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TECHNIQUES INCLUDED IN THE RESTORATION EXPLORER

Nature-Based Living Shoreline

Nature-based living shorelines are best in low-energy areas. “Biological enhancements,” like biodegradable fiber logs (which
also provide habitat for ribbed mussels) or Christmas trees, are placed along the tidal marsh edge to provide a contained area
for sediment to accumulate and marsh vegetation to grow. In more moderate energy areas, it might be possible to use a hybrid

approach that pairs nature-based living shorelines with living reef breakwaters.
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Beach Restoration

Restoring beaches requires placing additional sand along a shoreline to help maintain habitat for key species—like
horseshoe crabs, red knots and piping plovers—that use sandy beaches for spawning or feeding. The natural sloping
beach allows waves to break across the sand, minimizing erosion of the shoreline edge.

Upland

Marsh Sill

Marsh sills are low elevation structures (e.g., rocks or bagged oyster shell) that run parallel to the shoreline and are below
water at high tide. The area between the sill and the marsh is often filled and planted with marsh vegetation to speed up

shoreline stabilization.
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Living Reef Breakwaters

Living reef breakwaters function similarly to constructed breakwaters, but are built to provide habitat for baby oysters,
mussels and other reef species to settle upon. Reef balls, oyster castles, bagged shell and other reef structures provide a
durable and heavily-weighted substrate. Over time, large reef structures can form that not only serve as a natural breakwater,

but also provide critical aquatic habitat.
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Breakwater
Breakwaters are typically constructed parallel to the shoreline and designed to reduce the amount of wave energy

experienced by the shoreline directly behind them. Sometimes a vegetated (typically marsh) shoreline is established
behind the breakwater. Unlike marsh sills, they are typically constructed in deeper water with more energetic waves.

They also tend to be slightly larger and are typically visible at high tide.
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Ecologically Enhanced Revetment
Ecologically-enhanced revetments are porous, vegetated structures attached to the shore. They are typically constructed

from rock or broken up concrete, although other materials can be used (e.g., gabion baskets, rubble/debris, and even
felled trees). They can be used at both open coastal locations and on lower energy sheltered areas.
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. Estimated Cost of . . .
Technique . Additional Benefits and Factors to Consider
Materials

Breakwaters attenuate more energetic waves further off of
the shore, ultimately reducing shoreline edge erosion. If
living reef breakwaters are designed to promote oyster
habitat, the development of three-dimensional reef
habitat can improve water quality and support important
fish species. Decisions to use bagged-shell, oyster castles,
rock or marl need to take into account the need to
stabilize the structures, as well as the ability of the
substrate (i.e., the ground the breakwater will be sitting
on) to withstand the weight of the structures. In addition,
the cost of shell bags do not include the cost of the clam
or oyster shell, which can be donated by local restaurants
or purchased. In addition, the state of New Jersey does
not currently allow oysters to be “planted” in waters closed
to shellfish harvest.**

Living Reef $100.00-$150.00 per
Breakwater linear ft.

Implementation of rock breakwaters in higher energy
wave environments requires a scrutiny of the lower soil
substrate conditions (i.e., what type of ground will the
$90.00-$150.00 per breakwater be sitting on). Breakwaters will reduce wave
linear ft. energy but careful attention should be placed on
monitoring bottom scour, which can result in negative
unforeseen consequences affecting neighboring coastal
areas.**

Breakwater

Although ecologically enhanced revetments can be used in
a wide range of energy environments, this technique lacks
inherent environmental benefits associated with lower
$90.00-$150.00 per impact living shoreline projects. In addition, this technique
linear ft. stabilizes shorelines but lacks a component of sediment
accretion. Therefore, it should mostly be considered in
high energy environments and/or areas where other
techniques will not work.

Ecologically
Enhanced
Revetment

Bulkheads are considered a hard armoring traditional
approach. Wave energy is reflected and not absorbed,
Bulkhead $80-$1,200 per linear ft. | which can result in bottom scour and loss of vegetation.
The natural shoreline is eliminated, resulting in a loss of
upland and shallow water habitat.

**For both Living Reef Breakwaters and Breakwaters, it is especially important to investigate permitting and licens-
ing requirements early in the process. The U.S. Army Corps of Engineers have additional requirements given that
breakwaters tend to be further offshore and the New Jersey’s Bureau of Tidelands will require a license if installing in
a Tidelands area.
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Budget Template

The budget categories in the budget
template (Figure 3) are presented to show
the range of costs associated with a living
shoreline project. The materials listed are
specific to a nature-based living shoreline
that uses a combination of bio-logs and
bagged shell. Please refer to the costs table
on pages 8 and 9 for key materials
associated with different living shoreline
techniques and consult with engineers and
ecologists to determine any other categories
that should be included in a budget.

Creative partnerships with conservation and
community groups can help reduce some
costs. For example, it can save time and
resources to contract with a conservation
group to monitor projects and engaging
community groups can both provide
volunteer time for installation and
maintenance (depending on the complexity
and accessibility of the project).

Nature-Based Living Shoreline Budget

Materials

Bio-log (coconut fiber) Coir Log - 12' x 12’ -
60Ibs

Estimated total number of bio-logs required
(12)

Coir Mats 6.6' X 165' (est. quantity: 3)
Oyster Shell Bags (est. quantity: 600)

Vegetation for Replanting <

Stakes for placement (est. quantity: 6
Tools (Wheel Barrels, hammers, e
Materials Total

Additional Costs
Engineering
Permit Appligation an

living shoreling, planting, and site-clean-up

Monitoring. Labor and materials.

Post-Construction Site Assessment. Labor and
any materials to replant vegetation and/or
replace bio-logs.

Annual maintenance. Any materials to repair
from damages to the project site.

Additional Total

Total Project Costs
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Figure 3. Sample project budget template.
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