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Part 301, 
Inland Lakes 
and Streams

• Protects habitats, uses and health of inland waters

– Natural, artificial lakes 5 acres or more

• Regulates construction in inland lakes and streams

• Ponds that connect to a stream or within 500ft of another 
waterbody
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Photo: Theresa Custodio

ACTIVITIES REQUIRING A 

PERMIT UNDER 

PART 301:
(NOT A COMPLETE LIST)

Swimming area

Navigational Aid

Permanent Boat Hoist

Ponds

Utility Crossing

Dam

Removing a structure

Drawdown

Dry Fire Hydrant

Photo: Kip Cronk

Photo: Kip Cronk

Rock Rip Rap

Seawall

Boat Ramp

Permanent Dock Bioengineering

Photo: Shawn McKenney

Some vegetation control activities

Beach Sanding

Photo: Erick Elgin
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3 Tiered Permitting System

General 

Permits

Minor 

Projects

Public Notice 

Projects

Exempt 

Activities

$50

$100

$500-$2000No public 

notice

Best 

Management 

Practices!
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NATURAL SHORELINES PROVIDE

IMPORTANT FUNCTIONS AND VALUES! 

Erick Elgin, MSUEx
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• 24 amphibian
• 25 reptile
• 87 bird
• 19 mammal

Shoreline simplification results in a loss of refugia and habitat heterogeneity that 
can cause negative impacts on littoral fish and wildlife communities 

Christiansen et al. 1996, Jennings et al 1999, Garrison et al. 2005, Newbrey et al. 2005, Woodford and Meyer 2003, Radomski et al. 2010, 
Strayer and Findlay 2010

Physically complex shore zones support richer and more diverse communities
Tonn and Magnuson 1982, Strayer and Findlay 2010

Fish density, body size, and species richness is greater in structurally complex 
habitats with vegetation and woody structure

Barwick et al. 2004, Madjeczak et al. 1998, Jennings et al. 1999, Strayer and Findlay 2010

• 65 species of Michigan native fish
• 18 of which are Species of Greatest Conservation Need 

(Michigan Wildlife Action Plan)

• Habitat for fish and other animals during all life stages
• Food
• Cover
• Spawning
• Nursury

• Oxygenate lake• Algae competition
• Water quality
• Beauty
• Invasion resistance
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Developed lake shorelines have 
• Less woody structure
• Less emergent and floating-leaf vegetation cover, density, and complexity than 

undeveloped shorelines (Radomski and Goeman 2001, Elias and Meyer 2003, Jennings et al. 2003, Wherly 2012). 

• Scouring of the lake bottom and erosion of neighboring properties

• Sediment suspension, nutrient suspension lowers water quality

• Doesn’t support aquatic plant growth and natural shoreline vegetation

• No habitat complexity for fish and wildlife

• Create barrier for animal movement

• Remove natural energy dissipating capacity of sloped shoreline and 
natural vegetation
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NATURAL SHORELINE (1938)
TO

DEVELOPED SHORELINE (2014)
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NATURAL SHORELINE (1938)
TO

DEVELOPED SHORELINE (2014)
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Case Study

Silver Lake



13

Historic Imagery 1940
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Natural Shoreline 1940
To 

Developed/Shoreline 
Protection 2015
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Natural Shoreline 1940
To 

Developed/Protected 
Shoreline 2015
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Historic Wetlands
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Undeveloped upland shoreline – undeveloped vegetated upland areas

Wetland shoreline – emergent wetland vegetation

Developed shoreline – grass to the waters edge, structures and roads next to water

Hardened shoreline – seawalls, riprap

Shoreline Analysis
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20%

66%

13% 1%

1940 Shoreline Analysis

Undeveloped upland

Wetland shoreline

Developed shoreline

Hardened shoreline

Shoreline Type Miles

Undeveloped upland 1.26

Wetland shoreline 4.12

Developed shoreline .82

Hardened shoreline .07

Total 6.27

12%

22%

6%

60%

2015 Shoreline Analysis

Undeveloped upland

Wetland shoreline

Developed shoreline

Hardened shoreline

Shoreline Type Miles

Undeveloped upland .98 

Wetland shoreline 1.72

Developed shoreline .44

Hardened shoreline 4.79

Total 7.93
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Seawalls in Michigan history

• We’ve visually seen our inland lakes change over 
time 

• We’ve collected data and scientifically documented 
our lakes changing (See NLA slide)

• The changes and impacts from seawalls are widely 
supported by peer-reviewed science in Michigan, 
Midwest, and Nationwide (see previous citation 
slide)
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Natural Shoreline 1940
To 

Developed/Shoreline 
Protection 2015

The way we’ve always done it isn’t working anymore

The cumulative impacts of seawalls on our inland lakes have been significant. 
We’ve reached a point where the education, technology, and infrastructure has made less 

impactful alternatives widely available and achievable.
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Gull Lake, Kalamazoo County

Bioengineering:
• Flexible solution to protect shoreline – ABSORB and DISSIPATE not reflect wave 

energy
• Incorporate landowner wants/needs with natural shoreline functions/values

Alternatives to seawalls
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Increasing erosion problems and/or energy potential
Increasing complexity of solution
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3 Tiered Permitting System

General 

Permits

Minor 

Projects

Public Notice 

Projects

Exempt 
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$50

$100

$500-$2000No public 

notice

Best 

Management 

Practices!
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≤ 1 mile maximum fetch

Not adjacent to a heavily used 

boating access point or marina

Not located on a unprotected 

point, headland, or island where 

erosive forces are high

Site-specific conditions warrant 

bioengineering – must be 

necessary to prevent or control 

erosion

>1 mile maximum fetch

Adjacent to a heavily used boating 

access point or marina

Located on an unprotected point, 

headland, or island where erosive 

forces are high

Evidence of ongoing erosion or is 

where an existing seawall is being 

replaced with bioengineering

**Applicant must provide documentation of 
higher energy site conditions

Lower Energy Sites Higher Energy Sites



27Lower energy bioengineering
Illustration by Bruce Kerr
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___ cubic yards fill

Water access

Native planted buffer

Ordinary high water mark

Inland lake

N

Scale: 1″ = 10′- 0″

Coir log

___ feet coir log and plants
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Ordinary high water mark

Water 
depth

Lake bed

Native planted buffer zone

___ cubic yards fill

Scale: 1″ = 1′- 0″

Coir log

Turtle log

This project can be processed on a quicker timeline and at a lower fee if it meets the criteria of the Minor Project 
Category. Minor Project categories can be viewed at the following website: 

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf


30

• Scouring of the lake bottom and erosion of neighboring properties

• Sediment suspension, nutrient suspension lowers water quality

• Doesn’t support aquatic plant growth and natural shoreline vegetation

• No habitat complexity for fish and wildlife

• Create barrier for animal movement

• Remove natural energy dissipating capacity of sloped shoreline and natural vegetation

Picture taken: 2016

Homeowner Example #1
(lower energy)
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Fetch and boating activity:
Maximum fetch = 0.24 miles. Average depth 

across maximum fetch line = 1.6 feet. Maximum 
wave height = 0.47 feet. Site is near the inside of 

a smaller bay that is connected to a larger lake. 
Boat speeds are generally low and dominant 

watercraft consist mainly of pontoon boats, 
smaller vessels, and fishing boats
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Installation cost: ~$277 per linear 
foot. Included in that cost was the 
demolition and removal of the 
existing concrete seawall

Picture taken: 2021
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Design: Lower energy bioengineering
Installation date: 2017
Plant list: Carex bricknelli, various sedges, lilies, and vegetated coir mats. Mixed 
upland plantings of native and hybrid plants

Picture taken: 2021
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• Erosion issues – turf 
grass not strong 
enough

• Little wildlife value
• Increased runoff
• Increased sediment 

and nutrient 
suspension

• Promotes geese

Homeowner 
Example #2
(lower energy)
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6 feet

32 feet

16 feet

21 feet

14 feet

Fetch and boating activity:
Maximum fetch = 0.75 miles. Average depth 

across maximum fetch line = 17.8 feet. 
Maximum wave height = 0.89 feet. However, 

boats are very active during the summer 
months. Not an extremely high traffic lake, 
however waterskiing is common during the 

summertime.

Young, I.R. and L.A. Verhagen. 1996. The growth of fetch limited waves in 
finite water depth. Coastal Engineering, Vol. 29, pp.47-78
Young, I.R. 1997. The growth rate of finite depth wind-generated waves. 
Coastal Engineering, Vol. 32, pp.181-195.
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Installation cost: $19 per linear foot. 
$600 for the coir log, $150 for the 
plants total for the 40 feet of 
shoreline.
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Plant list: Rudbeckia hirta, 
Juncus effusus, Iris virginiana, 
Anemone canadensis

Michigan Flora
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Design: Lower energy bioengineering
Installation date: 2020
Consultant/Contractor: Homeowner installed
Yearly maintenance activity: Small amount of weeding
Yearly maintenance cost: No maintenance cost



39 Higher energy bioengineering
Illustration by Bruce Kerr
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Water access

Riprap extends 6 feet or less 
below the ordinary high water 

mark on a 1:4 slope (1 foot 
vertical for every 4 feet horizontal)

Ordinary high water mark

Inland lake

N

Scale: 1″ = 10′- 0″
Residential building

Coir log
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Ordinary high water mark

Water 
depth

Lake bed
18” maximum diameter riprap extends 6ft or less below the ordinary high water 

mark on a 1:4 slope (1 foot vertical for every 4 feet horizontal). Pea gravel underlayer

Coir log

___ cubic yards fill

Scale: 1″ = 1′- 0″

Native planted buffer zone

This project can be processed on a quicker timeline and at a lower fee if it meets the criteria of the Minor Project 
Category. Minor Project categories can be viewed at the following website: 

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf
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Homeowner 
Example #3
(higher energy)

Picture taken: 2011

Picture taken: 2011

• “Protect shoreline from erosion 
and to provide habitat and water 
quality benefits”

• “Replacing seawall with another 
hardened structure may create 
more erosion and not provide 
water quality or habitat benefits”
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Fetch and boating 
activity: Maximum 
fetch = 2.25 miles. 
Average water depth 
across maximum fetch 
line = 52 feet. Maximum 
wave height = 1.53 
feet. This site is located 
on a straight shoreline 
on a relatively long and 
narrow lake. Boat 
speeds are generally 
high and the lake is 
very busy in the 
summer. A wide variety 
of larger watercraft 
use this lake including 
many wake boats 
during the summer.
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Picture taken: 2019
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Video taken by Julia Kirkwood, EGLE, MNSP

Intermediate Lake, Antrim Co.
Maximum fetch = 2.25 miles

Maximum wave height = 1.53
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Picture taken: 2021 Julia Kirkwood, EGLE, MNSP
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Shoreline woody structure

Illustration by Bruce Kerr
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___ cubic 
yards fill

Ordinary high 
water mark

Inland lake

N

Grasses and 
shrubs

Scale: 1″ = 10′- 0″

Woody structure length into the water from 
ordinary high water mark = ___ feet

Structure cabled to 
anchoring points



51

Ordinary high water mark

Water 
depth

Lake bed

___ cubic yards fill

Woody structure length = ___ feet

Scale: 1″ = 1′- 0″

Anchor 
post Anchoring 

cable or 
rope

Woody structure

This project can be processed on a quicker timeline and at a lower fee if it meets the criteria of the Minor Project 
Category. Minor Project categories can be viewed at the following website: 

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf
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Fetch and boating activity: Maximum 
fetch = 0.66 miles. Average water depth 
across maximum fetch line = 15 feet. 
Maximum wave height = 0.83 feet..
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Ralph Bednarz
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55 “After” picture

Ralph Bednarz



56 “After” picture

Ralph Bednarz
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https://p.widencdn.net/jcv7ac/O
utreach_FishSticksBestPractices

https://p.widencdn.net/jcv7ac/Outreach_FishSticksBestPractices
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Fetch and boating activity: Maximum fetch 
= 0.84 miles. Average water depth across 
maximum fetch line = 36.2 feet. Maximum 
wave height = 0.94 feet. This site is located 
on a straight shoreline. The lake is very busy 
in the summer with a variety of larger 
watercraft and fishing boats. This project 
is adjacent to a frequently used boat ramp.
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Crockery Lake, Ottawa County



62Riprap
Illustration by Bruce Kerr
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Scale: 1″ = 1′- 0″

Riprap extends 6ft or 
less  below OHWM. 

1:3 slope

Native planted 
buffer zone

Filter fabric

OHWM

Water 
depth

Lake bed

Inland lake

18” max stone

Illustration by Bruce Kerr
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OHWM

Upland Planting

N

Scale: 1″ = 12′- 0″

Total riprap 
length = 100ft

Riprap extends 6ft or 
less below OHWM. 

1:3 slope

Inland 
lake

Native planted 
buffer

Cubic yd fill

Illustration by Bruce Kerr
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Jen Buchannan, Tip of the Mitt Watershed Council
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Seawalls with BMPs

Seawall replacement with BMPs
Illustration by Bruce Kerr
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___ cubic yards fill

Upland planting

Riprap extends from the top of the wall and into the water 6 feet or less below the 
ordinary high water mark on a 1:3 slope (1 foot vertical for every 3 feet horizontal)

Ordinary high water mark

Inland lake

N

Residential building

Scale: 1″ = 10′- 0″

D
o

ck
 le

n
gt

h
 =

 _
__

 f
ee

t

6 foot wide native 
planted buffer strip

P
ro

p
er

ty
 L

in
e

P
ro

p
er

ty
 L

in
e

Dock width = ___ feet
Seawall length = ___ linear feet

Break in 
buffer zone 
for access

Seawall replacement with native-planted buffer 
Best Management Practice 
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Ordinary high water mark

Water 
depth

Lake bed

18” maximum diameter riprap extends from the top of the wall and into the water 6ft or less 
below the ordinary high water mark on a 1:3 slope (1 foot vertical for every 3 feet horizontal). 

Filter fabric underlayer. 

6 foot wide native planted buffer strip

___ cubic yards fill

N

Scale: 1″ = 10′- 0″

Dock length = ___ feet

This project can be processed on a quicker timeline and at a lower fee if it meets the criteria of the Minor Project 
Category. Minor Project categories can be viewed at the following website: 

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf

https://www.michigan.gov/documents/egle/WRD-Minor-Project-Categories_733320_7.pdf
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Absorbs wave energy

Stabilizes sediment

Supports aquatic plants

Complex microhabitats

Improves land/water 

connectivity

Allow for energy dissipation

Scouring of the lake bottom and erosion 
of neighboring properties

Sediment suspension, nutrient suspension 
lowers water quality

Doesn’t support aquatic plant growth and 
natural shoreline vegetation

No habitat complexity for fish and wildlife

Create barrier for animal movement

Remove natural energy dissipating 
capacity of sloped shoreline and natural 
vegetation

Functions of BMPsFunctions of Seawalls
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EGLE’s Shoreline Protection website

https://www.michigan.gov/egle/0,9429,7-135-3313-164820--,00.html
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• Seawall replacement with native-planted 

buffer strip best management practice

• Lower energy bioengineering

• Higher energy bioengineering

• Riprap

• Docks and boardwalks through a wetland

• Shoreline Woody Structure

https://www.michigan.gov/documents/egle/Inland-Lakes-Shoreline-Protection-Seawall-Illustration_749025_7.pdf
https://www.michigan.gov/documents/egle/Inland-Lake-Low-Energy-Shoreline-Protection-BioEngineering-Illustration_749026_7.pdf
https://www.michigan.gov/documents/egle/Inland-Lakes-High-Energy-Shoreline-Protection-Bioengineering-Illustration_749028_7.pdf
https://www.michigan.gov/documents/egle/Inland-Lakes-Shoreline-Protection-Riprap-illustration_749330_7.pdf
https://www.michigan.gov/documents/egle/Inland-Lakes-Shoreline-Protection-Boardwalks-Illustrations_749331_7.pdf
https://www.michigan.gov/documents/egle/Inland-Lakes-Shoreline-Protection-Woody-Structure-Illustration_749332_7.pdf
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Michigan Natural Shoreline Partnership

• Learn about shorelines and shoreline design
• Learn about plants for inland lakes
• Find a shoreline contractor
• Get training on natural shoreline 

construction
• Library of information on health lakeshore 

management
• Shoreland Stewards Program

https://www.mishorelinepartnership.org/shoreline-erosion-control.html
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Where Do I Go For Part 301/303 Permit?

https://miwaters.deq.state.mi.us/miwaters/external/home

https://miwaters.deq.state.mi.us/miwaters/external/home


74 www.michigan.gov/jointpermit

http://www.michigan.gov/jointpermit
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• Joint Permit Application 
website

• MiWaters
• Inland Lakes and Streams 

Program
• Land/Water Interface 

Permitting Staff

https://www.michigan.gov/egle/0,9429,7-135-3313_71520_24403---,00.html
https://miwaters.deq.state.mi.us/miwaters/external/home
https://www.michigan.gov/egle/0,9429,7-135-3313_3681_28734---,00.html
https://www.michigan.gov/documents/deq/wrd-permit-staff_402908_7.pdf


76 Eric Calabro | CalabroE@Michigan.gov


