















































































































































































































































High school students from Cape May County Technical School District taking tide measurements in a local salt marsh.

Photo: Hanna Toft

The Strathmere community of Upper Township is
home to one of the latest New Jersey “living shorelines”
projects adjacent to the reconstructed Bayview Drive
boat ramp. The project is designed to restore a section
of eroded shoreline and reduce future erosion while
enhancing fish and wildlife habitat. The design consists
of debris removal and the placement of two rows of
terraced coconut-fiber logs along the western side of
the boat ramp and a single row of coconut-fiber logs on
the eastern side, with the area behind the logs filled with
sediment and planted.

Middlesex County

Woodbridge Township has created an ordinance to
protect the natural habitats of Woodbridge Waterfront
Park, which contains recently restored tidal marshes
as well as non-tidal wetlands and coastal forest and
shrublands. This ordinance, Habitat Protection Within
Woodbridge Waterfront Park, codifies the conservation
easements on the site. This is a great example of how
a municipality can formally protect ecosystems in
perpetuity. In addition, as the site was once a NJDEP-
designated Brownfield Development Area, this park is
also an example of ecosystem restoration.

Cumberland County

In Maurice River Township, a “living shorelines”
project transformed a riprap shoreline into a stable
tidal marsh at Matts Landing, a marina in the
Heislerville Fish and Wildlife Management Area in
Maurice River Township.

This project was designed, implemented, and monitored
by the and Rutgers
University, which have pioneered a living shoreline
technique tailored to the unique conditions of tidal
marshes. Their approach relies on a mutualistic
relationship between ribbed mussels (Geukensia demissa)
and smooth cordgrass (Spartina alterni ora), whereby
mussels provide oxygen and nutrients to the plant roots
and the plants provide a stable place for mussels to live.
Their Matt’s Landing project is just one example of a
successful living shoreline installed by the Partnership for
the Delaware Estuary. Other installations can be found in
both New Jersey and Delaware.
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Maritime forest in autumn. Stone Harbor, New Jersey.

Photo: Stacy Small-Lorenz
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Conclusions

ew Jersey coastal communities know
extreme weather and hazardous
fooding frst-hand. Undoubtedly, life

in coastal regions is becoming increasingly risky.
Sea-level rise, erosion, torrential downpours, and

massive storms are taking a combined toll on
coastal populations. Hurricane Sandy exceeded
what many previously considered a worst-case

scenario, and subsequent damaging storms have

occurred throughout the state’s coastal areas.

Residents of coastal areas are well acquainted
with the consequences of accelerating sea
level rise as they witness the high-tide line
inching toward their homes and encounter
frequent disruptive fooding at high tides.
Some communities are already dealing with
saltwater intrusion as it contaminates drinking
water sources and creates ever expanding
“ghost forests.”

We can achieve a more resilient future by
committing to excellent stewardship of
ecosystems in coastal landscapes, managing

Dunes of Cape May Point, New Jersey.

Photo: Stacy Small-Lorenz
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natural features in a way that maximizes
protection and habitat value, incorporating
natural and green infrastructure into urban areas,
and developing modern land use plans updated
to account for sea-level rise and other growing
coastal hazards.

If managed with an eye toward
resilience, coastal ecosystems—
beaches and dunes, forests,
shrublands, and tidal marshes—
can afford communities
significant protection against
mounting hazards.
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significant protection against mounting hazards.
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If managed with an eye toward resilience,
coastal ecosystems—beaches and dunes, forests,
shrublands, and tidal marshes—can afford
communities signifcant protection against
mounting hazards. These natural features offer an
array of benefts, such as maintaining elevation,
attenuating storm surges and waves, buffering
strong winds, and protecting against erosion and
land loss. In addition to these valuable protective
services, they are also vital to local economies
through abundant fsheries, wildlife habitat, and
natural beauty, all of which attract millions of
visitors for recreation and eco-tourism.

We encourage coastal communities to maximize
their resilience through ecological solutions,
such as:

= Encouraging and incentivizing native
landscaping;

= Incorporating sea-level rise into land use plans;

= Restoring or creating vegetated dune
complexes, using native vegetation;

= Seeking ways to protect and restore coastal
forests and shrublands;

« Protecting and restoring intact tidal marshes
and allowing room for marshes to migrate
inland with sea-level rise, through open
space planning;

= Controlling shoreline erosion using
“living shorelines” or hybrid green-gray
techniques and, where appropriate, softening
armored shorelines;

= Capturing rainwater where it falls, to reduce
fooding and to recharge groundwater;

= Conserving groundwater to avoid overdraft,
saltwater intrusion, and local land subsidence;

= Reducing impervious surface cover and
landscaping with native vegetation; and

= Keeping new development out of low-lying,
food-prone areas.

Furthermore, when planning any coastal
community project, consider the following:

= Sea-level rise and precipitation trends;

= Relevant site conditions, such as tides,
wave energy, sediment transport, erosion,
plant communities, wildlife, food risk, etc.

= |s the project is benefcial, neutral, or
detrimental to fsh and wildlife?

= Does the project conserve groundwater, use
native plants, reduce impervious cover, allow
room for nature to move, and/or maximize
eco-tourism potential?

=« Can the project be implemented using
natural materials?

= Can the project sustain or even self-repair after
storm damage or does it exacerbate storm
damage (e.g., erosion)?

= Does the project avoid transferring damages or
risks to neighbors or downstream?

= What is the project’s life expectancy and long-
term maintenance requirements?

Planning for sea-level rise while incorporating
natural features and ecological processes into
land use planning and urban design will improve
the sustainability of coastal communities. This is
especially true where coastal systems like dunes
and wetlands are managed and maintained in
ways that allow for elevation gain (e.g., dune-
building and marsh accretion). Such practices
are particularly effective when they incorporate
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site-appropriate native vegetation, which can
be encouraged and accelerated with the right
technical assistance, policies, and incentives.
The frst steps to implementing ecological
solutions are getting to know the ecosystems in
your landscape and conducting a clear-eyed
climate vulnerability assessment of local
resources and assets.

Consider a possible future for our coastal
communities, in which:

= Coastal ecosystems keep pace with sea-level
rise, buffering communities against erosion,
land loss, and eventual inundation.

< Wide beaches and vegetated dune complexes
protect beachfront communities from storm
damages.

= Coastal forests, shrublands, and native
landscaping buffer communities against storm
winds, waves, and erosion, as well as sand and
debris deposits.

= Vibrant, intact tidal marshes protect back-bay
shorelines against erosion.

= Permeable, native landscaping and green
infrastructure features like bio-swales, rain
barrels, and retroftted stormwater basins
capture stormwater in place, before it
contributes to coastal fooding.

= Floodwaters cause minimal economic damage
in low-lying areas, as they inundate
thoughtfully planned open spaces, and not
buildings or infrastructure.

This vision of thriving, resilient coasts is only
possible through a broad shift in how coastal
communities plan and intentionally manage open
space, natural features, and developed areas, with
a changing future in mind.

Monmouth Beach, New Jersey, is popular with beachgoers and
nesting Least Terns.

Photo: Stacy Small-Lorenz

Migrating monarch butterflies depend on the nectar of Seaside

Goldenrod. Cape May Point, New Jersey.

Photo: Stacy Small-Lorenz

Waterfront open space at Paulus Hook, Jersey City, New Jersey.

Photo: Steven Jacobus
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Appendix 1:
Checklist of Ecological Solutions for New Jersey Coastal Communities

The following checklist briefy summarizes recommendations presented in the guide Building Ecological Solutions to Coastal
Community Hazards. These are nature-oriented solutions to various coastal hazards that may be actionable at the municipal level, and
applicability may vary based upon the ecological landscape and conditions in your community. Selection of actions may depend upon
community planning goals, work already underway, and specifc coastal hazards experienced or anticipated in your community. No
solutions provide 100% protection against extreme hazards; please seek professional ecological, engineering and regulatory guidance
regarding implementation of practices you may be considering.

General Recommendations

1. Land Use Planning and Zoning

Conduct a climate vulnerability assessment of your community

Map existing open space and projected inland migration of coastal ecosystems

Identify and map existing barriers to marsh migration

Survey and assess coastal ecosystem and vegetation condition

Incorporate sea-level rise and coastal ecosystem migration projections into land use planning and zoning
Establish local development setbacks for coastal ecosystem migration or expansion

Prioritize natural infrastructure over hard infrastructure to improve ecosystem function

2. Conservation Practices

Protect or restore coastal ecosystems for community protection
Apply best management practices for wildlife when restoring or managing natural areas
Adopt practices that reduce runoff to help address fooding and water pollution
Promote groundwater conservation and recharge to minimize land subsidence and saltwater intrusion into freshwater sources
Establish groundwater conservation programs
Reduce impervious surface and turf cover
Enhance groundwater recharge with native landscaping
Incentivize native rain gardens and bio-swales
Promote use of native vegetation in public and private landscaping
Conserve, restore, and protect intact native vegetation for community resilience and wildlife value
Reduce sale and transport of non-native, invasive plant species
Keep loose pets out of coastal ecosystems
Reduce reliance on engineered hard structures to reduce erosion impacts and improve ecosystem function
Re-design or retroft hard infrastructure to allow for sediment and water fows

3. Public Education and Outreach

Recognize and reward property owners who practice excellent ecological stewardship
Establish ecological literacy as a community goal
Provide educational signage and outdoor learning opportunities to advance understanding of coastal ecosystem benefts
Consider ecosystems in all land use planning and local governance decisions
Incorporate ecological resilience into school curriculums and outdoor education programming
Promote understanding of native vegetation benefts
Engage community groups to inventory natural systems
Work with community groups to map natural systems
Develop native species planting lists
Pursue funding and partnership opportunities for ecological stewardship
Promote citizen science to monitor ecosystems in your community

Developed/Coastal Urban Areas

1. Land Use Planning and Zoning

Develop municipal open space plans that incorporate climate change, sea-level rise and marsh migration projections
Develop overlay zoning to acquire and manage land as open space to buffer against coastal hazards and make room for
marsh migration
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Develop and implement watershed management plans that consider increasing precipitation trends and coastal
fooding projections
Establish/enhance minimum requirements for municipal design features to prepare for future climate change impacts
Consider moving, elevating or removing property and infrastructure in hazard-prone areas
Support community buy-out programs in these areas
Prioritize habitat restoration to enhance ecosystem benefts, such as food attenuation, groundwater recharge
and wildlife habitat
Incorporate wildlife movements and road crossings into infrastructure design and land use planning

2. Conservation Practices

Restore natural features or install nature-based features for protection against coastal hazards
Increase native landscaping in your community
Reduce impervious surface cover to decrease stormwater runoff and fooding
Promote groundwater conservation and recharge to reduce saltwater intrusion into freshwater resources
Encourage use of Low Impact Development (LID) strategies in municipalities

Establish buffer zones around waterways

Promote rain barrels

Promote the use of green roofs

Increase native tree canopy

Inventory, inspect and test storm water basins

Improve function of existing storm water basins

Reduce impervious surfaces: turf cover, asphalt, stone

3. Public Education and Outreach

Encourage residents to adopt native demonstration gardens to improve water infltration and create habitat
Promote understanding of native vegetation benefts
Engage community groups to inventory natural systems
Work with community groups to map natural systems
Develop native species planting lists
Pursue funding and partnership opportunities for ecological stewardship
Reduce threats to tidal marshes from mosquito control practices that damage wetland integrity without reducing disease risk;
educate public about CDC-approved, personal protection measures against container-breeding mosquitoes that bear disease
Raise awareness and stewardship of wildlife crossings and consider wildlife migration in infrastructure retrofts, especially
as wildlife must migrate to seek out suitable habitat
Recognize and reward property owners who demonstrate excellent ecological stewardship of ecosystems

Beaches and Dunes

1. Land Use Planning and Zoning

Incorporate sea-level rise and coastal dynamics into beach management plans
Establish development setbacks behind secondary dunes in land use zoning and local building codes
Survey beach and dune complexes to identify points of vulnerability, such as:

Active erosion

Sediment depletion

Gaps in landward dunes

Low dunes

Footpaths cutting through dunes

Absence of vegetation

Narrow beaches

2. Conservation Practices

Protect dunes, dune-building processes, and dune vegetation
Promote ecologically-sound beach nourishment and dune restoration
Apply best management practices for wildlife habitat in dune design and management
Use native vegetation in dunes restoration projects
Design for continuous secondary, landward dunes
Utilize elevated walkovers
Plug gaps in secondary dunes
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Promote the use of native dune vegetation in local landscaping

Establish and protect the full range of native dune vegetation

Protect maritime shrub and forest vegetation typical of older secondary and tertiary dunes

Plant native herbaceous, shrub and tree species

Use native dune vegetation as protective hedgerows around properties to capture sand and storm deposits

and provide windbreaks

Consider the source and genetic diversity of plant material used in beach and dune restoration projects
Replace cut-through footpaths with elevated dune walkovers to reduce dune erosion and vulnerabilities to storm surge
Incorporate wildlife best management practices into beach and dune management to protect beach-dwelling wildlife
Re-design or retroft hard infrastructure in beach and barrier island environments to help address erosion and habitat loss

3. Public Education and Outreach

Establish and enforce local ordinances that protect dunes, including native dune plants and beach-dwelling wildlife
Participate in coastal community networks to share lessons from beach and dune management
Establish ecological literacy as a community goal to educate the public about beach and dune benefts
Provide educational signage and outdoor learning opportunities to advance understanding of beach and dune benefts
Consider beaches and dunes in land use planning and local governance decisions
Promote understanding of native beach and dune vegetation benefts
Engage community groups to inventory and map beach and dune systems
Develop local native species planting lists for beaches and dunes
Pursue funding and partnership opportunities for ecological stewardship of beaches and dunes
Recognize and reward residents and landowners who are excellent dune and beach stewards

Coastal Forest and Shrublands

1. Land Use Planning and Zoning

Establish restrictions on coastal forest and shrub clearing

Incorporate sea-level rise and coastal ecosystem migration projections into coastal forest and shrub management plans
Survey and map existing coastal forest and shrubland habitat

Map existing upland open space in relation to projected marsh migration

Conduct inventories of native trees and shrubs in your community

Develop native vegetation planting lists based on this inventory

Develop a local seed bank of local native species for native landscaping and restoration

Establish or protect dune vegetation communities, from beach grass to maritime forest

Train landscape architects and contractors in native landscaping and ecological solutions to coastal hazards

2. Conservation Practices

Protect intact coastal forest and shrub stands

Establish ordinances and practices supporting maritime forest and shrub protection and restoration

Promote landscaping with native coastal forest and shrub vegetation

Identify and protect all existing native vegetation

Incorporate coastal forest and shrub species into stormwater management features

Establish groundwater conservation and ecological recharge practices to minimize saltwater intrusion into plant root zones
Discourage the use, sale or transport of invasive, non-native species that impair coastal forest and shrub communities.
Keep loose pets and predators out of coastal forest and areas to protect habitat and wildlife

3. Public Education and Outreach

Educate the public about the protective and habitat value of coastal forest and shrub vegetation

Provide educational signage and outdoor learning opportunities to advance understanding of coastal forest and

shrubland benefts

Consider coastal forest and shrub conservation in land use planning and local governance decisions
Promote understanding of native coastal forest and shrub vegetation benefts

Engage community groups in citizen science to inventory and map coastal forest and shrub vegetation in the

community and surrounding landscape

Develop native species planting lists for coastal shrub and forests

Require use of native plants in public landscaping and any ecologically sensitive areas.

Encourage and incentivize native landscaping on private properties.

Pursue funding and partnership opportunities for ecological stewardship of coastal forests and shrublands
Design and build public demonstration gardens and native landscaping exhibits with interpretive signage
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Tidal Marshes

1. Land Use Planning and Zoning

Incorporate sea-level rise and coastal ecosystem migration projections into tidal marsh management plans

Map tidal marsh migration zones and barriers to marsh migration, such as hard infrastructure

Discourage new development or infrastructure designs that would block marsh migration

Establish development setbacks from tidal marshes

Establish ordinances ensuring zero loss of tidal marshes

Promote enrollment in NJDEP’s Blue Acres program for residents in low lying areas and in the path of projected
marsh migration

2. Conservation Practices

Inventory all tidal marshes in your municipality
Establish practices that protect existing tidal marshes
Assess tidal marshes in your municipality to understand their condition
Develop plans to restore impaired tidal marshes with state and federal agencies, scientists, and community groups.
Possible signs of damage include:
Legacy manmade ditches, pools, or dikes that interfere with tidal fows or hasten erosion, and saltwater intrusion
Eroding edges
Signs of signifcant subsidence or drowning
Roads or other infrastructure crossing a marsh that will restrict water and sediment fow or the free passage of fsh
and wildlife
Prioritize living shoreline practices over hard infrastructure, where feasible
Reduce, soften or eliminate rigid vertical structures adjacent to tidal marshes
Apply ecological best practices when considering re-using dredge materials to restore marshes
Adopt ecologically sound mosquito control practices, as opposed to those that damage marsh condition and water quality.
Such practices include:
Promote actions residents and property owners can take to manage container-breeding, disease-bearing mosquitoes
around homes, schools, and businesses
Target mosquito control in select areas where disease-bearing mosquitoes are known to be present
Support natural mosquito predators, such as dragonTies, birds, bats and fsh
Encourage citizen science monitoring of mosquitoes and predators
Obtain the appropriate expertise to identify mosquito species
Review and revise local wake limits to reduce erosion of shorelines and tidal marshes
Use wake size limits instead of speed limits
Review current no-wake laws to ensure they provide adequate protection against tidal marsh erosion
Enforce existing no-wake zones
Establish or expand no-wake zones adjacent to all tidal marshes
Restore tidal fow where it has been severed within and between marshes and other tidal areas
Advance efforts to reduce polluted runoff into marshes, bays, and waterways
Promote use of native plants to reduce need for synthetic inputs, such as pesticides and fertilizers
Promote a culture shift away from grass turf and replace with native vegetation
Reduce impervious surface cover
Adopt low-impact development and green storm water management practices

3. Public Education and Outreach

Publicly declare the importance of tidal marshes for community resilience
Engage the public as citizen scientists in tidal marsh monitoring and reporting
Recognize and reward private landowners who demonstrate excellent ecological stewardship of tidal marshes
Follow ecological mosquito control practices to reduce pressure on marshes from mosquito control activities
Educate public about the distinction between mosquitoes that inhabit tidal marshes and disease-bearing,
container-breeding mosquitoes
Disseminate information about the vital role residents have in mosquito control efforts by preventing against
standing water on their properties that attracts container-breeding mosquitoes
Promote CDC-recommended personal protective measures
Emphasize the value of natural mosquito predators over pesticide spraying
Target mosquito spraying only where most necessary, in proximity to populated areas where actual disease risk
has been detected
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This vision of thriving, )
resilient coasts is possible
through a shift in how coastal
communities plan and manage open
“space, natural features, and developed
areas, with a changing future in mind.

Avalon Dune and Beach Trail at Avalon, NJ.

Photo: Stacy Small-Lorenz
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