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A Transition Between Land and Water
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A Transition Between Land and Water



• Stabilize banks 

• Limit erosion 

• Anchor lake 
sediments 

• Reduce runoff

• Absorb nutrients

• Provide habitat

Plants protect 
shorelines



Modified from Maynard and Wilcox 1997

Shoreline Plant Communities 
are Dynamic



Image courtesy of Oakland County Parks and Recreation









All fish species in 
Michigan utilize the 
shallow nearshore 

area of a lake at some 
point in their lives

Mark Bugnaski



Mark Bugnaski A Sense of Place and Memories





Scott Brown



Loss of shoreline 
habitat is a 

statewide issue

~70% of lakes in 
southern Michigan are 

intensely developed

Map from Midwest Glacial Lakes Partnership



MN DNR

Historical “Cabin” Lake Lot

Small reduction of habitat

Little to no lawns

Minimal shoreline erosion
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MN DNR

City-style Lake Lot

Very little habitat

High maintenance

Erosion issues
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Impacts of Lake Development

Undeveloped 1940’s 1990’s
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Impacts to aquatic plants

Modified from Elias and Meyer 2003.
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Residential development impacts on Bluegill
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Modified from Schindler et al. 2000



What’s Happened to Frogs?
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Modified from Elias and Meyer 2003.

0 10 20 30 40 50 60 70 80

Developed

Undeveloped

Developed

Undeveloped

Tr
ee
s

Sh
ru
bs

Percent of shoreline

Impacts to shoreline trees & shrubs



What’s happened to the birds?

Undeveloped Developed
Lindsay et al. 2002



Lawns
• Little wildlife value
• Goose conflicts
• Runoff increases
• Erosion issues



Hardening our shorelines
Removes vegetation and a creates a disconnect from the lake to the upland

• Changes wave energy • Barrier to wildlife• Removes habitat • Costs $$$

Wave energy scours bottom
and suspends sediment



HISTORIC IMAGERY
1938

RECENT IMAGERY
2014

Courtesy of the 
Michigan Department 
of Environment Great 

Lakes and Energy



NATURAL SHORELINE (1938)
TO

DEVELOPED SHORELINE (2014)



NATURAL SHORELINE (1938)
TO

DEVELOPED SHORELINE (2014)



HISTORIC SHORELINE DEVELOPMENT (1938)



Balanced Landscaping

A little lawn

With a small beach

Added beauty and privacy

… and a nice buffer

Mark Bugnaski



Unit 3: Part 1 Review
The shoreline and near shore area is a transition zone 
between water and land, it is critical to maintaining water 
quality and providing habitat for a diverse array of fish and 
wildlife.

Developed lakefront properties with extensive paved surfaces, 
lawns to the water’s edge, and/or the presence of little native 
vegetation near the shore can negatively impact water quality. 

Studies have shown that as development increases on shoreline lots, 
there is a(n):

Decrease in trees and shrubs
Increase in common, more urban birds and a decrease in uncommon birds
Decrease in the number of certain frog species
Increase in water runoff, sediment, and phosphorus entering lakes

Lawn grass has weak, small roots that do not stand up to 
wave energy and is inviting to geese. 
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Rethink the “Perfect” Lawn
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Balanced Approach

• Upland

• Buffer

• Shoreline

• Lake





If you have 
it, then 
keep it 

Preserve 
the native 
vegetation 
you have

Mike Bugnaski

First Approach



Second approach: If you don’t have it, add it



• Native versus non-native
• Different shoreline zones
• Bio-engineering

Planting considerations

• Native versus non-native
• Different shoreline zones



Native plants:

• Adapted to soil and climate in which they live

• Resist damage from freezing

• Have high ecological importance 

• Require less maintenance

• Have extensive root systems

• Important linkages with food web

The importance of native plants



Considerations:
• Aesthetics

• Water depth

• Frequency of flooding

• Length of inundation

• Soil moisture

• Sun exposure

Choosing plants based on local conditions



Buffer Zone



Native Plant Buffer

Sedimentation
Nutrient Uptake

Erosion Control



Shoreline 
Zone



Erosion issues?
Bio-engineering may be necessary



Bioengineering Design
Coir log design – low energy

Coir Log



Bioengineered Design
Rock design – high energy



What if I already have a seawall or rock rip rap?

There are lots of options!



Fish Sticks and Turtle Logs



Healthy Lawns, Clean Water
• Mow high and let grass clippings fall

• Consider no fertilizers or pesticides

• Conduct a soil test to determine nutrient needs, if 
any

• Select a phosphorus-free product and a slow-
release source of nitrogen

• Follow label instructions when applying 
pesticides



Carefully select and apply fertilizer

• Michigan Fertilizer Law
• Restricts the use of fertilizer containing phosphorus on 

lawns
• Does not BAN its use – there are some exceptions for 

its use
• Includes guidelines for eco-friendly fertilizer application 

and clean-up



Michigan Natural Shoreline Partnership

http://www.mishorelinepartnership.org/



What Else?



If you already have a seawall, planting a buffer and adding 
rock in front of the seawall can help reduce negative 
impacts.

Unit 3: Part 2 Review

Native vegetation is key to a lake friendly landscaping design

When creating a natural shoreline, work with existing native 
vegetation when possible and reintroduce native plants when 
necessary.

Bioengineering techniques use native plants, biodegradable 
material, and sometimes rock to stabilize shorelines from 
low to high energy sites.   
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Upland Zone Click to add text
Click to add text



Bare Upland 
Zone: 

What's at Risk?



REDUCE RUNOFF, PROVIDE HABITAT & ADD BEAUTY

Mark Bugnaski Photography Mark Bugnaski Photography

What can you do?



Reduce Runoff: Plant Trees



Prairie or Woodland Garden
Increase infiltration

Reduce runoff
Reduce erosion

Wildlife
Beauty



Mark Bugnaski  

Stormwater Capture: Rain Garden

Washtenaw County Water Resources
Washtenaw County Water Resources



Stormwater Capture: Rock Infiltration

Modified from Wisconsin Healthy Lakes



Capture and Reuse: Rain Barrels

Photo credit: Jennifer Acevedo



Capture, Redirect and Absorb on Slope
Water Diversion/ Diversion Bar

 Redirects runoff  Decreases erosion  Increases infiltration



Minimize hard surfaces

Mike Bugnaski



Septic Systems:

• Understand how the 
system functions

• Identify location of 
components

• Maintain the system

United States Environmental Protection Agency (US EPA)



Special Risk 
Factors Near 
Lakes:

• Inadequate soil 
depth and type

• High water table
• Systems too 

close to shoreline
• Water flows 

towards the lake
United States Environmental Protection Agency (US EPA)



Plumbing or septic 
tank backups

Slow‐draining fixtures 
and/or gurgling sounds 
in the plumbing system

Surface sewage, wet 
spots, odors, or lush 
vegetation on/near 
drainfield

Recognizing signs of trouble

Barry‐Eaton Health Department



United States Environmental Protection Agency (US EPA)



On-Lot Solutions

Package Treatment Unit

• Mound System
• Package Treatment 
Unit



Off-Lot
Solutions

• Sewer System
• Neighborhood 
cluster system

Larry Stephens



Simple actions can make a big difference

Reduce use of salt 
to melt ice on 
paved surfaces

1
Don’t rake leaves 
into lake

2
Keep campfire ash 
out of the lake

3
Pick up after your 
pet

4



Balanced Landscaping

A little lawn

With a small beach

Added beauty and privacy

… and a nice buffer

Mark Bugnaski





Unit 3 Summary

Plants, from trees to prairie or woodland gardens, help to 
reduce runoff, provide habitat and add beauty to the 
upland zone of a lake property.

Diverting runoff into rain gardens, rock infiltration, and rain 
barrels, are practices that can be used to capture or redirect 
runoff so that water can absorb into the ground instead of flow 
into a lake, 

Small lot sizes, inadequate soil depth and type, high water 
tables, and groundwater that often flows toward the lake, 
are risks to shoreline septic systems.

Maintaining your septic system and exploring alternative 
treatment options that might be more suitable to your site and 
soil conditions can help protect your family’s health, the lake, 
and your investment. 



Connect with Michigan State University Extension

Learn about Michigan’s water resources and how to protect them on 
our website. Sign-up for news alerts to stay up to date on local learning 
opportunities and future online programs.

www.extension.msu.edu


