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and expertise installing shoreline stabilization practices in Maine®s many different freshwa-

ter and saltwater environments. The development of this guidance and successful imple-

mentation throughout Maine would not be achievable without collective action and dedica-

tion of these many agency, contractor, municipal, and other coastal resilience practitioners.  
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OUR SHORE project was funded in part by the Clean Water Act Section 319 through a 

grant from the US Environmental Protection Agency  The contents of this document do not 

necessarily reflect the views and policies of the USEPA, nor does the US EPA endorse 

trade name or recommend the use of any products, services, or enterprises mentioned in 

this document.  
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Why Nature-based solutions are necessary 

Erosion is a natural process. Over a geologic timeframe, nothing remains stable. Shorelines erode and 

change form, rivers meander, and bluffs fall. Historically, we have relied on engineered solutions and 

hardened shorelines when erosion poses a risk to property and safety. Unfortunately, traditional hardened 

stabilization structures like seawalls do not dissipate wind-driven wave energy, directing it sideways and 

down, leading to increased erosion down shore and lakebed scouring. This can reduce water clarity, 

increase algae growth, and harm or even eliminate critical nearshore aquatic habitat. The widespread use 

of materials like riprap to protect sites from wave erosion has negatively impacted many Maine species 

through loss of vegetation along the shoreline, erosion of nearshore habitats, and heat transfer. 

 

OUR SHORE concept 

OUR SHORE is intended to provide a method of comparing options for shoreline stabilization so 

landowners, contractors, designers, and others can customize solutions for shoreline erosion in a manner 

that preserves or improves shoreline habitat and long-term resilience. 

An ecological approach 

By utilizing an ecological approach to shoreline stabilization, we can re-create a l̄iving shoreline° using 

native plants and bioengineering techniques. Living shorelines prevent erosion and protect the banks from 

the impacts of flooding while maintaining a healthy aquatic habitat that supports recreation. Native plants 

stabilize the soil and Ĝlter run-off, preventing pollutants like phosphorus and nitrogen from entering lakes 

and coastal areas. They also provide habitat and food for terrestrial species, shade the lake to keep waters 

cooler for Ĝsh and other aquatic species, and enhance nearshore habitat. 

 

Selecting the right tools 
There are many common issues along lakeshores and coastal waterfronts that lead to erosive conditions 

which threaten the health of waterbodies and surrounding properties. Sometimes, it takes several Best 

Management Practices (BMPs) to address the compounded problems resulting from poor development 

along shorelands. Criteria for choosing appropriate shoreland BMPs or bioengineering solutions includes 

practices that cause minimal disturbance while providing maximum beneĜt. A combination of several 

techniques can often be used to ensure that the best practices chosen are suited to the speciĜc site. The 

following page presents examples of common issues with armored shorelines along with three potential 

solutions for each problem. 
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Observe and blend project with any unaltered shore near site 

Use native, natural, living, and biodegradable materials  

Reach conditions that function as a naturalized shore over time  

Revegetate/reconnect shoreline buffer  

Assess the existing shoreline vegetation and the contribution to stability, water quality, 

& shoreline habitat connectivity. 

Overland Water and Land Use   

Assess how use of the site may affect stability  

Height & Slope Risk  

Assess contributions of height, slope, and soil conditions to instability risk  

Source & Severity of Erosion  

Assess the contributions of instability by source such as Surface water Flows, Ground-

water, wave action/ toe erosion, and Ice. 

Selecting appropriate tools and practices to stabilize shorelines using the least amount of intervention to 

become more resilient to erosion long term. 

Erosion Control Selection Based on Site 

Select tools for stabilization based on the causes identiĜed through assessment.  
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Costs and Performance 

Two of the most common questions when determining what shoreline 
stabilization practices to use are cost and performance. Direct compar-
isons between the cost of green infrastructure and gray approaches 
are difĜcult for many reasons, primarily due to low availability of data. 
Since riprap and walls have been the predominant choice for shoreline 
stabilization for many decades, data for these designs are often availa-
ble, while data for natural or hybrid options are lacking. However, as 
more living shorelines are being installed, more information on the ef-
fectiveness is being gathered, and the increasing knowledge base is 
also reducing installation costs. 

Photo: Paul Bernacki 
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What We Know 

What we do know about cost and performance is that most calculations for return on investment, or life 
cycle cost, are determined based on a modeled performance period (e.g., Ĝfty years), not actual. There 
are examples of green and of grey designs that have failed in 10 years or less. The aggregate, long-term 
cost of maintenance on each type of system is also understudied. There also is a lack of data on the nega-
tive costs of riprap, wall, or other grey options. As a result, there is substantial variation in cost estimation 
across different regions and designs.  

 

What We Are Learning 

What we are learning is that living shorelines grow stronger over time and can be more sustainable in the 
long run than seawalls or rip-rap revetments alone. Green infrastructure designs can adapt to changing 
environmental conditions and can be less prone to fail than rock revetments alone in storm events. Addi-
tionally, properties near green infrastructure may see an increase in value due to improved aesthetics and 
access to recreational activities. 

 

Based on the information provided in NOAA®s Green Infrastructure database, and case studies on NO-
AA®s website it is evident that green infrastructure, including techniques such as living shorelines, can of-
fer cost-effective solutions for coastal resilience compared to gray infrastructure. Green infrastructure, 
which encompasses natural and nature-based 
approaches, has been shown to not only reduce 
the impacts of flooding and erosion and require 
less long-term maintenance, but also provide 
additional social and economic beneĜts. In 
Maine, we are not yet able to offer an exact cost 
estimate across design types. However, we an-
ticipate collecting this information over time, and 
currently recommend reaching out to practition-
ers for information on projecting materials and 
implementation expenses.  

Green Infrastructure Effectiveness Database 
https://coast.noaa.gov/digitalcoast/training/gi-database.html   
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Minimize disturbance of as much soil as possible 
 

Soil structure contains microscopic organisms, Ĝne roots, fungi and other 
interconnected systems made over long time periods. Disturbing more soil 
than necessary or changing the way water flows across the soil can impact 
its stability. Keeping the soil structure as intact as possible helps with overall 
stability and healthy soils promote a balanced habitat. 

 

Minimize removal of vegetation 

A mixed stand of vegetation from herbaceous to trees provides a mix of roots with enormous holding 
ability. Erosion and instability increase when vegetation is lacking, and when 
development and lawns have encroached to the top of the bank. 

 

Examine land use and overland flow contributions 

Hardened shorelines have impacts on aquatic and terrestrial species and 
contribute to water quality issues. We can avoid these problems by 
addressing localized contributors to soil instability prior to reaching for 
engineered solutions. 

 

Target the solutions at each of the contributing sources of erosion 

Although it may seem simple to address shoreline erosion in a single action or project, the reasons for 
erosion can be complex and involve a number of contributing factors. By looking at each factor an 
overall plan can take shape that prevents unintended impacts to our water quality and resources. 

 

Maintain, restore, and enhance shoreline habitat 
elements 

When work is being done to the shoreline, it is important to consider a 
project®s outcomes for maintaining a naturalized condition. A good 
stabilization project will also result in a natural transition from aquatic to land 
habitats and also provide continuity along the water®s edge to ensure these 
important wildlife travel corridors are maintained. 

 

Make it last 

Riprap revetment, seawalls, and other hardened structures can increase erosion of shoreline habitat as 
well as neighboring properties through deflection. These solutions are not long term and require 
inevitable maintenance restoration. Riprap and walls may not be necessary at all if other erosion 
sources can be mitigated. If armoring does take place, using Ĝlter gravel instead of geotextiles allows 
the hardened shoreline to be inĜlled to introduce habitat and vegetative stabilization. 

OUR SHORE Key Principles 
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How to Use The OUR SHORE Guide 

Through "O.U.R. S.H.O.R.E," individuals can 1. Assess sources of erosion, 2. Identify appropriate 

design practices, and 3. Navigate permit processes to streamline installation of Nature-Based erosion 

control measures. This program caters to homeowners, contractors, resource managers, and community 

leaders, providing them with the necessary support for successful NBS implementation.  

Design practices are identiĜed based on the severity of risk and are not 

speciĜc to the natural resource (lake, river, stream, sand dune, beach, bluff, 

etc.). Instead, the Ō.U.R.  S.H.O.R.E° approach was created from the 

understanding that these solutions have a proven track record in Maine, 

particularly along rivers, streams, and lakes, and there is an increasing 

number of successful applications of these solutions in Maine®s estuaries and 

ocean coasts. 

Results from using this guidance should not substitute professional 

consultation. Seeking expertise from a Professional Engineer, or qualiĜed 

design professional, as well as biologist or other environmental professional 

who can support habitat design elements is highly recommended. 

 OUR SHORE RESOURCES 

Guide to Shoreline Stabilization Options² This comprehensive guide provides orientation to why the 

OUR SHORE approach was developed and its key principles, as well as detailed information to become 

familiar with shoreline stabilization design practices. Included in the Guide are several companion 

documents such as the Assessment Checklist for Erosion, Common Materials in Nature-based Shoreline 

Stabilization, a Planting Guide, Case Studies, and more! 

¶ Assessment Checklist for Erosion³The on-site checklist is used to assess the sources of instability 

and the severity of risk from those sources of instability at your site (sorted low to high risk). Based on 

the assessment Ĝndings, erosion control practices are identiĜed (sorted low to high for ability to reduce 

risk). Contact Maine DEP if you are looking for assistance completing the Checklist. 

¶ Common Materials in Nature-based Shoreline Stabilization-A short list of common materials to 

become more familiar with the Ĝeld of nature-based shoreline stabilization. 

¶ Tools and Practices²Descriptions and pictures of common design practices covered in the guidance. 

¶ Planting Guide²The Planting Guide summarizes go-to planting guides for Maine landscapes 

recommended by experts who are designing and installing nature-based stabilization projects. A short 

list of inland and of coastal living shoreline plants is included.   

¶ Outcomes & Case Studies²Example design solutions for different landscapes and case studies. 

¶ Training²All of these materials as well as training opportunities for contractors, municipal ofĜcials, and 

community members can be found on the Maine Department of Environmental Protection website, 

https://www.maine.gov/dep/land/training/index.html.  
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The Problem with Riprapped Shorelines and Seawalls 

Riprap has been used for many years to shield eroding shorelines from the influences of waves and 

weather. However, this technique has innate costs which have become clear over the past decade 

alongside the increase of armored shorelines. Covering the banks of waterbodies with rock is 

detrimental to surrounding ecosystems, eliminates habitat for native flora and fauna, and damages the 

very resources they were intended to protect. Riprap stone may still have a place in the design of 

erosion control projects. By understanding the consequences of traditional riprap installations, we can 

effectively incorporate stone into vegetative soil stabilization techniques.  

Consequences of Shoreline Walls 

ÒWave energy is deflected by shoreline walls. The energy 

moves downward and to the side leading to signiĜcant scour at 

the base and footing of the wall. 

ÒShoreline walls provide no interface between the water and 

land habitats 

ÒArmored shorelines cause signiĜcant scour and alteration of 

nearshore habitats 

ÒShoreline walls frequently fail through a combination of 

undermining to the footer and inadequate drainage behind the 

wall. 

Consequences of Riprap 

ÒBare riprap stone inhibits growth of natural 

shoreline vegetation 

ÒRiprap crushes habitat that is important to our 

native Ĝsh and wildlife species.  

ÒRiprap is typically installed with a plastic 

geotextile fabric underneath which inhibits 

naturalization. 

ÒRiprap redirects wave energy to neighboring non-

armored shorelines and causes additional scour of 

bottom sediments. 
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The Shoreline Erosion Process 

Erosion occurs as the power of water and saturation overtake a soil particle®s ability to stay 

connected to the soil particles surrounding it. Flowing water from overland can cause erosion in 

the form or raindrops, sheet erosion, rill erosion, and gully erosion. (See page 17 for more 

information on soil structure) 

As wave action and saturation weaken and erode the base or toe of a bank, the weight and height 

of the soils become unsupported and can collapse, sliding or rotating into the water. This process 

results in a slope that is less steep and often contains vegetation that can easily regrow. The trees 

that fall into the resource can deflect flows and prevent further erosion of the slope. When slumps 

occur or trees fall in, the response to immediately remove them can make them more susceptible 

to continued erosion of the exposed soils.   

Waves, weather, and time cause the toe of 

a coastal slope to gradually erode. The 

soil that rests above the eroded toe is now 

unsteady and slumps off the main body of 

the slope, down to the base, where is 

helps to stabilize the bluff. These slumps 

are repeated until the slope has reached a 

stable grade and the toe of the slope is 

rebuilt. 

Erosion and Sedimentation  

Bank failure and stability cycles 

Erosion refers to the process of soil particles 

being detached from the soil structure and 

moved from their original location. Erosion can 

occur at a scale as small as a raindrop, or in large 

mass movements of soil or slides.  

Sedimentation or deposition is the settling of soil 

particles out of the water.  Water with higher 

velocity will be able to keep the particles in 

suspension longer.  Larger and heavier particles 

will require a lot of energy keep moving, while 

small particles like silts and clays may require 

extremely calm conditions to settle out of the 

water.   
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Erosion and Sedimentation in Rivers 

The ability for a river or stream channel to erode depends on the localized watershed size and 
characteristics. Given the opportunity, river channels will migrate and move; forming deep bends 
and oxbows that can cut off sections of the river, creating oxbow lakes. Within streams and rivers, 
energy is concentrated within the deepest part of the channel (the thalweg). Deeper water has more 
energy than shallow water and when the river bends and moves, the water erodes the exposed 
banks. When rivers don®t have the ability to move in natural ways, we®ve historically turned to 
armoring the bank, trying to shield the bank from the water³it can work, but often results in 
downstream erosion and other consequences. 
 

An extremely effective method of shoreline stabilization in rivers and streams is biomimicry. By 

observing the ways channels move within natural systems and replicating those concepts, we can 

implement effective stabilization designs. Interventions such as chop and drop, weirs & deflectors, 

and strategically placed boulders have proved successful at modifying stream dynamics to beneĜt 

shoreline stability and Ĝsheries habitat. (See pages18 and19 for examples of the techniques listed 

The larger the area of water (A) the greater the 

potential for a higher velocity (V) especially 

when there is a signiĜcant slope present. 

Friction from the edges of the river banks and the bottom of the 

riverbed slow down the movement of water. This results in the highest 

points of velocity being in the middle and at the top of the river. 
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Toe erosion refers to the eroded or unvegetated sediment at the base 
of a bank along the water®s edge. Toe erosion most commonly occurs 
from wave action hitting the shoreline or from scour along the edge of a 
river or stream bank. Other factors associated with toe erosion include 
ice scour/pushing, groundwater seepage, and saturation/draining of 
soils from water level fluctuations. Some toe erosion is common and 
may not be cause for any alarm by itself. This depends on the soil type, 
level of overall stability, rate of erosion, and presence of structures. 
When the toe erosion is low, protecting the toe should be enough to 
stop the erosion, but in more severe cases, the toe will need to be 
reestablished to support the slope weight in addition to protecting 
against further toe erosion.  

Ice erosion affects the shoreline differently than wave action, but the 

results can be similar. When ice is able to r̄aft° into or onto the 

shoreline, the force is immense, sometimes forming ice berms along the 

shore. While strong toe protection may be necessary to redirect this ice 

mass, there are other strategies that can prevent ice damage. Many 

shoreline shrubs and several tree species are adapted to harsh winter 

conditions and can absorb some of the force of the moving ice. 

Branches will shear off, but the root systems will produce vigorous 

growth in spring. Logs, poles or other strategically placed materials can 

be used to help the ice slide up the bank with less friction on the 

underlying soil.  

 

Types of Erosion Along a Shoreline 

Toe Erosion 

Ice Erosion 

Surface Erosion 

Surface Water plays a signiĜcant role in the overall stability of the 

shoreline embankment. As water flows across the land and crests the 

bank, the increase in velocity moves soil particles and increases the 

areas overall saturation levels. Surface water erosion can also be fed 

by wave spray, although dense vegetation does an excellent job of 

minimizing the effect by breaking up water droplets and diffusing the 

impact. During large weather events, sheet erosion can start to form 

more serious rills, even through the cover of grass. On longer or 

steeper slopes, this erosion may create channels and gullies along 

portions of the slope. These gullies leave the soil vulnerable to 

increased erosion from wave action and groundwater saturation.  

https://www.maine.gov/dacf/mgs/hazards/chg/index.html 
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Erosion from Surface Water and Wave Spray  

Compaction of soils through heavily travelled areas 

can decrease soil inĜltration, increase overland flows, 

damage the mycelial network and concentrates water 

in a way that increases its force and erosive power.  

Concentrated flows have the power to erode soils 

and contribute to overall instability. Slowing surface 

water down and spreading it out can alleviate the 

chances of sediment disruption. When concentrated 

flows build enough energy or there is a rapid slope 

increase, a head cut can form and extend upwards 

rapidly.  

Examples of Surface Erosion 

Concentrated Flows have eroded into this vegetated slope 

Sheet flows and foot trafĜc have exposed and started soil loss.  

Exposed roots used to be underground. 
Concentrated flows from land use are directed across a lawn 

to this shoreline  

Sheet Erosion 

Diagrams of types of surface erosion 

Gully Erosion Rill Erosion 
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Other Factors Influencing Stability  

Groundwater & Saturation   

Groundwater and soil saturation from fluctuating water levels (e.g. tidal areas), can contribute to 

bank instability in several ways. Saturated soils have reduced cohesion, meaning the soils do not 

s̄tick° to each other very well. This can lead to increased erosion rates from wave energy and makes 

slumps more likely. This is especially true when working with the less cohesive soil types and soil 

layer interactions.  

Slope instability from landward groundwater may occur at 

the resource's edge or higher up the slope. Sometimes 

groundwater is trapped above an impermeable soil layer, 

creating flows which are especially hard to stabilize. Tools 

for addressing excess groundwater and saturation range 

from covering exposed soil with organic materials to 

improving the site®s water drainage.  

Height and slope  

When assessing erosion risk, slope height and steepness are essential factors to consider, keeping in 

mind that other attributes such as vegetation and soil quality also play a role in the stability of the site. 

The grade of a slope is not always indicative of the risk of erosion, for instance a slope above 1:1 may 

be perfectly stable if the soils and vegetation are supportive. This is why it is important to look at all 

the forces that act upon a site during the assessment process.  

The steeper and taller the slope, the greater the overall weight that must be supported from the 

bottom. Sometime this risk can be addressed with toe stones, other times, regrading or other 

measures may be necessary. 

Angle of Repose   

The angle of repose is the steepest angle that loose soil 

can remain stable. This angle is influenced by the particle 

size, shape, and moisture content of the soil. Coarse 

particles like sand and angular stone have steeper angles 

of repose compared to Ĝner soils like silt. Soils with a high 

moisture content often have a lower angle of repose. This 

means that Ĝne marine sediment will want to maintain a 

lower slope than sites with coarse soil types, gravels, or 

glacial till deposits.   

NOTE: W̄eb Soil Survey (WSS) provides 

soil data and information produced by the 

National Cooperative Soil Survey. It is oper-

ated by the USDA Natural Resources Con-

servation Service (NRCS) and provides ac-

cess to the largest natural resource infor-

mation system in the world. NRCS has soil 

maps and data available online for more 

than 95 percent of the nation®s counties and 

anticipates having 100 percent in the near 

future. The site is updated and maintained 

online as the single authoritative source of 

soil survey information.°   

https://websoilsurvey.nrcs.usda.gov/app/  

Groundwater instability and deflection from neighboring riprap Photo: P. Slovinsky, Maine 

Geological Survey 

https://websoilsurvey.nrcs.usda.gov/app/
https://websoilsurvey.nrcs.usda.gov/app/
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Research conducted by the U.S. Army Corps of Engineers has demonstrated that bioengineering projects can provide re-

sistance to erosion comparable to hard armor. Soil bioengineering techniques have been found to withstand water velocities 

up to 12 feet per second (fps) for brush mattresses, 9.5 fps for coir rolls, and 10 fps for a log revetment with coir geotextile 

roll seeded with grass (see Table 1.1, Allen and Leech, 1997). Live stakes have a permissible velocity of up to 10 fps. Shear 

stress (the force exerted on the soil surface by flowing water) of up to 8 lb/ft2 can be sustained by live brush mattresses and 

vegetated coir rolls. This is equivalent to the resistance provided by 18" riprap, according to stability thresholds developed 

by the U.S. Army Corps of Engineers Waterways Experiment Station (Fischenich, 2001)  

With higher and steeper slopes, there is an increased risk of 

rotational failure within the bank. Rotational failure occurs when the 

toe of the slope slides out and up, while the upper embankment 

slides down. When addressing areas at high risk for erosion the 

involvement of a qualiĜed engineer is highly recommended.   

Rotational Failure Risk 

Tree Fall & Levering 

When trees grow along shorelines, they often lean out over the 

water in order to gain more sunlight. A tree leaning over the water is 

not an immediate cause for concern, however when a tree gets 

extremely large, they can sometimes fall, tearing up portions of the 

shoreline in the process. If a tree has fallen, it may provide some 

stabilization to the immediate area and should be left alone when 

possible. When a tree needs to be removed along any shoreline, it 

should be cut above ground to keep the root mass intact and holding 

the soil in place. Hardwood trees will often resprout if cut while 

dormant, and therefore should be cut in the winter, when possible.    

Shallow Ledge, Bedrock, & Hard Pan Soils 

Shallow ledge and hard pan soil layers are common in coastal Maine and can be tricky to work 

with. Water flows through permeable top layers of soil, but when it reaches a ledge or hardpan, it 

pools and flows, resulting in groundwater seeps, sliding, or faster erosion rates. Typically, toe 

stones or other toe treatments are anchored into the ledge with rebar and epoxy, or through 

shaping/fracturing the ledge into a supportive toe trench for anchoring. 

Factors influencing rotational failures 

Tree has uprooted and fallen across a 

bank 

Highly Erodible Soils and Bluffs 

Certain soils (like sands) have poor cohesion and are susceptible to water or wind borne erosion . 

Special considerations should always be made for the soil type encountered at a speciĜc site. 
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Nature®s Engineering Capabilities 

Soil Structure 

Our soils were formed during the last glacial period, about 12,000 years ago. Over time, those soils 

were colonized by plants, microbes, fungi, and other life. This process created a cohesive soil 

structure, meaning that the particles stick together and are harder to erode. Both bacteria and fungi 

secrete polysaccharide mucilages, which act as a glue, binding the soil particles together into 

water-stable soil aggregates. 

When shoreline soils are disturbed, the soil structure is degraded. Particles become more easily 

eroded and it takes many years for the soil life to recover and rebuild its erosion resistance. When 

choosing strategies to address shoreline erosion, it is important to consider minimizing grading and 

other disturbances which will impact the existing stability of the slope and soil. 

Shear Strength 

Shear strength is the maximum force that can be 

exerted on a soil before movement occurs. The 

soil®s shear strength is determined by factors 

including particle size, particle shape, 

vegetation, saturation, and the bonding 

properties of particles. Water saturation 

decreases the overall soil cohesion and shear 

strength, which is one reason groundwater and 

toe saturation can lead to soil loss. Undisturbed 

soil structures have a higher shear strength than 

loose soil (e.g. tilled). 

Buttressing & Arching 

A wide variety shoreline root systems is 

essential to maximizing soil cohesion and 

holding strength. Herbaceous plants and the 

natural duff layer help to protect surface soil 

particles from erosion while the root systems of 

shrubs and trees reach between soil layers, 

adding strength against sliding. The roots of 

trees and shrubs can also arch together below 

ground level, increasing the soil®s ability to resist 

erosion. The deep roots of trees act as 

buttresses or piles in a slope, supporting the 

weight of soil above them and counteracting 

shear stresses. 

/ƻƳǇŀǊŀǝǾŜ {ƘŜŜǊ {ǘǊŜƴƎǘƘǎ  
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Everything flows downhill¤especially water. If a hill is high enough, even a little bit of water can store 
quite a bit of potential energy. This is great if your intent is to provide drinking water for a town (that®s why 
water storage tanks are always really tall), but perhaps it®s not so great for developed shorelines. Steep 
slopes are typical in many of Maine®s immediate shorelines, and water flowing down these slopes' 
transfers energy to loose soils ² we call this erosion. Given enough volume, elevation change, and angle 
of slope, erosion can become quite severe. This is why paths to the water should meander through a well 
vegetated buffer. 

Meandering helps to break up the flow path. But the quality of the buffer is important. Single shallow 
rooted plants (lawn grass), while better than bare soil, does not provide as much diversity of surface 
texture or complexity of rooting as a well-developed multi-species buffer with a natural intact duff layer. 
The more diverse the buffer the better. 

 

 

 

 

 

 

What®s wrong with the lawn? 

Lawns alone cannot provide sufĜcient protection from erosion on your shorefront lot by itself. While lawn 
grasses do protect against surface erosion, the lack of deep root structure doesn't support long-term 
stabilization. Lawns are best used as an overall landscape design, to provide open space for outdoor 
activities. 

 

Almost all lawns contain non-native species 
which are ill-adapted to our climate 
conditions, requiring additional water and 
maintenance. Property owners can save time 
and money on maintenance while also 
increasing slope stability, protecting water 
quality and enhancing biodiversity by keeping 
lawn areas to a minimum and promoting 
native meadow conditions.  

Land Use Contributions to Instability 

ƘǧǇǎΥκκŘŜŎΦǾŜǊƳƻƴǘΦƎƻǾκƴŜǿǎκƎǳƛŘŀƴŎŜ-ǇǊƻǇŜǊǘȅ-ƻǿƴŜǊǎ-

ƘŜƭǇ-ǇǊƻǘŜŎǘ-ǎƘƻǊŜƭŀƴŘǎ-ǾŜǊƳƻƴǘ 

Well vegetated shoreline Poorly vegetated shoreline 
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