Development of Climate Change
Adaptation Elements for Municipal Land
Use Plans: Building Resiliency in Ventnor
City, New Jersey

Photo: Ventnor Beach. Stacy Krause, September 2014

Stacy A. Krause, PP/AICP
Environmental Analysis and Communications Group
Edward J. Bloustein School of Planning and Public Policy
Rutgers, the State University of New Jersey

Page |2

Table of Contents
I.
II.

Acknowledgements

Pages
3

Project Overview

3-4

III.

Introduction to Climate Adaptation Planning

5-6

IV.

Municipal Overview

6-9

V.

Coastal Vulnerability

9-15

VI.

VII.

VIII.
IX.

X.

a. Projected Future Sea Level Rise

9-10

b. Projected Storm Surge Inundation

10-12

c. Hurricane Sandy Impacts

12-15

Planning for Climate Change: Federal and State Programs & Regulations

16-20

a. NJDEP’s Coastal Vulnerability Index

16

b. FEMA Flood Zones and the NFIP

17-21

Local Land Use Tools for Climate Adaptation

21-48

a. Development Pattern

21-25

b. Critical Infrastructure

25-27

c. Historic Properties

27-30

d. Impervious Surface

31-33

e. Green Infrastructure

32-37

f.

37-40

Open Space, Wetlands, and Specie Habitat

g. Living Shorelines

40-43

h. Master Planning and Zoning and Development Ordinances

44-47

Monitoring and Reevaluation
Summary Table of Climate Adaptation Actions

List of Figures and Maps

47
47-54

54-56

Page |3

I.

Acknowledgements

Thank you to the following individuals whom each played an important role in this project:
Mike Bagnell, Ventnor City Mayor
Municipal staff and planning board members
Jim Rutalla, Rutalla Associates, Municipal Planning Consultant
Jenna Gatto, Resilient Community Specialist, Jacques Cousteau Coastal Education Center

II.

Project Background

This project was funded by the New Jersey Sea Grant Consortium as part of their 2014-16
Omnibus Research.
The goal of the project was to create recommendations for the incorporation of climate change
data, mapping, language, and actions into Ventnor City’s local land use planning documents and
programs.
The first project meeting occurred in September of 2014, where municipal officials listed their
initial wants and needs and included the following:
•
Relocation of the ball park out of the flood area
•
Creation of an eco-preserve/public park in Ventnor West to aid in storm protection as
well as offer an outdoor space for residents to enjoy the waterfront
•
Green Infrastructure/enhanced storm water management techniques, such as permeable
pavement, throughout the town to aid in flood mitigation. This could be done through the
Ventnor Green Team.
•
Improve CRS score (currently 7)
•
Collect info on BFE requirements of surrounding towns
•
Recommendations on an update to the Zoning map to direct density and critical
infrastructure out of repetitively flooded areas
After the initial meeting, data layers were collected from various state and federal agencies and
mapping done to illustrate Ventnor City’s vulnerability to future projected sea level rise and
storm surge inundations. Along with future risk, current risk was mapped using impacts from
Hurricane Sandy and historic NFIP payouts dating back to the 19970’s.
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The next project meeting took place on January 5, 2015 to get comments from municipal
officials on data collected and maps produced.
Rutgers staff attended a FEMA workshop in the municipality on February 5, 2015 where
members of FEMA assisted Ventnor City homeowners with PFIRM mapping and flood
insurance issues.
Next, Rutgers staff presented the project scope, draft mapping, and initial recommendations at a
public workshop on June 9th. The area residents that attended were interested and supportive of
the project, and a member of neighboring Margate’s Green Team was present and interested in
this project being done for Margate.
Lastly, Rutgers staff presented a slightly updated report to the City planning board on August
12th.
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III.

Introduction to Climate Adaptation Planning

According to Rutgers University’s 2013 State of the Climate Report, by 2050 New Jersey’s
communities are projected to experience sea level rise in the range of 13 to 28 inches, with a best
estimate of 18 inches. By 2100 the range is 30 to 71 inches with a best estimate of 42 inches.1
This report uses the conservative
estimate of 12 inches of sea level
rise for 2050 and 24 inches for
2100 with the spatial data provided
by the National Oceanic and
Atmospheric Administration
(NOAA). It should be noted that
these numbers are expected to be
updated by Rutgers University in
the near future.
As part of its Climate Ready
Estuaries Program, the USEPA suggests that coastal communities assess their vulnerabilities to
climate change, and then develop and implement adaptation strategies. 2
According to the US EPA, “adaptation” refers to efforts by society or ecosystems to prepare for
or adjust to future climate change.” The graphic below is based loosely on the chapters of
NOAA’s “Adapting to Climate Change: A Planning Guide for Coastal State Managers” and was
used to form the chapters of this report. For the purposes of this effort, the following tasks were
performed:








1
2

Mapping of future projected impacts
Assessment of vulnerabilities
Identification of adaptation strategies
Identification of which local land use-based plan could be used as the implementation
vehicle
Listing of co-benefits to the adaptation action in the form of possible CRS credits
Listing of possible funding mechanisms
Identification of opportunities for monitoring and updating of the climate adaptation
planning policies and strategies, including the science used to inform them.

State of the Climate: New Jersey, Rutgers Climate Institute. 2013
http://www2.epa.gov/cre
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Figure 1: Climate Adaptation Planning Framework
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IV.

Vulnerabilities

Adaptation
Strategies

Municipal Overview

Ventnor City is a coastal community in Atlantic County New Jersey. According to the 2010 US
Census, the city’s population was 10,650. In 2010, the number of household in the city was
4,592 with 2,645 families residing in the City. The largest age demographic in the city is
individuals age 45 to 64, who make up 31% of the population. The Census Bureau's 2006-2010
American Community Survey showed the median household income to be $52,465, just slightly
lower than New Jersey’s at $54,699.
Ventnor City’s total area is 3.2 sq. mi, 1.9 sq. mi land and the remaining 1.5 sq. mi water.
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Map 1: Ventnor, NJ, Regional Context
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Map 2: Ventnor City, NJ

Ventnor City is the densest municipality in Atlantic County, with 5,457 people /sq. mi. The
South Jersey Transportation Planning Organization estimates the 2010 seasonal population
change in the municipality resulted in the off-season total household population of 10,643,
swelling to 27,824 summer weekend households.
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Figure 2:

V.

Coastal Vulnerability

a. Projected Future Sea Level Rise
According to the USEPA, climate change will impact coastal areas via sea level rise, changes in
the frequency and intensity of storms, increases in precipitation, and warmer ocean temperatures.
This report focuses on projected future sea level rise and storm surge inundation.
As stated in the introduction, by 2050 New Jersey’s communities are projected to experience sea
level rise in the range of 13 to 28 inches, with a best estimate of 18 inches. By 2100, the range is
30 to 71 inches with a best estimate of 42 inches. This report uses the conservative estimate of
12 inches of sea level rise for 2050 and 36 inches for 2100 with the spatial data provided by
NOAA.
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The map below shows the current wetland areas likely to be inundated with a one foot rise of sea
level, and then further in-land inundation with a projection of three feet.
Map 3: Sea Level Rise

b. Projected Storm Surge Inundation
Another way climate change will impact coastal communities is with an increase in frequency
and intensity of storms.
Like all of the state’s coastal communities, Ventnor City is vulnerable to inundation from storm
surge.
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Map 4: Storm Surge Inundation, Region

Categories 1 and 2 storm surge were mapped using the Sea, Lake, and Overland Surge from
Hurricanes (SLOSH) data developed by the National Weather Service/NOAA to estimate storm
surge heights resulting from historical, hypothetical, or predicted hurricanes, taking into account
the atmospheric pressure, size, forward speed, and track data of storms. According to the
National Weather Service, category 1 storm characteristics include:
Sustained winds of 74-95 mph
Well-constructed frame homes could have damage to roof, shingles, vinyl siding and gutters.
Large branches of trees will snap and shallow rooted trees may be toppled.
Extensive damage to power lines and poles likely will result in power outages that could last a
few to several days.
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Map 5: Storm Surge Inundation

The projected storm surge inundations for categories 1 and 2 storms are shown above. A
category 1 storm is likely to inundate much of the municipality, aside from the higher elevations
along Atlantic Avenue. With a category 2 storm, it is likely that the entire municipality would be
inundated. Because of its entire inundation at category 2, this report will focus on vulnerabilities
and adaptation strategies for category 1 storms.

c. Hurricane Sandy Impacts
Figure3: Hurricane Sandy track
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On October 29, 2012, Hurricane Sandy made landfall as a post-tropical cyclone near Brigantine,
NJ (approximately nine miles from Ventnor City) with 70-kt max sustained winds. Due to
Sandy’s tremendous size, the coasts of New York and New Jersey saw catastrophic storm surge.3

3

Tropical Cyclone Report: Hurricane Sandy. The National Weather Center, February 2013.
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Map 6: Hurricane Sandy Surge

Modeling done by the United States Geological Survey (USGS) shows that surge from Hurricane
Sandy likely impacted most of the municipality, aside from some of the areas protected by dunes
and the higher elevations along Atlantic Avenue.
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Map 7: Hurricane Sandy Substantially Damaged Properties

Per a confidentiality agreement between Rutgers University and FEMA, data is aggregated and mapped to the
Census Block level.

There were a total of 51 homes in 31 Census Blocks considered “substantially damaged” by
Hurricane Sandy. FEMA defines substantially damaged properties as those that were damaged
at or more than 50% of their value.
Per FEMA, if a building in a floodplain is determined to be substantially damaged, it must be
brought into compliance with local floodplain management regulations and may need to be
elevated.
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VI.

Planning for Climate Change: Federal and State Regulations

a. DEP’s Coastal Vulnerability Assessment
Coastal Vulnerability Index (CVI) data was created by the New Jersey Department of
Environmental Protection (NJDEP) to be used in conjunction with other planning tools in the
development of coastal management plans and is for information purposes only.
Map 8: Current Day Coastal Vulnerability Index

The CVI mapping for Ventnor City illustrates that almost the entirety of the town is considered
“vulnerable” under the NJDEP’s index.
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b. FEMA Flood Zones and the NFIP
Map 9: FEMA Work Map Data

This map illustrates the latest FEMA Flood Insurance Rate (FIRM) mapping data as of January
2015.
The vast majority of the town is located in the AE zone. The AE zone is subject to inundation by
the 1-percent-annual-chance flood event. Base Flood Elevations (BFEs) and flood insurance
purchase are mandatory and floodplain management standards apply.
The beachfront and the northern portion of Shelter Island are located in the VE zone and are also
subject to inundation by the 1-percent-annual-chance flood event due to storm-induced velocity
wave action. Mandatory flood insurance purchase requirements and floodplain management
standards apply.
Areas along Atlantic Avenue, where elevations are higher, are located in the .2% chance of flood
zone, meaning their risk of flood is low to moderate. Flood insurance isn't federally required in
moderate-to-low areas, but it is recommended for all property owners and renters.4
As of March 2013, NJDEP had freeboard information for 19 Atlantic County municipalities:
Figure 4: Freeboard Information, Atlantic County
4

https://www.floodsmart.gov/floodsmart/pages/flooding_flood_risks/defining_flood_risks.jsp
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Community
Absecon
Atlantic City
Brigantine
Corbin
Egg Harbor
Egg Harbor
Estell Manor
Galloway
Hamilton
Linwood
Longport
Margate
Mullica
Northfield
Pleasantville
Port Republic
Somers Point
Ventnor
Weymouth

BFE + Freeboard
0 ft
1 ft
1 ft
0 ft
1 ft
0 ft
0 ft
0 ft
1 ft
1 ft
2 ft
3 ft A-9, 2 ft all other FEMA
zones
1 ft
0 ft
1 ft
0 ft
2 Foot
3ft AE* zone, 2 ft all other AE
zones
0 ft

A problem encountered in some municipalities is the necessity to exceed building height
restrictions to allow for elevations. Currently in Ventnor City, homes are restricted to 35 feet in
height. Some municipalities have amended their development ordinances to allow for greater
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heights so that homes can be rebuilt and raised without needing variances. Toms River in Ocean
County amended height restrictions to exceed 35 feet so that Sandy-damaged homes could
satisfy FEMA guidelines. 5
In Ocean City, the town council passed an ordinance to remove garages from floor area ratio
calculations in hopes of enticing residents reconstructing or elevating their homes to use the
space under their homes for garages. 6 Encouraging parking under homes could lessen needed
off-site parking, as well as reduce lot coverage and encourage more green space on residential
lots.
One technique is retaining some or all of the permeable surface in the new garage areas so that
stormwater can infiltrate the ground. Below are examples of this technique.

7

8

There are attached homes in Ventnor City that may need to be elevated. A case study done by
NYU’s Furman Center recommends flood proofing cellars and raising all of the building
mechanical equipment or, when not an owner-occupied building, converting the structure to a
non-residential use. 9
The vast majority of homes in Ventnor city must either elevate or purchase flood insurance from
the National Flood Insurance Program (NFIP).
Map 10: ALL NFIP Payouts

5

“Height Restriction Waived for Sandy-Damaged Homes”, Gregory Kyriakakis, May 2013.
Ocean City Ordinance No. 13-24, 2013-3 Residential Mechanical
7
Saipainu.com
8
E-archi.com
9
The Price of Resilience: Can Multifamily Housing Afford to Adapt? NYU Furman Center, July 2014.
6
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Per a confidentiality agreement between Rutgers University and FEMA, data is aggregated and mapped to the
Census Block level.

NFIP data was received from FEMA and accounts for insurance payouts made for declared
events from the 1970’s to the most recent Hurricane Sandy payouts made at the time that this
map was produced.
We see that there are only a handful of Census Blocks where NFIP payouts have not occurred.
Of the 302 Census Blocks in the municipality, 221 have received some amount of payout from
the NFIP program since the 1970’s.
NFIP policy holders can receive discounts based on their municipality’s participation in the
Community Ratings System (CRS). The CRS is a voluntary incentive program that recognizes
and encourages community floodplain management activities that exceed the minimum NFIP
requirement. As a result, flood insurance premium rates are discounted in the municipality. 10

10

http://www.fema.gov/national-flood-insurance-program-community-rating-system
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Ventnor City is currently a class 7 participating community in the CRS.

VII. Local Land Use Tools for Climate Adaptation
a. Development pattern

Ventnor City’s dense development pattern is typical of coastal communities in the state.
The general land use data was collected by the NJDEP as part of a 2012 update to the
department’s Landscape Project.
Map 11: Land Use Type

Land Use Type
Barren Land
Forest

Acres
95.5
21.2

Details
mostly beach
deciduous brush and shrubland
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Urban

1716.9

Water

3025.8

Wetlands

519.3

residential development and other built-up land,
including some disturbed wetlands
saline marsh, the tidal rivers, inland bays, and other tidal
waters
forested wetlands, some disturbed wetlands, and
managed wetlands maintained in recreation fields

Of the nearly 5,400 acres in the municipality, over 30% is urban development. As seen on the
map below, the vast majority of the urban development can be attributed to high and medium
density residential.
Map 12: Land Use

Of the 4,883 parcels in the municipality, 450 of them have the potential to be impacted, either
partially or fully, with one foot of sea level rise, or just over 10% of the total number of parcels.
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The impacted parcels are mainly beach front as well we wetland parcels in the community. Also
at risk is lagoon residential.
Map 13: Impacted Parcels, 1 Foot Sea Level Rise

When three feet of projected sea level rise is mapped, the impacted parcels are no longer solely
wetlands and lagoon front, but include a large number of the developed parcels in the
municipality, including most of Ventnor West.
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Map 14: Impacted Parcels, 3 Feet Sea Level Rise

The following residential areas are likely to be impacted by 3 feet of projected sea level rise:
Lagoon-front, central and easterly portions of Ventnor Heights
Homes east of the Educational Complex to and along Monmouth Avenue
Lagoon-front homes on Winchester Avenue
Lagoon-front homes on Sunset Avenue
Ocean-front homes
Similarly to sea level rise, large number of parcels would likely be inundated with a category 1
storm event. The only parcels not projected to be impacted by a category one storm are the
properties located along Atlantic Avenue.
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Map 15: Impacted Parcels, Category 1 Storm

b. Critical Infrastructure

Fire and EMS located in the northeastern section of Ventnor Heights are vulnerable to a one foot
rise in sea level. For the most part, the municipality’s critical operations, such as municipal
office, public works department, and police headquarters are located in the higher elevation at
1601 Atlantic Avenue. As more of the developed areas are projected to be impacted with three
feet of sea level rise, so too is the transportation network, including current roadways, bus routes
and stops, mostly in the Ventnor Heights area. As of May 2010, the city had a total of 36.45
miles of roadways, of which 34.03 miles were maintained by the municipality and 2.42 miles by
the County.
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May 16: Critical Infrastructure and Projected Future Sea level Rise

Category one storm surge is likely to inundate most of the road network in the City, including the
main evacuation route of Ventnor Avenue, and all of the city’s bus routes and stops, which also
serve a critical role in evacuation measures.
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Map 17: Critical Infrastructure and Storm Surge

Critical infrastructure not mapped but equally important includes wastewater pump houses and
equipment. When in the flood hazard area, pump houses and equipment should be elevated or
upgraded to mobile enclosures where vulnerable infrastructure could be moved out of harm’s
way in the case of a storm and returned to the site after. An example of this is the Sea Girt Pump
Station Mobile Enclosure built and operated by the South Monmouth Regional Sewerage
Authority. 11
c. Historic Properties

There are two historic districts in the City: the John Stafford Historic District (Portions of
Atlantic, Austen, Baton Rouge, Marion, and Vassar Avenues) and the Saint Leonard’s Tract
Historic District (Bounded by Atlantic Avenue, South Cambridge Avenue, Winchester Avenue
and South Surrey Avenue). 12According to NJDEP, there are a total of 235 historic properties
within the City. Within the John Stafford District there are 32 historic properties, within the
11
12

http://www.smrsa.org/whats-new/innovative-designs
http://www.nj.gov/dep/hpo/1identify/nrsr_lists/Atlantic.pdf
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Saint Leonard’s Tract District there are 202 historic properties, and there is one property outside
of the historic districts.
Map 18: Historic Properties

Figure 6: Historic Properties
Property
New Haven Firehouse
Tofani – DiMuzio House
Ventnor City Hall
Ventnor Motor Boat Club

Address
20 North West Haven Avenue
12 South Cambridge Avenue
6201 Atlantic Avenue
11 North Derby Avenue
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Map 19: Historic Properties and Category 1 Storm Surge

A category one storm is likely to impact the western properties in the Saint Leonard Tract closest
to the lagoon.
Hurricane Sandy caused damage to City Hall and the City subsequently received a $501,000
restoration grant from NJDEP. After review by the New Jersey Historic Trust, 37 Sandyimpacted sites in New Jersey were deemed eligible for $8 million in grants.13

13

http://www.shorenewstoday.com/downbeach/news/ventnor-gets-grant-for-city-hallrestoration/article_b302e5bd-ebc4-5247-b99e-6ad8ddc7e9fd.html
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Map 20: Historic Properties and Projected Future Sea Level Rise

At 3 feet of sea level rise, the properties in the northwestern, lagoon front section of the Saint
Leonard Tract are likely to be impacted.
One way the City can collect data on historic properties and their vulnerability to climate change
impacts is to create a Historic Preservation Plan taking sea level rise projections and storm surge
inundation into account. The plan should list the characteristics of each building, and then
address architectural and structural measures to make them more resilient to climate change. An
example of this is the Cultural Resources Hazard Mitigation Plan that was done for Annapolis,
Maryland. The plan includes structural and nonstructural mitigation techniques for the historic
district. 14

14

http://www.annapolis.gov/government/city-departments/planning-and-zoning/cultural-resources-hazardmitigation-plan
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d. Impervious surface

Currently, New Jersey has the highest percent of impervious cover in the country at 12.1% of its
total land area. 15
Impervious surfaces are defined by the UEPA as roads, parking lots, rooftops, driveways,
sidewalks, and compacted soils.16 These surfaces do not allow stormwater to infiltrate the
ground, instead causing runoff to enter local water bodies, flood in or around homes and
businesses, or enter and burden the local sewer system. The next two maps show Ventnor City’s
impervious coverage in 1995/97 and most recently in 2012.

Map 21: Impervious Surface 1995/97

Map 22: Impervious Surface 2012

15
16

“Tree and impervious cover changes in US cities”. Nowak & Greenfield, 2012.
http://www.epa.gov/caddis/ssr_urb_is1.html
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We see that at as recently as the mid-1990s, nearly all of the City’s wetlands had no impervious
cover. In 2012 this percentage went up to anywhere from 5% to 25%. Also, where there was
only one site with 100% impervious cover previously, the City now has multiple areas of town at
100% impervious. Ventnor City was once generally between 30 and 50% imperious, and as of
2012 the total impervious cover is close to 75%.
e. Green infrastructure

An adaptation option for stormwater mitigation is the use of green infrastructure throughout the
municipality to eliminate unnecessary surfaces and convert impervious surfaces to permeable
ones that allow stormwater to infiltrate the ground.
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There are many
locations in the
municipality
where green
infrastructure
could be
incorporated.
One example,
shown in the
photo to the left,
is the exterior of
the municipal
17
building alongside Ocean Avenue. The sidewalk is wide and the street offers parking on both
sides. Unlike the front of the municipal building lot, there is no permeable surface in the rear of
the building for stormwater to penetrate the ground.
The second picture is an example of a rain garden from the USEPA. 18

It shows a sidewalk, rain
\garden,
and street parking all incorporated into the design. There is also curbing, but it is unconnected in
some areas, allowing stormwater to move through into the rain garden, and also leaves room next
to the parking spots where people can get in and out of the cars without stepping directly onto the
rain garden area.
Along with municipal properties, there are also commercial and residential properties that could
benefit from green infrastructure. The picture below is the alleyway in between a commercial
17
18

Google Street View
USEPA Green Streets planter
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building
and a
residential
building on
N Newport
Avenue.19
All of the
impervious
surfaces are
connected
(the roof,
sidewalk,
and
roadway)
and the
stains on the
sidewalk and puddle in the street are most likely an indication of water ponding in this area.
The next picture below is an example of green infrastructure used by the Chicago Green Alley
Program. 20 This example shows permeable pavement and landscaping and it is aesthetically a
better fit for a downtown area where people spend time and money, all while giving stormwater
a place to go instead of ponding around the local businesses and homes.

19
20

Google Street View
http://nacto.org/publication/urban-street-design-guide/streets/green-alley/
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Another example of an area in need of green infrastructure is a large commercial site in the
municipality on Wellington Avenue.

21

21

Google Street View
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The aerial view shows the wetlands surrounding the site. One of the purposes of green
infrastructure is to capture stormwater runoff on-site so that it does not enter adjoining
waterbodies and degrade water quality.

22

While there are some very small areas of plantings on the large retail site, the site is mostly large,
paved parking. Also, the lack of vegetation and abundance of pavement causes the urban heat
island effect to occur. Heat islands are created when impermeable surfaces cause islands of
higher temperatures than experienced in surrounding areas. 23
The photo to the left, from
Nashville Metro Water
Services, shows a bioretention
system and tree trenches to
capture parking lot runoff and
provide site greening. 24
A way to begin to choose areas
for green infrastructure is to
first look at known flood-prone
areas throughout the City. The
next map is from the 2007
Atlantic County Hazard
Mitigation Plan and it lays out
where flooding was occurring
in Ventnor City at the time.

22

Google Street View
http://www.epa.gov/heatisland/about/index.htm
24
Cleanwaternashville.org
23
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Map 23: Atlantic County Flood Hazard Inventory

Green – nuisance flood areas
Orange - severe
Red – critical

The critical areas are located in Ventnor West along N Dudley Avenue, Fulton Avenue, N
Oxford Avenue, and Fremont Avenue. These streets are lined with homes where, while
development ordinances may not mandate it, residents should still be encouraged to use
permeable pavers for driveways and walkways on their property and variances for relief from
street tree and vegetation requirements should be avoided.
f.

Open Space and Wetlands

Open space serves many purposes, from animal habitat, to public recreation, and the mitigation
of stormwater. Ventnor City currently has over 600 acres in conservation. The largest tract of
open space, Ventnor West, is not entirely preserved and portions of it are zoned for development.
If the municipality remains interested in utilizing a large portion of the tract for an established
preserve area for hiking and wildlife tourism, the City should consider an updated study of the
species and habitat in the area to ensure their protection and inclusion in any future preserve.
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Nearly all of Ventnor City’s open space consists of coastal wetlands, leaving them susceptible to
inundation due to future sea level rise and storm surge.
Map 24: Open Space and Projected Future Sea Level Rise

One foot of sea level rise would likely cause a permanent inundation of the wetlands, which
would then be further exacerbated with three feet of sea level rise.
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Map 25: Open Space and Category 1 Storm Surge

According to an assessment done by Princeton University, the state’s bays, wetlands, beaches,
and dunes provide habitat to various plant species, fish and wildlife.25

25

Future Sea Level Rise and the New Jersey Coast: Assessing Potential Impacts and Opportunities. Princeton
University, November 2005.

P a g e | 40

Map 26: Species Habitat

Nearly all known species habitats in the municipality are located in the vulnerable coastal
wetland and ocean beach areas.
If wetland vegetation growth does not keep up with sea level rise or bounce back from storm
events, wetlands can become inundated and be reduced to open-water areas. 26 This would then
cause a loss of habitat to the plants and animals that rely on coastal wetlands.
Ventnor City should consider creating an Environmental Resources Inventory addressing the
municipality’s vegetation, species, wetlands, waterways, etc., and identify which of these areas
are vulnerable to climate change impacts.
g. Living Shorelines

A method for preserving wetlands is the use of living shorelines.

26

http://www.dnrec.delaware.gov/ClimateChange/Pages/climatechangewetlandsloss.aspx
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According to the USEPA, living shorelines are bioengineered and engineered structures that
protect estuarine shorelines from erosion and also maintain, restore, or enhance the shoreline’s
natural habitat. 27
There are three types of living shorelines:
1. Natural or nonstructural living shorelines use strictly natural vegetation, such as biologs.
2. Hybrid living shorelines incorporate the use the natural vegetation or biodegradable
organic materials along with low-profile jetties or groins.
3. Structural living shorelines involve the use of hard structures such breakwaters.
The type of living shoreline utilized along the shore is dependent upon the characteristics of the
site, such as wave action and the strength of the current.28
This photo is of a
Delaware
Bayshore project
at Gandy’s Beach
in Downe
Township,
funded by US
Fish and Wildlife
Service. Here,
logs made of
interwoven
coconut fibers
bound together
with
biodegradable
netting are used
as temporary physical protection to a site while newly planted vegetation becomes established.
29

27

http://water.epa.gov/learn/training/wacademy/upload/living-shorelines-slides.pdf
Living Shorelines for the Chesapeake Bay Watershed. Chesapeake Bay Foundation, September 2007.
29
A Natural Approach to Building a Stronger Coast. US Fish and Wildlife Service, April 2015.
28
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Another living shoreline example is Matts Landing in Heislerville on the Delaware Bayshore, a

Delaware Estuary project. The left is the installation of the shoreline and the right is a progress
picture showing vegetation growth.30
The type of living shoreline to be used is dependent upon site characteristics, such as wave
action and strength, as they work best in lower energy situations. For this reason, Ventnor City
could employ living shoreline projects along their back bay and lagoon areas.

30

http://delawareestuary.org/node/195
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Map 27: Potential Living Shoreline Project Sites

Studying and implementing living shoreline projects in the municipality can be done as part of a
greater shoreline management planning initiative. The Lynnhaven River Shoreline Management
Plan, for example, offers information and data on coastal hydrodynamics (including sea level rise
and erosion), assesses the status of the shore, lists specific shore segments of interest, and lists
the best management practices for erosion control, including living shorelines.
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h. Master planning, Zoning and development ordinances

The New Jersey Municipal Land Use Law (MLUL) requires that each municipality in the state
undertake a periodic review and reexamination of its local master plan. The purpose of the
reexamination report is to review and evaluate the master plan and municipal
development regulations on a regular basis in order to determine the need for updates and
revisions.
Upon the next reexamination, sea level rise and storm surge projections should be incorporated
into the Ventnor City Master Plan. This will assist in shaping the community vision and direct
resilient development and land use into the future. Two examples where this has been done in
New Jersey towns include Somers Point and North Wildwood’s master plans.
The 2006 Ventnor City reexamination report noted that since the previous version, the factors
that had driven development in the municipality were economically driven factors, aging housing
and commercial stock, and its affordable housing obligation.
It is likely that the next master plan update will note Hurricane Sandy impacts and rebuilding as
the main development update. This would be an opportunity to note the impacts of future storm
surge as well as the impacts that projected sea level rise are likely to have on the municipality.
The 1996 Master Plan Reexamination listed eleven Objectives and Policies. Below are the five
that could incorporate climate adaptation language.
#2: Development regulations shall protect and preserve existing stable residential
neighborhoods. At the same time, the City must adopt policies and programs to encourage the
rehab/replacement of aging housing with modern construction. – Encourage the incorporation of
green infrastructure so housing is not only modern but also adaptive and resilient.
#4: Recognizing the large amount of current multifamily development, additional multi-family
zoning should be discouraged. – Acknowledge that nuisance flooding may encourage renting, so
more attention should be paid to the adaptive traits of the development rather than single vs.
multi family.
#5: The continuation of commercial business areas will be encouraged and new types of
businesses examined for their potential community contribution. Low impact commercial
development will be encouraged. – Encourage green infrastructure at existing sites and consider
lowering the maximum % of allowed impervious surface.
#6: Environmentally sensitive lands will be protected. – Acknowledge their utility as not only
species habitat but also in the mitigation of stormwater and future sea level rise. Identify areas
for living shorelines
#7 Recreational opportunities will be continued by protecting the resources of the ocean, beach,
boardwalk, existing rec areas… - Acknowledge the vulnerability of open space areas to climate
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change and encourage green infrastructure as a means of protecting infrastructure and social and
economic assets.
Below is a zoning map of Ventnor City. As already discussed in the land use section, much of
the municipality consists of medium to high density residential, which is reflected in the
underlying zoning. The area zoned for the highest density, the northern portion of Ventnor
Heights, is one of the areas of town most susceptible to sea level rise and storm surge. This area
consists of larger single family homes and condominiums that will likely not be moved or
replaced in the near future. The town could, however, consider a rolling easement in this area
and other areas like it, so that as the sea level rises and/or the shoreline erodes, the developable
land would move inland with the shoreline. In some cases, a rolling easement would require the
removal of pre-existing structures seaward of a specific migrating line.31
Map 28: Municipal Zoning

Figure 7: Municipal Zoning data
Zone
31

Total Acres

Permitted Use

Lot Coverage

Priming coastal managers to think about rolling easements as an option for sea level rise. NOAA, October 2011.
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City and Marine Commercial
Commercial/Mixed Use and
Mixed Use

18.8
16

Commercial
Commercial, Mixed Use

60%
60-80%

Design Commercial
33.2
Commercial
Environmental District
620.5
Conservation
N/A
High Density
22.8
Residential
High Density Residential
35.2
Single Family
60%
Low & Moderate Density
306.2
Single Family
60-65%%
Residential
Medium Density Residential
265
Single Family
75%
Medium-High and Mixed
169.4
Single Family
70-75%
Density Residential
Residential Development 1 and 2 36.4
Single and Two Family
75%
Ventnor West
185.7
Environmental
50%
Zone and acres source: Atlantic County Department of Planning Municipal Zoning Map, December 2011
Permitted use and lot coverage source: Ventnor City Zoning Map, January 2008

Ventnor West is currently zoned as R-10 Environmental, allowing for 50% lot cover. The
municipality should consider lowering the allowable lot coverage of the zone or implementing
cluster development. One example where this has been done is Readington Township in
Hunterdon County where one district requires clustering and 80% open space. Another
opportunity available to the City is the use of Transfer of Development Rights (TDR).
According to the State Department of Agriculture, TDR is a municipal planning and preservation
tool used to protect agricultural, historic or environmental resources while accommodating the
needs of development.32 TDR could be used to “send” the development potential of remaining
developable land in Ventnor West, to more suitable, “receiving” sites downtown.
TDR is a realty transfer mechanism permitting owners of preservation area land to separate the
development rights of their property from the property itself and sell them for use elsewhere.
The development ordinances likely to need revision if green infrastructure projects are
implemented along roadways throughout town are generally those related to curbs and
sidewalks.
Below are examples where more climate-adaptation friendly methods could be implemented,
especially when the road is municipally controlled:
Article VI: Construction and Repair of Curbs and Sidewalks (1969)
Specifications 197-22 (1976)
“All curbs to be constructed, reconstructed, paved, repaved, improved or repaired shall be
concrete.”
Since curbs only direct water and do not allow for stormwater infiltration into the ground33, curbs
should not be encouraged with new development or reconstruction. Instead, rain gardens and
bioswales can be used to delineate between the end of private property and the beginning of a
sidewalk or roadway.
32

http://www.nj.gov/agriculture/sadc/tdr/
USEPA Stormwater Management Best practices.
http://www.epa.gov/greeningepa/stormwater/best_practices.htm#curb
33
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Removal of Abandoned Curb Cuts 197-24.1 (1988)
“Should it be determined by the Ventnor City Construction Code Official that the need for an
existing curb cut no longer exists through abandonment of the off-street parking area served by
the curb cut, the property owner shall…eliminate the existing curb cut by installing concrete
curbing.”
Again, instead of installing new curbing, rain gardens and bioswales can be used.
Article XXI: Improvement Standards Sidewalks (1998)
“Sidewalks shall be installed on both sides of all new municipal roadways and in areas where
the existing sidewalk is damaged and/or unsafe... “
The municipality should aim to use permeable pavement in new sidewalk construction to allow
for stormwater infiltration into the ground.

VIII. Monitoring and Reevaluation
Sea level rise projections are likely to change in the future. Likewise, NOAA is always
improving upon its data capabilities and is likely to issue new and improved storm surge
inundation data in the future. As new data becomes available, plans, policies, and ordinances
should be updated to reflect the new projections. Rutgers Climate Adaptation Alliance and
Climate Institute remain reliable sources for this data for NJ municipalities. Ventnor City could
designate a person or township committee or group to be the keepers of this data and ensure that
it is used in future planning updated. An example of this could be the municipal Green Team.

IX. Summary Table of Climate Adaptation Actions
Page
in
this

Local
Planning
Document

Action

Climate
Adaptation
Response

Example/Model Possible
Funding
Source

Associated
CRS
Activity

Master Plan
Hazard
Mitigation
Plan

Incorporate
NJDEP CVI
mapping
and data
into local
plans

Allows for
appropriate
floodplain and
hazards
planning
throughout the
community.

This data is
relatively new,
but NJDEP did
a pilot
assessment in
Greenwich
Township,
Cumberland
County

Activity 240
“Develop
new maps
and data”

report

to
refer
ence
16
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16

Master Plan

Incorporate
FIRM map
into master
plan

17

Ventnor
Ordinance
102-118
Building
Height

Allow
Sandydamaged
homes
being
elevated to
exceed the
35ft height
requirement
Not only
allow
parking
under
elevated
homes, but
encourage
homeowner
s to retain
all or
portions of
this space
as
permeable
surface.

19

25

Ordinance
102-118.6
Off-Street
Parking

Community
Facilities
Plan

Consider
relocating
vulnerable
public
buildings

Consider in
future land use
and capital
planning
decisions.
Permits home
elevation
without
needing a
variance and
allows
homeowners
to meet FEMA
regulations.
Permeable
area under an
elevated home
assists with
stormwater
mitigation.

Pleasantville,
NJ
Comprehensive
Master Plan,
2008
Toms River, NJ

Activity
310, 430,
and 450
”Regulating
development

Ocean City, NJ
(parking not
greening)

in the
floodplain
and
watershed”
Activity 402
and 510
“Protecting
natural
floodplain
functions”
Activity
310, 430,
and 450
”Regulating
development
in the
floodplain
and
watershed”

To maintain
continuity of
services and
emergency
response

Moss
Point,
Alabama

Activity 520
and 530
“Protecting
flood-prone
buildings in
place and
addressing
repetitively
flooded
properties”
Activity
310, 430,
and 450
”Regulating
development
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out areas
vulnerable
to sea level
rise and
storm surge

27

Community
Facilities
Plan

Consider
elevating
and redesigning
wastewater
pump
stations as
mobile
enclosures

2730

Historic
Preservation
Plan

Create a
Historic
Preservatio
n Plan
taking into
account
future
climate
impacts

activities,
critical public
buildings and
infrastructure
should be
located out of
harm’s way.

Elevation and
designing of
mobile
enclosures
protects the
critical
infrastructure
from flood
damage and
can assist with
continuity of
critical
services
Planning for
climate change
can help
preserve
historic
properties and
districts

in the
floodplain
and
watershed”
Activity 520
and 530
“Protecting
flood-prone
buildings in
place and
addressing
repetitively

Sea Girt Pump
Station Mobile
Enclosure,
South
Monmouth
Regional
Sewerage
Authority

FEMA
Hazard
Mitigation
Grant

Annapolis,
Maryland
Cultural
resources
Hazard
Mitigation plan

The State
Historic
Preservation
Office offers
grants as well
as lists many
privatelyfunded grant
opportunities

Activity 520
and 530
“Protecting
flood-prone
buildings in
place and
addressing
repetitively
flooded
properties”
Activity 530
“Protecting
flood-prone
buildings in
place:

Activity 530
“ Protecting
Flood prone
buildings in
place”
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3133

Impervious
Development
Assessment
Stormwater
Management
Plan

3337

Impervious
Development
Assessment
Stormwater
Management
Plan
Development
Regulations

38

Stormwater
Management
Plan
Hazard
Mitigation
Plan

Undertake
an extensive
impervious
cover
assessment
of the entire
town

An impervious
cover
assessment
will correlate
land use
activity to
stormwater
management
performance
and help guide
solutions.
Implement
GI is an
green
important
infrastructur stormwater
e projects at management
publicly
tool that can
owned sites decrease storm
and
flooding and
encourage
degradation of
the same for water quality
commercial
and
residential
sites. Also,
avoid
variances
for
vegetation
and street
tree
requirement
s

Utilize data
from the
Atlantic
County
Hazard
Mitigation

Rutgers School
of
Environmental
and Biological
Sciences
(SEBS) has
many examples
of impervious
cover
assessments

Contact
Activity
Rutgers SEBS 310, 430,
for assistance and 450
”Regulating
development
in the
floodplain
and
watershed”

USEPS
examples:
Urban
Stormwater
Impacts,
Principals of
GI, Community
Impacts,
Stormwater
guidelines for
Green, Dense
Development

NFWF
Hurricane
Sandy
Coastal
Resiliency
Competitive
Grant
Program

Chicago Green
Alleys Program
City of
Lancaster
Green
Infrastructure
Plan, 2011

The County
Atlantic County
HMP is an
2007 HMP
important tool
for implementing
projects that
are both

Activity
310, 430,
and 450
”Regulating
development
in the
floodplain
and
watershed”
Activity 402
and 510
“Protecting
natural
floodplain
functions”
Activity 520
and 530
“Protecting
flood-prone
buildings in
place and
addressing
repetitively
flooded
properties”
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Plan on
street
flooding to
prioritize
mitigation
projects and
green

important in
hazards
mitigation but
also long term
climate
resiliency.

infrastructure
investment

3840

41

Open Space
and
Recreation
Plan

Environmental

Resource
Inventory
(ERI)
Conservation
Element
Open Space
and
Recreation
Plan

Continue
the
preservation
of open
space where
possible,
specifically
in Ventnor
West, and
cite its
importance
in climate
adaption

Open space
preservation
allows for
stormwater
management
and also
buffers
adjacent
development
from storm
events

Draft an
ERI that
can be
incorporate
d into the
Conservatio
n Element
of the
Master Plan
as well as
the Open
Space and
Rec Plan.

An ERI should
address the
municipalities

vegetation,
species,
wetlands,
waterways,
etc. that can be
used to obtain
grant funding
for the
Ventnor West
preservation
areas

Monmouth
County Master
Plan
community
resilience
recommendation

NY State Open
Space
Conservation
Plan “Our
Changing
Climate”
section

Activity 420
“preserving
open space”
Activity 402
and 510
“Protecting
natural
floodplain
functions”

Activity
310, 430,
and 450
”Regulating
development
in the
floodplain
and
watershed”
Belmar, NJ
ANJEC Smart Activity 420
Environmental Growth
“preserving
Resource
Planning
open space”
Inventory, 2008 Grant
Activity 402
NFWF
and 510
Hurricane
“Protecting
Sandy Coastal natural
Resiliency
floodplain
Competitive
functions”
Grant
Program
Activity
310, 430,
and 450
”Regulating
development
in the
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4144

Living
Shorelines

Explore
opportunities

for
Shoreline
Management
Plan

implementin
g living

shorelines
projects as
part of a
greater
Shoreline

Living
shorelines
protect areas
from erosion
and wave
action.

Management

Plan.

4840

Master Plan

Incorporate
Sandy
impacts, sea
level rise,
and storm
surge
mapping
and data
into the
next Master
Plan Update

Can assist in
shaping the
community
vision and
direct resilient
development
and land use
into the future.

47

Development
Regulations

Consider
rolling
easements

Rolling
easements
allow the
shoreline to
contract or
expand based
on natural
forces and
avoids hard
armoring

floodplain
and
watershed”
Lynnhaven
NFWF
Activity 402
River, VI
Hurricane
and 510
Shoreline
Sandy Coastal “Protecting
Management
Resiliency
natural
Plan
Competitive
floodplain
Grant
functions”
Gandy’s Beach Program
Living
Activity
Shoreline
NOAA/The
310, 430,
Nature
and 450
Matts Landing Conservancy
”Regulating
post-Sandy
Living
development
grant
Shoreline
in the
floodplain
and
watershed”
Somers Point,
Activity 240
NJ 2015 Master
“Develop
Plan
new maps
and data”
Miami-Dade
Comprehensive
Activity 320
Master Plan
and 440
“maintain
North
and provide
Wildwood, NJ
mapping
2010 Master
and data to
Plan
public”
Texas Open
Activity 402
Beaches Act
and 510
“Protecting
EPA Rolling
natural
Easements
floodplain
guidance
functions”
document
Activity
310, 430,
and 450
”Regulating
development
in the
floodplain
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and
watershed”

47

47

Ordinance
7829 –
Zoning

Development
and Land
Use
Regulations

Consider
lowing the
lot cover of
and/or
allowing for
noncontiguous
clustering
on Ventnor
West

Transfer of
Developme
nt Rights
(TDR)

Lower lot
coverage aids
in stormwater
mitigation,
protects the
integrity of onsite wetlands
and water
quality of
adjoining
water.
Noncontiguous
clustering
allows for
preservation of
land and
direction of
development
to more
suitable sites.
Consider
utilizing TDR
to transfer
development
potential from
Ventnor West
to more
suitable
downtown
sites.

Activity 520
and 530
“Protecting
flood-prone
buildings in
place and
addressing
repetitively
flooded
properties”
Activity 402
and 510
“Protecting
natural
floodplain
functions”

Readington
Township,
Hunterdon
County Cluster
Development
Ordinance

Activity
310, 430,
and 450
”Regulating
development
in the
floodplain
and
watershed”

Berkeley, NJ
TDR

State TDR
Bank

Rhode Island
Coastal TDR

TDR
Planning
Assistance
Grants

Activity 420
“Protecting
open space”
Section 402
and 510
“Protecting
natural
floodplain
functions”
Activity
310, 430,
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and 450
”Regulating
development
in the
floodplain
and
watershed”
4748

48

Development
Ordinance
Article VI:
Construction
and Repair of
Curbs and
Sidewalks

All planning

X.

Allow for
the
elimination
of curbs and
use of
permeable
pavement of
sidewalks

Removal of
curbs and
permeable
pavement for
roads and
sidewalks is an
important
stormwater
management
strategy.

Examples in
Washington
state done by
SvR Design
Company

Consider
electing one
person or
group/com
mittee to be
the bearer
of this data
and obtain
data
updates. An
example is
the Green
Team.

This will help
ensure that the
latest and
greatest data is
used in
planning
documents,
policies, and
ordinances

Haverford, PA
Green Team
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Activity 402
and 510
“Protecting
natural
floodplain
functions”

Sustainable
Jersey Small
Grants
Program
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310, 430,
and 450
”Regulating
development
in the
floodplain
and
watershed”
Activity 530
“Developing
a master
public
information
program”
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“reaching
out to
people about
floods and
flood
protection”
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