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Coastal and inland waterfront erosion in Maine is
a growing concern due to storms, flooding, and
rising sea levels. Nature-based design solutions
may offer an effective, long-term plan for
safeguarding both private and public property.
These designs provide strength, improve the
beauty of waterfront properties, and bring a
range of benefits to the community and to the
health of the environment. Unfortunately, we are
learning that rip-rap stone revetments without
plants can make erosion worse for neighboring
waterfront areas, are failing during storms, and
may not be a resilient solution to erosion.
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Photo 1: bluff face enhanced by pinned logs, lifts of coir filled with
organics and plantings. Courtesy of Nathan Robbins.
Nature-Based Solutions incorporate a blend of
plants that root into the environment, helping
sediment exchange and accumulation. As plant
communities mature, these designs gain strength,
offering greater resilience over time compared to
traditional rip-rap revetments (See Photo 1). Living
shorelines present a sustainable and cost-effective
alternative for protecting shorelines against
destruction from storms and waves.
Nationwide, Nature-Based
Solutions are becoming

embraced as the most effective l b
w plan to address waterfront and | &

| riverfront erosion.

For more information, contact:
OURSHORE.DEP.@maine.gov

Nature-Based Solutions to Shoreline Erosion,
also known as "Living Shorelines," are design
techniques that use natural materials to combat
shoreline erosion and flooding, while at the same
time offering many advantages to the local
ecosystems. These designs have a proven track
record in Maine, especially along rivers, streams,
and lakes. The application of Nature-Based
Solutions for erosion management is expanding to
include estuaries and ocean coasts in Maine where
the challenges presented by wave energy, tidal
fluctuations, and winter ice can be severe.

Find Nature Based Solutions Quickly!

The “O.U.R. S.H.O.R.E” Program provides
guidance and training for installing Nature-Based
Solutions to protect against inland and coastal
waterfront erosion. This program offers detailed how
-to information across Nature-Based best practices
and showcases different project examples from
throughout the state. Through "O.U.R. S.H.O.R.E,"
people can 1. Assess sources of erosion, 2.
Identify design recommendations, and, 3.
Navigate regulatory process to streamline
installation of Nature-Based erosion control
measures. This program serves homeowners,
contractors, resource managers, and community
leaders, providing them with the necessary support
to successfully use Nature-Based Solutions.

The Assessment Checklist for Erosion offers a
streamlined process checklist for site evaluation and
selection of Nature-Based design practices.
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Rivers and Streams

Nature-based stabilization practices reflect a more complete un-
derstanding of the natural and human influences on inland and
coastal waterfronts. Rivers and streams have long been focal
points for nature-based solutions. These waterways naturally me-
ander, transport sediment, and erode and deposit material along
their course. Development along floodplains and the waters edge
has restricted the natural dynamic movement of riverbanks creat-
ing a hazard for infrastructure, buildings, and communities. De-
velopment increases the amount of hard surfaces and makes £ : =
erosion and flooding worse. By understanding the principles of  photo 2: Erosion from Hurricane Irene in
fluvial geomorphology, which examines the formation and re- 2011, followed by an intense rain event a
sponse of river and stream channels to disturbances, we can woek [Bter.
mimic the natural processes of these waterways using materials
such as logs, tree root wads, and boulders for stabilization.

Rootwad deflectors, manufactured log jams, and other nature
-based practices used in Farmington Falls, Maine after a severe
landslide on an outward bend of the Sandy river. The deflectors
stick out and create slower
- moving water at the bank’s
toe, diverting higher energy
flows away from the bank
and creates stabilized, ripari-

an habitat. (See Photos 2
and 3) Photo 3: Rootwad deflectors and planted
) seedlings along 50’ section of bank.

Brush layering & Stone Toe: Dormant live poles and long brush
cuttings are toed-in with stone and fastened densely along a re-
o . graded stream embankment. The live poles will root along the
Photo 4: Brush layering. length and create a dense mat of deeply-stabilizing root systems.
(See Photo 4) .

Lakes, Ponds, Wetlands

Maine's lakes and ponds have long been sought-after recrea-
tion and vacation places and popular residential areas. What
were once seasonal cottages have now changed into year-
round homes often with grassy lawns leading to the water’s
edge, and now visible shoreline erosion caused by the loss of
planted buffers and increased boat wakes. Water quality is also
made worse by sedimentation and nutrient pollution that can e L
be caused by this kind of development on waterfronts and Photo 5: Rootwads, post assisted wicker

; . brush aggradation bundle structures,
throughout the watershed. In the past, the go-to solution for and plantings at Sebago Lake State Park.

lake erosion was the installation of rock riprap, which has since

been found to make erosion worse on neighboring shorelines and disrupt vital vegetated habitats.
Many modern nature-based stabilization designs for lakes use direct shoreline reinforcement, but
often the main cause of weakness comes from land management practices. The OUR SHORE quick
assessment checklist for erosion can help when figuring out site conditions and identifying sources
of instability, informing effective design practices to create stable shoreline habitats. For example, in
areas with toe erosion, it is effective to densely plant native species with infilled and planted riprap.




Coastal Sand Dune and
Beaches

Maine has been working extensively &
to restore coastal sand dunes in .
recent years across eleven sites in
southern Maine. This effort aims to
protect the state's coastal areas

from erosion and storm damage, N i s Sa

while also preserving the unique Photo 6: Buried Christmas trees in four : — >
ecosystems found in these areas. rows to reduce erosion and accumulate  Photo 7: Dune construction with sedi-

. . sand at Popham Beach, Maine. ment, sand fencing, and native America
The restoration work involves Beach Grass plantings in Saco, Maine.

planting native beach grasses and other vegetation, and installing

sand fencing and other barriers to prevent dune erosion. In Popham Beach, recent projects have
used buried Christmas trees as a natural method similar to sand fencing to reduce erosion and
accumulate sand. (See Photo 6 and 7)

Ocean Coasts, Estuaries, and
Coastal Wetlands

The principles of Nature-Based Solutions for
erosion control that have been successfully
applied to inland lakes, rivers, streams, and
wetlands can also be adapted for Maine's coast.
However, coastal erosion control designs must
be particularly resilient, incorporating features
and vegetation capable of withstanding the salt,
waves, and winds characteristic of Maine's
coastline, which is frequently battered by ocean | = -
storms and tidal fluctuations. Although there are o : 0670472015
limited examples of coastal Nature-Based '
Solutions currently in Maine (refer to map page

4), these designs are resilient in recent storms.  Pholo & Rlrap ot ogs rerorced ut mate end e sat
Over time, planted slopes are proving to be topsoil, erosion control mix, and native plants on slope

more robust than relying solely on unplanted rip- : A TR A e
rap stone revetments. The benefit of sediment |
accumulation and exchange that these natural
designs provide also reduces erosion on
adjacent shorelines. Coastal nature-based
erosion control practices encompass regraded
and planted slopes featuring a mix of salt-
tolerant plant species, adding soil and plantings
to existing rip-rap structures, and the use of
natural materials typically used in inland erosion
control methods, along with bagged or mounded
oyster and clam shells. Additional practices for
coastal erosion control include wave attenuation
devices, the establishment of living breakwaters,
marsh enhancement and creation, and the |
construction or enhancement of various types of
sand dunes. (See Photo 8 and 9).

Photo 9: Minimal proactive living shoreline treatments combining
pinned logs, small boulders, and plantings.




Expanding Living Shorelines Implementation in Maine

In Maine, there are currently only a small number of documented living shoreline projects along the
coast. This is very different from the extensive miles of unplanted riprap stone revetments. This scar-

city underscores the importance of efforts by the Maine’s Natural Resource Agencies and other
partners to provide increased support and guidance for nature-based solutions to address coastal
erosion. Due to the unique challenges associated with coastal interventions, specific permitting and
assistance are crucial to ensure responsible practices in Maine's coastal environments. The Maine
Department of Environmental Protection, alongside the Department of Agriculture, Conservation and
Forestry, Department of Marine Resources, Department of Inland Fisheries and Wildlife, and other
state agency partners, are expanding their services to promote the adoption of nature-based ap-
proaches for coastal erosion management.

Is a living shoreline a good idea for your coastal property?

Living Shorelines Decision Support Tool
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Total Score

@ 0 15(Probably Not Suitable)
@ 16 22|(Likely Not Suitable)
23 - 28 [Possibly Suntabte)}

@ 29 35 (Moderately Suitable)
@ 36 44 {Highly Suitable}

Figure 2: As of January 2023, data mapping within the The Living
Shoreline Suitability Decision Support Tool extends from Two
Lights State Park in Cape Elizabeth to the Schoodic Peninsula.

The Living Shorelines Suitability Decision Sup-
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port Tool from the Maine Geological Survey of-
fers valuable insights into the feasibility of im-
plementing living shorelines along sections of
Maine's coastline (See Figure 2). By utilizing
color-coded points, users can quickly assess
the potential suitability of a shoreline for nature
based design practices based on key factors
such as annualized fetch, nearshore bathyme-
try, shoreline type, aspect, relief, and slope.
This information helps shorefront property own-
# ers make informed decisions about the most
appropriate erosion control strategies, ultimate-
ly contributing to environmentally sustainable
management of Maine's coastal resources.
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