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Natural shorelines provide important functions and values



Å 24 amphibian
Å 25 reptile
Å 87 bird
Å 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, Newbreyet al. 2005, Woodford and Meyer 2003, Radomski et al. 2010, 
Strayer and Findlay 2010

Physically complex shore zones support richer and more diverse communities
Tonnand 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, Madjeczaket al. 1998, Jennings et al. 1999, Strayer and Findlay 2010

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

(Michigan Wildlife Action Plan)

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

Å Oxygenate lakeÅ Algae competition
ÅWater quality
Å Beauty
Å Invasion resistance



Note: this is a video. You can find this on the MNSP website



Note: this is a video. You can find this on the MNSP website





Developed lake shorel ines have 

Å LESS WOODY STRUCTURE

Å LESS EMERGENT AND FLOATING-LEAF VEGETATION COVER, DENSITY, AND 
COMPLEXITY THAN UNDEVELOPED SHORELINES ( R a d o m s k i  a n d  G o e m a n 2 0 0 1 ,  E l i a s  

a n d  M e y e r  2 0 0 3 ,  J e n n i n g s  e t  a l .  2 0 0 3 ,  W h e r l y 2 0 1 2 ) .  

ÅSCOURING OF THE LAKE BOTTOM AND EROSION OF NEIGHBORING PROPERTIES

ÅSEDIMENT SUSPENSION, NUTRIENT SUSPENSION LOWERS WATER QUALITY

Å5h9{bΩ¢ {¦tthw¢ !v¦!¢L/ t[!b¢ Dwh²¢I !b5 b!¢¦w![ {Ihw9[Lb9 ±9D9TATION

ÅNO HABITAT COMPLEXITY FOR FISH AND WILDLIFE

ÅCREATE BARRIER FOR ANIMAL MOVEMENT

ÅREMOVE NATURAL ENERGY DISSIPATING CAPACITY OF SLOPED SHORELINE AND NATURAL VEGETATION
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Cumulative impacts

SECTION 404(B)1§230.11(G) OF THE CLEAN WATER ACT DEFINES 
ά/¦a¦[!¢L±9 Lat!/¢{έ !{Υ 

ά/¦a¦[!¢L±9 Lat!/¢{ !w9 ¢I9 /I!bD9{ Lb !b !v¦!¢L/ 9/h{¸{¢9a ¢I!¢
ARE ATTRIBUTABLE TO THE COLLECTIVE EFFECT OF A NUMBER OF INDIVIDUAL 

DISCHARGES OF DREDGED OR FILL MATERIAL. ALTHOUGH THE IMPACT OF A
PARTICULAR DISCHARGE MAY CONSTITUTE A MINOR CHANGE IN ITSELF, THE 

CUMULATIVE EFFECT OF NUMEROUS SUCH PIECEMEAL CHANGES CAN RESULT 
IN A MAJOR IMPAIRMENT OF THE WATER RESOURCES AND INTERFERE WITH 

THE PRODUCTIVITY AND WATER QUALITY OF EXISTING AQUATIC 
9/h{¸{¢9a{Φέ



άh¦w w9{¦[¢{ ώCwha aL/ILD!bϐ ¢hD9¢I9w ²L¢I 
THE F INDINGS FROM [MULTIPLE STUDIES]  FROM 
MINNESOTA AND WISCONSIN LAKES,  SUGGEST THAT 
SHORELINE RESIDENTIAL  DEVELOPMENT HAS 
CUMULATIVE EFFECTS ON L IT TORAL HABITATS THAT 
!w9 t9w±!{L±9 !b5 ²L59{tw9!5έ

WEHRLYET AL .  2012

L I N K  TO  M G L P  CO N S E RVAT I ON  P L A N N E R

http://ifrshiny.seas.umich.edu/mglp/


Cumulative impacts





Case Studies
SILVER LAKE, GENESEE COUNTY

LAKE CHARLEVOIX, CHARLEVOIX COUNTY



SILVER LAKE, 
GENESEE COUNTY

UNDEVELOPED UPLAND 
SHORELINEςUNDEVELOPED 
VEGETATED UPLAND AREAS

WETLAND SHORELINEς
EMERGENT WETLAND 
VEGETATION

DEVELOPED SHORELINEς
GRASS TO THE WATERS EDGE,  
STRUCTURES AND ROADS NEXT 
TO WATER

HARDENED SHORELINE ς
SEAWALLS,  R IPRAP



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

COMBINED 66% HARDENED /  DEVELOPED SHORELINE 
COMBINED 34% UNDEVELOPED UPLAND AND WETLAND 

SHORELINE

COMBINED 14% HARDENED/  DEVELOPED SHORELINE 
COMBINED 86% UNDEVELOPED UPLAND/WETLAND 

SHORELINE



LAKE CHARLEVOIX, 
CHARLEVOIX COUNTY



Lake Charlevoix ςCase Study

Riprap

Seawall

Wetland Beach

Developed

Jetty

Natural

Seawall  / Beach sand
Boat launch

50%HARD ARMORING



C HAD F I ZZELL
WET LANDS G I S  S P ECI AL I ST

WET LANDS,  L AKES,  A N D ST REAMS U N I T

J E REMY J ONES
WET LANDS G I S  A NALYST

WET LANDS,  L AKES,  A N D ST REAMS U N I T



1952

2019

WALLOON LAKE, 
EMMET COUNTY



1952

2019

WALLOON LAKE, 
EMMET COUNTY



1938

2014

GUN LAKE, 
BARRY COUNTY



1938

2014

GUN LAKE, 
BARRY COUNTY



1938

2022

PORTAGE LAKE, 
L IVINGSTON COUNTY

AVOIDING AND 
MINIMIZ ING 

ENVIRONMENTAL 
IMPACTS AT THE 

INDIV IDUAL 
PROPERTY SCALE 
IS  IMPORTANT.

THINK 
CUMULATIVELY 

WHEN DESIGNING 
PROJECTS.

CONSERVING 
SMALL HABITAT 

FRAGMENTS HAVE 
MERIT.



1938

2022

PORTAGE LAKE, 
L IVINGSTONCOUNTY

AVOIDING AND 
MINIMIZ ING 

ENVIRONMENTAL 
IMPACTS AT THE 

INDIV IDUAL 
PROPERTY SCALE 
IS  IMPORTANT.

THINK 
CUMULATIVELY 

WHEN DESIGNING 
PROJECTS.

CONSERVING 
SMALL HABITAT 

FRAGMENTS HAVE 
MERIT.



https://seawallsunlimited.com/greatest-seawalls-history/

FOR MANY PEOPLE, SEAWALLSARE OFTEN THE FIRST THING THAT COMES TO MIND 
²I9b ¢ILbYLbD ά{Ihw9[Lb9 twh¢9/¢Lhbέ

Guyana seawall 
(1858), Guyana

Vancouver (1917 
ς1980), Canada

Galveston seawall 
(1900), Texas

Pondicherry seawall 
(1735), India

ά²Ƙȅ ŀǊŜ ǇŜƻǇƭŜ ǎƻ ŘǊŀǿƴ ǘƻ ǿŀƭƭǎΚέ

https://seawallsunlimited.com/greatest-seawalls-history/


https://cdn1.veneziaautentica.com/wp-content/uploads/2016/11/What-is-Venice.jpg

Venice, Italy

Suzhou, China

https://lp -cms-production.imgix.net/image_browser/Original_JoeSills_Suzhou_Tongli_Canals%20%282%29.jpg

Tigre, Argentina

https://cdn.getyourguide.com/img/location/5af7fccacebe5.jpeg/92.jpg

Ghent, Belgium

https://velvetescape.com/wp-content/uploads/2019/04/IMG_1870-1280x920.jpg

Giethoorn, Netherlands

https://i.natgeofe.com/n/6ba5ae9f-61e7-4fce-848e-137a3506abab/houses-giethoorn-holland.jpg

https://cdn.thecrazytourist.com/wp-

Stockholm, Sweden

https://cdn1.veneziaautentica.com/wp-content/uploads/2016/11/What-is-Venice.jpg
https://lp-cms-production.imgix.net/image_browser/Original_JoeSills_Suzhou_Tongli_Canals%20%282%29.jpg
https://cdn.getyourguide.com/img/location/5af7fccacebe5.jpeg/92.jpg
https://velvetescape.com/wp-content/uploads/2019/04/IMG_1870-1280x920.jpg
https://i.natgeofe.com/n/6ba5ae9f-61e7-4fce-848e-137a3506abab/houses-giethoorn-holland.jpg
https://cdn.thecrazytourist.com/wp-content/uploads/2017/10/ccimage-shutterstock_133005938.jpg


WALLS ARE IN OUR HISTORY

ά²ŜΩǾŜ ŀƭǿŀȅǎ ŘƻƴŜ ƛǘ ǘƘƛǎ ǿŀȅέ

BECAUSE SEAWALLS ARE SO COMMON, IT IS OFTEN THE FIRST THING PEOPLE 
THINK OF WITHOUT UNDERSTANDING THE NEGATIVE IMPACTS



¢I9 ²!¸ ²9Ω±9 ![²!¸{ 5hb9 L¢ L{bΩ¢ ²hwYLbD !b¸ahw9

THE CUMULATIVE IMPACTS OF SEAWALLS ON OUR INLAND LAKES HAVE BEEN
{LDbLCL/!b¢Φ ²9Ω±9 w9!/I95 ! thLb¢ ²I9w9 ¢I9 95¦/!¢LhbΣ ¢9/Ibh[hGY, AND 

INFRASTRUCTURE HAS MADE LESS IMPACTFUL ALTERNATIVES WIDELY AVAILABLE AND 
ACHIEVABLE



If walls are so bad, why not just make 
them illegal?
ÅLARGE SOCIAL CHANGES DO NOT HAPPEN 
QUICKLY

ÅEDUCATION IS THE FOUNDATION FOR 
CHANGE

Å¢I9 59t!w¢a9b¢Ω{ {¢!b/9 hb {9!²![[ 
PERMITTING HAS EVOLVED BASED UPON 
DATA AND SCIENCE 

Å²9Ωw9 bh² !¢ ! thLb¢ ²I9w9 ¢I9 
SCIENCE DEMONSTRATING THE NEGATIVE 
IMPACTS OF SHORELINE HARDENING AND 
THE TECHNOLOGY OF EFFECTIVE, LESS-
IMPACTFUL ALTERNATIVES CAN BE APPLIED 
BROADLY AROUND THE STATE



How has EGLE addressed seawalls?

GRADUAL REGULATORY 
CHANGES THROUGH MINOR 
PROJECT CATEGORIES

EDUCATION

WORKING WITH PARTNERSHIPS



3-Tiered Permitting System

General 

Permits

Minor 

Projects

Public Notice 

Projects

Exempt 

Activities

$50

$100

$500-$2000No public notice

MP 1.  BIOENGINEERING PRACTICES
MP 22.  FISH AND WILDLIFE HABITAT STRUCTURES
MP 42.  REPLACEMENT OF EXISTING SEAWALLS



Minor Project Category (MP) Updates

ÅMPS UPDATED AT LEAST EVERY 5 YEARS

ÅINCORPORATE
ÅNEW TECHNOLOGY

ÅNEW SCIENCE

ÅNEEDS OF PUBLIC AND STAKEHOLDERS

ÅPUBLIC NOTICED ςJUNE 10 ςJULY 23
ÅEGLE WEBSITES

ÅEMAILED TO ALL RESOURCE CONTACTS

ÅINCORPORATED CHANGES AND PUT INTO 
EFFECT ON AUG 12, 2021



Replacement of Existing Seawalls ς2021 MP changes

Å RIPRAP OR COIR LOG/BIOENGINEERING DEPENDING ON ENERGY LEVEL AND SITE CONDITIONS

Å RIPRAP
Å ALONG 100% OF LENGTH ON 

Å 1:3  OR SHALLOWER,  6FT INTO WATER

Å a!· муέ

Å TOP OF WALL

Å BEST MANAGEMENT PRACTICES
Å REDUCE SEAWALL LENGTH BY 25% AND USE RIPRAP OR BIOENGINEERING MPS FOR REMAINDER

Å COARSE WOODY STRUCTURE

Å MAINTAIN 6FT WIDE NO-MOW ZONE OR NATIVE PLANTED BUFFER ςMINIMALBREAKS ACCEPTABLE TO 

EXERCISE RIPARIAN RIGHTS

Å OTHER MEASURES APPROVED BY EGLE

Å NOT IN WETLAND OR PLACED IN A WAY THAT IMPAIRS SURFACE WATER FLOW IN OR OUT OF 

WETLAND

Å ONLY 1 PERMIT MAY BE AUTHORIZED UNDER THIS MP ON THE SAME PARCELOF PROPERTY



To BMP or not to BMP that is the question

A SEAWALL PROJECT WITH A BMP IS A LESS 
IMPACTFUL ALTERNATIVE TO A SEAWALL 

PROJECT WITHOUT A BMP



A B S O R B S WAV E  E N E R GY

STA B I L I ZES  S E D I M E N T

S U P P O R TS  AQ UAT I C  P L A N TS

CO M P L E X  M I C R O H A B I TATS

I M P R OV ES  L A N D /WAT E R  

CO N N EC TI V I T Y

A L LOW  FO R  E N E R GY  

D I S S I PAT I O N

S CO U R I N G  O F  T H E  L A K E  B OT TO M  A N D  
E R O S I O N O F  N E I G H B OR ING  P R O P E R T I ES

S E D I M E N T  S U S P E N SI ON ,  N U T R I E N T  
S U S P E N SI ON  LOW E RS  WAT E R  Q UA L I T Y

5h9{bΩ¢ {¦tthw¢ !v¦!¢L/ t[!b¢ 
G R OW T H  A N D  N AT U R A L  S H O R E L IN E  
V EG E TAT I O N

N O  H A B I TAT  CO M P L E X I T Y  FO R  F I S H  A N D  
W I L D L I F E  A N D  C R EAT E  B A R R I E R  FO R  
A N I M A L  M OV E M E N T

R E M OV E  N AT U R AL  E N E R GY  D I S S I PAT I N G  
C A PAC I T Y  O F  S LO P E D  S H O R E L I NE  A N D  
N AT U R AL  V EG E TAT I O N

FUNCTIONS OF BMPSFUNCTIONS OF SEAWALLS



6 F T  W I D E  B U F F E R  A LO N G  E N T I R E  S EAWA L L  
L E N GT H

S H O R E L INE  WO O DY  ST R U C T U R E

R E D U C E  S EAWA L L  L E N GT H  BY  AT  L EA ST  2 5 %  A N D  
U S E  R I P R A P  O R  B I O E N G I N E E R IN G  FO R  T H E  
R E M A I N DE R

OT H E R  M EA S U R ES A P P R OV E D  BY  EG L E



6ft Buffer along entire seawall length

ÅDIFFERENT BUFFER ORIENTATIONS 
ARE OKAY IF DIRECTLY BEHIND THE 
FULL LENGTH OF THE WALL IS NOT 
POSSIBLE

ÅMUST PROVIDE A CLEAR AND 
DIRECT BENEFIT

ÅSWALE OR DISCHARGE AREAS

ÅPLANTING OR SEEDING IS 
ACCEPTABLE

ÅPLANTING PLAN AND SPECIES LIST




