

10 METER DIGITAL ELEVATION MODEL 3 METER DIGITAL ELEVATION MODEL

The mapping indicated that Oceanport is extremely susceptible to storm surge inundation, which
varies throughout the community depending upon topography and the direction and strength of
an approaching hurricane. A Category 1 storm has the potential to flood nearly 25 percent of the
parcels within the community, as well as major roads. Inundation from a Category 2 storm could
encompass approximately 44 percent of the community, exacerbating storm damage, impacting

“6 National Hurricane Center. SLOSH Model. http://www.nhc.noaa.gov/HAW2/english/surge/slosh.shtml
“"NOAA. 2010. Vertical Transformation Tool (VDatum). http://vdatum.noaa.gov

“ NOAA. (2010) Tides and Currents. Gauges 8531942, 8531753, and 8531833.
http://tidesandcurrents.noaa.gov/gmap3/index.shtml?type=VerifiedData&region=NewJersey
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additional residences, and flooding multiple municipal facilities. Residential properties along
tidal creeks and historically filled land areas are the most vulnerable to storm surge inundation.
The western portion of Monmouth Boulevard and the northern portion of Port au Peck Avenue,
which are located on historically filled lands, are inclined to serve as conduits for floodwaters to
encroach further inland.

Hurricanes with different directional paths, strength, and size will have different flood impacts
on the community. While lower grade storms have less strength, high winds will likely inhibit
the typical ebb of tidal waters, forcing a similar flood pattern as seen during a major nor’easter.
A Category 1 or 2 hurricane tracking up the Delaware Bay will have the greatest flooding effect
on the community when compared to a storm traveling towards Atlantic City or New York
Harbor. Some Category 2 storms and all Category 3 and 4 storms will overwash Monmouth
Beach and Seaside Beach, resulting in a much greater surge along the Shrewsbury River. A
Category 4 hurricane could flood over 80 percent of the parcels within the community, and storm
surges heights could reach nearly 20 feet in the lowest lying areas of the community. Unlike the
Category 1 and 2 storms, a Category 3 or 4 hurricane tracking into New York Harbor would be
expected to cause the greatest surge heights and flood extents in Oceanport.

Table 7 identifies the greatest storm surge heights for any hurricane approaching the community
at high tide.** While the storm surge maps were developed using the best available surge and
tidal information, the accuracy of the extent and flood depths is limited by the lack of tide
elevation data throughout the Shrewsbury River and its tidal creeks limits. Additionally, the
National Hurricane Center’s SLOSH models do not account for wave action, upland rainfall, or
tides that are unable to ebb due to slow moving storms; therefore, Table 7 and Map 17 are likely
an underestimation of the worst case flood scenarios in the community.

Table 7: Potential Water Depths (in feet)

CATEGORY HURRICANE
LOCATION ONE | TWO | THREE | FOUR
Monmouth Blvd & Myrtle Ave .07 3.8 14.5 19.6
Main St & Bridgewater Dr 12 4.4 12.3 17.5
Oceanport Ave at Bridge into Little Silver | 1.2 4.7 9.9 18.8
Horseneck Point Rd & Railroad - 4.2 10.8 16.9
Port au Peck & Comanche Dr - 0.7 7.9 17.9
Monmouth Blvd & Comanche Dr - 3.6 10.2 15.2
Maple Place & Shrewsbury Ave - - 0.8 114

49Surge depths modeled with the National Hurricane Center’s SLOSH, three-meter resolution LiDAR, and available
tidal gauge data. Accuracy is unknown because USGS and NGA have not released the metadata for the three-meter
resolution LiDAR.
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STORM INUNDATION

- Category One Hurricane Storm surge inundation was modeled using the
Maximum of the Maximum (MOM) Envelope of Water

- Category Two Hurricane defined by the National Hurricane Center. Inundation
is represented at Mean High Higher Water (MHHW)

|:| Category Three Hurricane  to indicate the extent of flooding during a high tide.

Inundation models were developed using a 3 meter N
[ | category Four Hurricane  resolution, LIDAR-derived DEM and NOAA's VDatum. Const Mamagmen
- Water Note: Each inundation scenario is additive Date: 2010 A
— to the previous scenario.
‘__I Municipal Boundary uzs'zoﬁﬂike
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Built Environment

Oceanport is mainly comprised of single-family residences, community facilities, Fort
Monmouth and minimal commercial development. Residential structures are the most
vulnerable to storm surge inundation, which is reflective in the community’s previous flood
losses. Properties along Oceanport Creek, Gooseneck Point, and north of Monmouth Boulevard
along Port au Peck Avenue are the most vulnerable to a Category 1 hurricane. Much of these
developed areas were placed on fill material, and today, they are prone to flooding during major
rainfall events and extreme high tides. Besides residential development, municipal facilities are
vulnerable to flood damage. The municipal building, police department, library, and public
works are all conglomerated at the intersection of Monmouth Boulevard and Myrtle Avenue.
Flooding would surround the facility under a Category 1 hurricane, and more severe storms
would result in high infrastructure costs, the potential loss of elevation certificates, and many
other financial losses to the community. Because this facility and all of the community’s first
responder units are susceptible to storm surge inundation, the community must use its only safe
public school, Wolfhill Elementary School, as an emergency responders’ evacuation center. The
community’s other evacuation shelter, Maple Place School, is vulnerable to storm surge. While
the Fort Monmouth Reuse & Redevelopment Plan identifies potential locations for municipal
offices and for a new school, the plan locates them in areas that are equally prone to storm surge
inundation. Existing and new facilities should be retrofitted or designed to withstand hurricane
wind and flood impacts; otherwise, public safety may be impaired and potential damage to
municipal facilities could result in unexpected expenses. Similarly, homeowners should be
informed of ways to flood-proof their homes. For the time being, Oceanport should seek an
agreement with a neighboring community to determine a safe evacuation shelter for its residents.

Table 8: Potential Storm Surge Inundation versus the Built Environment

CATEGORY HURRICANE
PROPERTY ONE TWO THREE FOUR
1. Municipal Building, Police Dept, Library, Public Works - Partial X X
2. Port au Peck Fire House - - X X
3. Oceanport Hook & Ladder Partial Partial Partial X
4, First Aid & Rescue Squad Partial X X X
5. Maple Place Elementary School Partial Partial X X
6. Wolfhill Elementary School - - - -
7. Calvary Baptist Church - - - -
8. Oceanport United Methodist Church - - - X
9. Community Center - - - X
10. Old Wharf House Partial X X X
11. The Jockey Club - - - Partial
12. Oceanport Gardens
13. Fort Monmouth Historic District
14. Fort Monmouth Partial Partial Most X
15. Oceanport Village Plaza - Partial X X
16. Oceanport Landing X X X X
17. Shrewsbury Sailing & Yacht Club
18. Monmouth Race Track - - - Partial
19. Monmouth Park Train Station - - - X
TOTAL PARCELS (2251) 628 984 1499 1863
PERCENT OF TOTAL PARCELS 27.8% 43.7% 66.7% 82.8%
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Map 18: Built Environment Inundation Vulnerability, Oceanport
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Natural Environment

Oceanport is nearly surrounded by tidal waters, and the community contains many parks and
recreation areas. Wetlands located along Oceanport Creek and in the wooded area behind the
municipal building make up the majority of the established natural habitat within the community.
Many low-lying areas in the community that are most vulnerable to frequent flooding and storm
surge are located on fill material. While these areas may have once supported wetland buffers,
they are nearly void of vegetated storm buffers. Blackberry Park and the Wildlife Preserve
support wetland buffers. Horseneck Preserve, east of Fort Monmouth, has been acquired for
conservation through New Jersey’s Blue Acres Program. This property will continue to
experience flooding and increased rates of erosion. Significant storms and accelerated rates of
sea level rise threaten to disrupt, alter, or destroy the natural habitats that remain in the
community. Map 19 represents the potential extent of storm surge in relationship to ecosystems
in and around Oceanport. Interestingly, Monmouth Park Racetrack, Wolfhill Recreation Area,
and Main Street Park are the least vulnerable areas within the community.

3 A : Ao A T A | ; : Category One Hurricane

- wle v o
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NATURAL ENVIRONMENT VULNERABILITY [E] category Three Hurricane
: |:| Category Four Hurricane
B Agriculture Conservation Points of Interest
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Barrenland | | Oceanport 2. Horseneck Land Preserve 8 Monmouth Race Track
3. Sommers Park 9. Wolfhill Park & Farm
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GIS Sources: NJDEP, 2007 Land Use/Landcover & Green Acres [ S—
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Social Vulnerability

As of the 2000 Census, approximately 5,800 people resided in Oceanport. Residents are well-
educated and owner-occupancy exceeds 85 percent of the housing stock, indicating an
economically stable community. While age distributions reflect national averages, the
percentage of non-English speaking households, disabled, and poor are lower than national
averages. In all, Oceanport has relatively low social vulnerability when compared to the rest of
Monmouth County and the State of New Jersey. Despite this, local government officials and
emergency managers may be interested in utilizing a Social Vulnerability Index (SoVI) to
identify where to focus preparedness, evacuation, and recovery assistance.

Through the pilot of the SoVI, the New Jersey Office of Coastal Management identified that the
most surge prone areas were void of socio-economically vulnerable populations with the
exception of an area to the East of the Community Center and another area surrounding
Oceanport Gardens and The Jockey Club. While the general lack of social vulnerability is a
positive reflection upon the community’s resilience, the application of the methodology revealed
that Census data for this size community may limit the ability to adequately determine the
location of the most vulnerable populations. The New Jersey Register Ready Program or a local
special needs registry may be more effective to identify where to focus preparedness, evacuation,
or recovery assistance.

Map 20: Social Vulnerability and Potential Inundation Exposure, Oceanport
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Coastal Vulnerability Index

Inundation mapping can inform planners, emergency managers, and environmental leaders of the
potential exposure of built and natural resources and socio-economically vulnerable populations,
while a coastal vulnerability index (CVI) can inform local government of land areas that are
most prone to the impacts of coastal hazards. The CVI is a composite, environmental constraint
model that incorporates six overarching inputs, including geomorphology, low slopes, flood
prone areas, storm surge scenarios, and poorly drained and erosion prone soils. While these
factors contribute to the vulnerability of coastal lands, other geospatial factors can be
incorporated into a coastal vulnerability index. By combining the available data sets, the CVI
revealed that the most hazard prone areas in and around Oceanport include the low-lying
portions of the community that have had repetitive flooding and drainage problems. The CVI is
ranked in relationship to the hazards in northern Monmouth County where high resolution
elevation data was available.
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Map 21: Coastal Vulnerability Index, Oceanport
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Sea Level Rise Vulnerability

Over the next century and beyond, sea level rise will threaten natural resources and properties of
the Borough of Oceanport. Historically, Sandy Hook and surrounding areas have experienced
approximately 4 mm/year of sea level rise since the early 1900s. While 4 mm/year appears to be
insignificant, if this trend were extrapolated into the future, Oceanport could expect a minimum
vertical inundation of 0.4 meters (16 inches) of sea level rise by 2100. Unfortunately, sea level
rise in the Mid-Atlantic is anticipated to exceed this historic trend, increasing 0.5 — 1.5 meters
(20 — 60 inches) or greater by 2100 due to glacial and ice sheet melting. Without the
consideration of future spring tides, 0.5 meters of sea level rise could inundate portions of
approximately 370 parcels in Oceanport. A mid-range scenario could flood nearly a quarter of
the community’s parcels, while a 1.5 meter sea level rise scenario would be reflective of the
inundation of a Category 2 hurricane.

Map 22 reveals the likely extent of sea level rise inundation in Oceanport over the next century.
Riverine and low-lying residential development will experience the impacts of sea level rise first.
Gooseneck Point will be entirely lost to sea level rise, and Gooseneck Bridge into Little Silver
will be threatened by rising waters. Additionally, the southern portion of Fort Monmouth along
Oceanport Creek will likely be permanently inundated. Luckily, the redevelopment of Fort
Monmouth provides Oceanport with an opportunity to develop in consideration of the coastal
hazards that threaten the resilience of the community. Understanding how the coastal landscape
may change due to sea level rise can inform future development and hazard mitigation decisions.
By incorporating sea level rise into the storm surge scenarios of the coastal vulnerability index,
Map 23 indicates how high hazard areas will increase in size and shift inland over time.

Table 9: Built Environment and Sea Level Rise Inundation

SEA LEVEL RISE (METERS)

PROPERTY 0.5 1.0 15
1. Municipal Building, Police Dept, Library, Public Works - Partial X
2. Port au Peck Fire House - - Partial
3. Oceanport Hook & Ladder Partial Partial Partial
4. First Aid & Rescue Squad Partial Partial Partial
5. Maple Place Elementary School Partial Partial Partial
6. Wolfhill Elementary School - - -

7. Calvary Baptist Church - - -

8. Oceanport United Methodist Church - - -

9. Community Center - - -
10. Old Wharf House Partial Partial Partial
11. The Jockey Club - - -
12. Oceanport Gardens Partial Partial Partial
13. Fort Monmouth Historic District Partial Partial Partial
14. Fort Monmouth Partial Partial Partial
15. Oceanport Village Plaza - - -
16. Oceanport Landing Partial Partial X
17. Shrewsbury Sailing & Yacht Club Partial Partial X

18. Monmouth Race Track - -
19. Monmouth Park Train Station - - -
TOTAL PARCELS (2251) 368 592 935
PERCENT OF TOTAL PARCELS 16.3% 26.3% 41.5%
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Map 22: Potential Sea Level Rise Inundation, Oceanport
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Map 23: Coastal Vulnerability Change Due to Sea Level Rise, Oceanport
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Getting to Resilience

The Borough of Oceanport is governed by a mayor-council form of government, which is
supported by a number of departments and commissions. Representatives from the
environmental commission, emergency management, Monmouth County Planning, and
Monmouth County Office of Emergency Management provided their knowledge of existing
planning documents and local initiatives to complete the Getting to Resilience questionnaire.
Through the completion of the questionnaire, the participants identified actions the community
has taken to address their vulnerability to coastal hazards and discussed future opportunities to
continue to improve their resilience to episodic storm events and gradual changes in the coastal
environment. The following are some of the highlights from the five-part questionnaire:

Risk and Vulnerability Assessments

e Monmouth County’s All Hazard Mitigation Plan identifies the threat of potential hazards
and critical facilities at-risk.

e Monmouth County’s All Hazard Mitigation Plan includes a cumulative risk map of each
community in the county although it does not include storm surge maps by municipality.

e The Shrewsbury Early Flood Warning System was recently installed and will be used by
researchers at Monmouth University and Stevens Institute of Technology to predict
flooding.

e Erosion and sea level rise are anticipated to be identified as hazards in the update to the
Monmouth County All Hazard Mitigation Plan.

Public Engagement
e The All Hazard Mitigation Plan and the Fort Monmouth Reuse & Redevelopment Plan
provided residents with the opportunity to participate in the planning process.
e Emergency managers have attempted to reduce flood impacts by informing residents of
water depths along flooded roads.
e The municipal website and newsletters serve as the hazard/flood outreach for residents.
e The website contains information on the Community Rating System and flood insurance.

Planning Integration

e The Fort Monmouth Reuse & Redevelopment Plan considers the 100-year floodplain and
environmental features in its environmental analysis. While the eastern portion of the
redevelopment is considered to be the least economically viable, the plan supports a
neighborhood center, housing retail, residential development, and other adaptive reuse of
existing buildings. Unfortunately, the redevelopment plan does not consider the extent of
potential storm surge.

e The Fort Monmouth Reuse & Redevelopment Plan suggests that Oceanport’s municipal
building and a FEMA Headquarter Office relocate to the redevelopment site. The
suggested reuse sites are located in a flood hazard area.

e The municipality has a stormwater management plan that identifies low-impact
development alternatives.

e The community has a flood damage prevention ordinance.
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Disaster Preparedness and Recovery

e Oceanport is recognized by the National Weather Service as Storm Ready.

e Oceanport utilizes NJ’s Register Ready Program to identify the location of vulnerable
populations in the event of a hazard.

e The newly installed early flood warning system is expected to inform residents of a
potential flood.

e Emergency managers are aware that all municipal buildings are located in highly
vulnerable flood areas.

e Emergency managers are aware that Maple Place School, an evacuation shelter, is
susceptible to storm surge inundation; therefore, Wolfhill Elementary School would
likely be used for a shelter for emergency responders.

e The municipality hosts a substantial amount of flood protection and storm safety
information and links on its website.

e Residents may benefit from education workshops on flood protection options for non-
elevated structures or structures that were built prior to the National Flood Insurance
Program.

Hazard Mitigation and Implementation

e The community has utilized New Jersey Blue Acres funds for the Horse Neck Preserve.

e The community participates in the National Flood Insurance Program’s Community
Rating System, helping to provide insurance rate reductions.

e The municipality has submitted grant applications to relocate public buildings outside of
flood prone areas, although unsuccessfully.

e The community has utilized Pre-Disaster Mitigation Grant funds.

e Community Development Block Grants have been utilized to improve drainage at flood
prone intersections.

Oceanport Findings & Recommendations

The Borough of Oceanport is located along the Shrewsbury River, a tidal system flowing from
Sandy Hook and Raritan Bays in the northeastern portion of Monmouth County. Because
Oceanport is located at the terminus point of the Shrewsbury River, high tides typically
contribute to flooding. Many roads in the community experience flooding during significant
rainfall events and nor'easters, including, but not limited to, Monmouth Boulevard, Port au Peck
Avenue, Comanche Drive, and Pocano Avenue. Such flooding not only poses a threat to drivers
and personal vehicles, it can hinder response times for emergency vehicles. In order to improve
their knowledge of flood vulnerability in the community, tide gauges were recently installed at
Gooseneck and Oceanport bridges.

The same hydrologic dynamics that make the low-lying portions of Oceanport susceptible to
riverine flooding contribute to storm surge and sea level rise inundation. Inundation and
vulnerability mapping confirmed that Oceanport is located in one of the most vulnerable portions
of Monmouth County. Much of Oceanport's development is located in surge prone areas, while
extensive recreational and open spaces are located in the least vulnerable portions of the
community. Gooseneck Point and the northeastern portion of the community are extremely
vulnerable to storm surge inundation. Unfortunately, most of the community's public facilities,
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including the municipal complex and Maple Place Elementary School, lie within flood prone
areas. The flood vulnerability of the police department, volunteer firehouses, first aid & rescue
facility, and the primary municipal storm shelter threatens public safety. Because Maple Place
Elementary School is vulnerable to storm surges, Wolfhill Elementary School has been identified
as an evacuation shelter for emergency responders and their families. Oceanport should consider
establishing a relationship with neighboring communities to identify shared evacuation shelters
for its remaining residents. While the community has begun to address the threat to public safety
posed by the flooding of its critical facilities, it has yet to relocate these facilities outside of flood
prone areas.

As new development and redevelopment occurs within the community, the Borough should
proactively address the threat of flood hazards and environmental constraints through land use
planning and building design. Doing so will not only protect public investments, it will ensure
that the community is capable of bouncing back quickly in the event of a major storm or disaster.
Incorporating stormwater management, open space acquisition, hazard mapping, and hazard
mitigation into land use planning is necessary to ensure the Borough's resilience. Regular
coordination and collaboration amongst the municipal planning board, emergency managers,
engineer and county planners and emergency managers could result in creative ways to build
resilience through the various sectors and decision-making within the community. The
redevelopment of Fort Monmouth serves as an opportunity to develop in concert with nature,
protecting natural resources in addition to private and public investments. Unfortunately, the
Fort Monmouth Redevelopment and Reuse Plan proposes the location of new development and
the municipal offices to a high hazard area that is prone to flooding and susceptible to storm
surge. To influence hazard resilience, the community needs to designate a local champion that is
responsible for interagency collaboration and coordination of the Monmouth County All-Hazard
Mitigation Plan, the Fort Monmouth Redevelopment and Reuse Plan, and municipal planning
and investment.

In addition to planning, emergency preparedness, education, and mitigation are also critical to
ensuring the resilience of a community. Oceanport has taken multiple strides to not only inform
residents of its flood vulnerabilities, it has also taken many preparatory actions to reduce the
vulnerabilities of its residents and its properties. In recent years, Oceanport has been identified
as a Storm Ready community by the National Weather Service. The community has also been
granted insurance rate reductions through its participation in the National Flood Insurance
Program's Community Rating System. The municipal website serves as a resource for
homeowners to learn about these programs, storm preparedness, and evacuation processes.
Because the majority of the community is comprised of owner-occupied, residential
development, Oceanport should focus on providing additional education, resources, and
workshops on storm preparedness and mitigation options. Residents may need information on
effective storm shudders, flood vents, and the elevation of electric boxes, air conditioning units,
and hot water heaters. By providing the public with information on appropriate mitigation
options, municipal leaders will be able to further the resilience of the community.

As climate change threatens the coast, higher sea levels will likely result in more frequent
flooding, changes in and loss of critical habitat, and increased flood damages. While the
community may be able to rapidly recover from flood events, flood threats and expedient
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recovery will become more of a challenge over the course of time. Over the next century, sea
levels in and around Oceanport are expected to rise approximately 0.5 — 1.5 meters (20 - 60
inches). Local decision-makers should be aware of the challenges this will pose on the
community. Adapting land use management, coordinating local and inter-jurisdictional decision-
making, continuing public education and outreach, and obtaining a better understanding of flood
patterns in the Shrewsbury River will build the Borough's capacity to become disaster resilient.
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Outreach Findings and Recommendations

New Jersey’s coastline is comprised of varying shoreline types, natural resources, demographics,
and levels of development; as a result, its communities have varying degrees of vulnerability to
coastal storms and sea level rise. Because of these factors, blanket assumptions cannot be made
as to how natural hazards may impact the differing regions of New Jersey’s coastal zone. In
order to identify the differences, the New Jersey Sea Grant Consortium and its partners examined
vulnerability and resilience indicators in three coastal communities, including the boroughs of
Cape May Point, Little Silver, and Oceanport. By piloting the New Jersey’s Office of Coastal
Management’s Coastal Community Vulnerability Assessment Protocol and the Getting to
Resilience questionnaire, the New Jersey Sea Grant Consortium and its partners were able to
discover the coastal hazard vulnerability and challenges of small coastal communities in various
regions of the state. The mapping process revealed the environmental constraints within the
participating boroughs and identified the physical vulnerabilities of each community. In
addition, community outreach opened a dialogue among key players in the communities, helping
them to voice their concerns about the existing threats to development and public safety. While
each of the communities has varying educational and technical needs to address coastal hazards,
some universal needs were identified through the mapping process and questionnaire facilitation.

Coastal Community Vulnerability Assessment Protocol

Coastal communities may not be fully aware of all of the potential impacts of coastal hazards and
accelerated sea level rise on their vulnerable populations, infrastructure, and natural resources.
While a detailed risk and vulnerability analysis can often qualify communities for mitigation
funding, it is often overlooked that this analysis can also help them guide the location of future
development. Presently, all three communities rely upon their county all-hazard mitigation plans
and coastal research to help inform them of the threats and vulnerabilities of their communities.
While these resources are extremely helpful, they do not always address structural, natural,
cultural, and demographic vulnerabilities, limiting the community’s awareness. Unfortunately,
small communities typically do not have the staff to develop a thorough coastal hazard
vulnerability mapping and assessment. The application of the Coastal Community Vulnerability
Assessment Protocol helped identify vulnerabilities in the three pilot communities with the
anticipation that they will incorporate its findings into future decision-making.

Storm surge and sea level rise maps identified the varying degrees of inundation vulnerability in
each of the pilot communities. Cape May Point’s location at the convergence of the Delaware
Bay and the Atlantic Ocean make it highly susceptible to all types of coastal hazards. While the
community is not presently threatened by shallow coastal flooding, sea level rise will likely
cause regular flooding. Unlike Cape May Point, Little Silver and Oceanport are affected by
shallow coastal flooding multiple times during the year. The frequency and intensity of flooding
will increase as climate change threatens this coastal riverine system. In all three communities,
storm surge maps revealed that flood insurance is only required in areas subjected to Category 1
and potentially Category 2 hurricanes. Considering that many homes in these communities are
historic in nature or no longer carry mortgages, many homes may be uninsured or underinsured
for flooding. As sea levels rise, storm surges will be able to inundate further inland, affecting
additional properties that are currently outside of the designated flood zones. It is important for

New Jersey Coastal Community Resilience Demonstration Project _



community leaders and property owners to be aware that the National Flood Insurance Program
does not require insurance in all flood prone areas of a community. They should also be aware
that sea level rise is not considered in the development of the flood insurance rate maps. As the
coastal environment is constantly in flux and properties change ownership, communities should
initiate or continue flood, storm, and sea level rise education and outreach.

Utilizing the best available data and geospatial mapping methodologies, the Coastal Community
Vulnerability Assessment Protocol helped to characterize the general vulnerabilities in each of
the three pilot communities. Despite the fact that the maps are static in nature and do not
account for episodic flooding from upland rainfall and waves, or projected erosion rates, the
storm surge, sea level rise, and coastal vulnerability indexes were very informative for the
identification of development constraints and flood risks in the three pilot communities. As
more accurate tide, subsidence, storm surge, erosion, and elevation data becomes available; it
can be incorporated into these models. Since the mapping provides the pilot communities with
visualizations of their inundation vulnerability, they should consider incorporating the mapping
and findings from this report into their planning decisions and all-hazard mitigation plan updates.
They should also consider sharing the storm surge and sea level rise maps with their constituents.

Another finding from the application of CCVAP was that a Census-based social vulnerability
assessment is not applicable in small municipalities due to the limited number of Census blocks
or Census block groups, which inhibits the ability to spatially identify the location of the most
vulnerable populations in relationship to hazardous threats. At this scale, municipal leaders and
emergency managers should consider using a local registry to capture the location of special
needs populations or utilize the existing New Jersey Register Ready Program to identify the
individuals who may need preparedness, evacuation, or recovery assistance. In addition, Census
data should not be used to identify the location of future vulnerable populations. It is suggested
that local governments use storm surge and sea level rise models to identify hazard prone areas
where the future development of affordable and low income housing, municipal facilities,
schools, and homeless shelters should be avoided. By doing so, communities can proactively
limit their susceptibility to coastal hazards.

Getting to Resilience

The facilitation of the Getting to Resilience questionnaire should involve a broad range of
municipal officials and community leaders to be most effective. Through the piloting of the
questionnaire, the coordination of local stakeholders involved in building community resilience
proved to be difficult. Despite the fact that many community leaders were unable to participate
in the completion of the questionnaire due to political and/or time constraints, the discussion
among the local representatives proved to be productive and gave participants the opportunity to
voice their concerns and ideas. The dialogue spurred in each of the communities disclosed the
differing job responsibilities of local planners, emergency managers, and environmental
commissions. Not only did the process reveal that the various sectors address hazards in
different ways, they all use terminology which is specific to their job. Finding common ground
and terminology will improve communication and coordination among local government leaders.
Future applications of the questionnaire should be expanded to include invitations to local clerks,
engineers, building officials, planning board members, town administrators, and council
members. Facilitators should also consider completing the questionnaire over a series of
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meetings or develop workshops based off of the sections to ensure that community participants
can learn about the importance of the various actions identified in each section of the
questionnaire. The Getting to Resilience questionnaire exercise can also be repeated as local
plans are updated and modified to gauge how well coastal hazard/vulnerability issues are being
incorporated in and amongst the various local plans.

Through the facilitation of the Getting to Resilience questionnaire multiple cross-cutting
educational and training needs of New Jersey coastal communities were identified. The
following represent some of those needs:

e Additional Community Rating System training for local floodplain managers, emergency
managers, planners, engineers, and other local decision-makers

e Flood and sea level rise education programs for municipal leaders, residents, and business
owners

e Partnerships between neighboring communities and county government to identify
additional storm and pet shelters or shared facilitates for neighboring communities

e Storm preparedness and evacuation education, resources, and/or workshops with
municipal leaders, residents, and business owners

e Local coordination between county and municipal planners, emergency managers, and
consultants in regards to coastal hazards and land use planning

e Mitigation education, resources, and/or workshops for residential property owners on
mitigation options for pre-NFIP homes, especially historic homes

e Mitigation funding and grant writing education or workshops for coastal communities

e Training of best management practices in coastal construction for building inspectors,
developers, and engineers

Through these community-based climate adaptation demonstration projects, the New Jersey Sea
Grant Consortium and its coastal research partners provided three communities and over thirty
citizens with information and tools to address local hazard resiliency and reduce vulnerabilities
to coastal inundation. The New Jersey Coastal Community Resilience Demonstration Project
provided insight on the positive actions that local governments are already taking to adapt to
coastal hazards, as well as identify opportunities to strengthen their resilience through local
decision-making. The findings from this project also helped to identify the technical training and
education needs of coastal communities, and inform the New Jersey Office of Coastal
Management of the effectiveness and potential modifications to its vulnerability and resilience
evaluation tools. By contributing solutions to coastal issues at the community level and
encouraging growth balanced with environmental stewardship, NJSGC will help to empower
communities to make sound science-based decisions for planning a sustainable future.

New Jersey Coastal Community Resilience Demonstration Project _



Works Cited

American Factfinder, Census 2000. Oceanport Borough, New Jersey Fact Sheet.
.......... Little Silver Borough, New Jersey Fact Sheet.
......... Cape May Point Borough, New Jersey Fact Sheet.

Borough of Little Silver. Emergency Operations Plan, Basic Plan. undated (received
2010).

Borough of Little Silver Ordinances. (2010). Chapter 22: Flood Damage Prevention
Ordinance.
http://www_littlesilver.org/ls/Administration/Borough%?200rdinances/Chapter%2022%?20
Flood%20Damage%20Prevention.pdf

.ev......(2001). Chapter 19: Wetland Ordinance.
http://www_littlesilver.org/ls/Administration/Borough%?200rdinances/Chapter%2019%?20
Coastal%20Wetlands.pdf

Borough of Oceanport. (2009). Stormwater Management Plan. (revised).
Borough of Oceanport Police Department. FEMA NFIP data report.

Cape May County Planning Board. (2002). Cape May County Comprehensive Plan.
Updated February 15, 2005.
http://www.capemaycountygov.net/FCpdf/COMPLAN2002.pdf

Cape May County Board of Chosen Freeholders. (2010). 2010 Disaster Preparedness
Conference.

Cape May Point Planning Board. (2007). Borough of Cape May Point Master Plan:
March 2007. Updated August 2008. http://www.cmpnj.com/masterplan.pdf

Cutter, S.L.; Mitchell, J.T.; and M.S. Scott. (1997). Handbook for Conducting a GIS-
Based Hazards Assessment at the County Level. Hazards Research Lab, Department of
Geography, University of South Carolina.

......... (2000). “Revealing the Vulnerability of People and Places: A Case Study of
Georgetown County, SC.” Annals of the Association of American Geographers, 90(4).
713-737

Fort Monmouth Economic Revitalization Planning Authority. (2008). Fort Monmouth
Reuse and Redevelopment Plan. http://www.state.nj.us/fmerpa/library/memoranda.html

New Jersey Coastal Community Resilience Demonstration Project _



Gornitz, V. M., Daniels, R. C., White, T. W., and Birdwell, K. R. (1994). “The
Development of a Coastal Risk Assessment Database: Vulnerability to Sea-level Rise in
the U.S. Southeast.” Journal of Coastal Research, Special Issue No. 12, p. 327-338.

Hazards & Vulnerability Research Institute. (2008). The SoVI Recipe. Department of
Geography, University of South Carolina.
http://webra.cas.sc.edu/hvri/docs/SoVIRecipe.pdf .

IHS Global Insight, NJ Tourism: Holding Its Own During Difficult Times (2009).
http://www.visitnj.org/sites/visitnj.org/files/tourism-ecom-impact-2008.pdf

Lennon et al. (1996). Living with the South Carolina Coast. Program for the Study of
Developed Shorelines (PSDS). Duke University Press. P. 58

Monmouth County Planning Board. (2009). Monmouth County at a Glance.
http://co.monmouth.nj.us/documents/24%5C2009%20At%20A%20Glance%20Report.pdf

Monmouth County. (2009). Multi-Jurisdictional Hazard Mitigation Plan, Monmouth County, NJ.
Section 3a.

National Geospatial-Intelligence Agency (NGA) and United States Geological Survey
(USGS). Northeastern New Jersey Digital Elevation Model (DEM). Metadata
Unavailable.

NOAA. (2010). Sea Level Rise Trends. http://tidesandcurrents.noaa.gov/sltrends/

......... Tides and Currents. Gauges 8531942, 8531753, and 8531833.
http://tidesandcurrents.noaa.gov/gmap3/index.shtml?type=VerifiedData&region=NewJersey

NOAA, National Hurricane Center. SLOSH Model.
http://www.nhc.noaa.gov/HAW?2/english/surge/slosh.shtml

NOAA, Coastal Services Center. (1999). Community Vulnerability Assessment Tool: New
Hanover County, North Carolina. NOAA/CSC/99044-CD. CD-ROM

NOAA, National Geodetic Survey. (2010). Vertical Transformation Tool (VDatum).
http://vdatum.noaa.gov

New Jersey Department of Agriculture. (2005). New Jersey Fishing and Aquaculture:
Harvesting the Garden State’s Waters. http://www.state.nj.us/seafood/seafoodreport.pdf

New Jersey Department of Environmental Protection (NJDEP), Office of Information
Resources Management (OIRM), Bureau of Geographic Information Systems (BGIS).
(2010). NJDEP 2007 Land Use/Land Cover Update, Version 20100712 (NJ-GeoWeb
Layer)

New Jersey Coastal Community Resilience Demonstration Project _



New York State Sea Level Rise Task Force Report to the Legislature, Draft for Public Comment
(November 2010). http://www.dec.ny.gov/docs/administration_pdf/sirtdrpt.pdf

New Jersey Department of Environmental Protection (NJDEP), Green Acres. (1995).
NJDEP State Owned, Protected Open Space and Recreation Areas in New Jersey
(Version 200812)

The Parliament of the Commonwealth of Australia, Managing our Coastal Zone in a Changing
Climate (October 2009).
http://www.aph.gov.au/house/committee/ccwea/coastalzone/report/Final%20Report.pdf

Partnership for the Delaware Estuary. 2010. Climate Change and the Delaware Estuary:
Three Case Studies in Vulnerability Assessment and Adaptation Planning.
http://www.delawareestuary.org/pdf/Climate/Climate%20Change%20and%20the%20Del
aware%20Estuary%20&%20Appendicies_PDE-10-01.pdf

Thieler, E.R and E.S Hammar-Klose (1999) National Assessment of Coastal
Vulnerability to Future Sea Level Rise: Preliminary Results for the US Atlantic Coast.
U.S. Geological Survey, Open File Report 99-593.

U.S. Geological Survey and the New Jersey Department of Environmental Protection.
(2007). Digital Elevation Model (DEM), South New Jersey (Cape May, Cumberland and
Salem Counties).

New Jersey Coastal Community Resilience Demonstration Project _



