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Natural shorelines provide important functions and values



• 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









D eveloped l ake s hore l ines  have 

• LESS  WOO DY STR U C T U R E

• LESS  E M ERGENT  A ND  FLOAT ING -LEAF  V EGETAT I ON COV E R,  D ENS IT Y,  A ND 
COM PL EXIT Y  T HA N U ND EV ELO PED SH OR EL INES  ( 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 ) .  

• S C O U R I N G O F  T HE  L A K E  B OT TO M  A N D  E RO S I O N O F  N E I GHB O RI N G  P RO P ER T I ES

• S E D I M E N T  S U S PE N S I O N,  N U T R I EN T S U S P E N S I O N  LO W ERS  WAT E R  Q UA L I T Y

• D O ES N ’ T  S U PP O RT  AQ UAT I C  PL A N T  GRO W T H A N D  N AT U RA L  S H O R EL I N E  V EGETAT I O N

• N O  H A B I TAT  C O M PL E X I T Y  F O R  F I S H  A N D  W I LD L I F E

• C R EAT E  B A R R I E R  F O R  A N I M A L  M O V E M E NT

• R E M O V E N AT U R A L  E N E RGY  D I S S I PAT I N G C A PA C I T Y  O F  S LO P ED  S H O R EL I N E  A N D  N AT U R A L  V EG ETAT I O N
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Cumulative impacts
SEC TION 404(B)1§230.11(G)  OF THE CLEAN WATER AC T DEFINES 

“CUMULATIVE IMPACTS” AS:  

“CUMULATIVE IMPACTS ARE THE CHANGES IN AN AQUATIC ECOSYSTEM THAT
ARE AT TRIBUTABLE TO THE COLLECTIVE EFFECT OF A  NUMBER OF INDIVIDUAL 

DISCHARGES OF DREDGED OR F ILL  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 MA JOR IMPAIRMENT OF THE WATER RESOURCES AND INTERFERE WITH 

THE PRODUCTIVITY  AND WATER QUALITY OF EX IST ING AQUATIC  
ECOSYSTEMS.”



“ O U R  R E S U LT S  [ F R O M  M I C H I G A N ]  TO G E T H E R  W I T H  
T H E  F I N D I N G S  F R O M  [ M U LT I P L E  S T U D I E S ]  F R O M  
M I N N E S OTA  A N D  W I S C O N S I N  L A K E S ,  S U G G E S T  T H AT  
S H O R E L I N E  R E S I D E N T I A L  D E V E LO P M E N T  H A S  
C U M U L AT I V E  E F F E C T S  O N  L I T TO R A L  H A B I TAT S  T H AT  
A R E  P E RVA S I V E  A N D  W I D E S P R E A D ”

W E H R LY E T  A L .  2 0 1 2

L I N K  T O  M G L P  C O N S E R VAT I O N  P L A N N E R



Cumulative impacts





INCREASED STRUCTURAL COMPLEXITY AND HABITAT HETEROGENEITY = 
INCREASED ECOLOGICAL INTEGRITY

ECOSYSTEM IS BETTER ABLE TO COPE WITH STRESS

INCREASED FUNCTIONS AND VALUES



Case Studies
SILVER LAKE, GENESEE COUNTY

LAKE CHARLEVOIX, CHARLEVOIX COUNTY



SILVER LAKE, 
GENESEE COUNTY

U NDEVELOPED U PLAND 
SHORELI NE – U N D E V E LO P E D  
V E G E TAT E D  U P L A N D  A R E A S

WETLAND S HORELINE –
E M E R G E N T  W E T L A N D  
V E G E TAT I O N

D EVELOPED SHORELINE –
G R A S S  TO  T H E  WAT E RS  E D G E ,  
S T R U C T U R E S  A N D  R O A D S  N E X T  
TO  WAT E R

HARDENED SHORELI NE –
S E AWA L L S ,  R I P R A P



20%

66%

13%
1%

1940 Shoreline Analysis

Undeveloped upland

Wetland shoreline

Developed shoreline

Hardened shoreline

MilesShoreline Type

1.26Undeveloped upland 

4.12Wetland shoreline 

.82Developed shoreline

.07Hardened shoreline

6.27Total

12%

22%

6%

60%

2015 Shoreline Analysis

Undeveloped upland

Wetland shoreline

Developed shoreline

Hardened shoreline

MilesShoreline Type

.98 Undeveloped upland 

1.72Wetland shoreline

.44Developed shoreline

4.79Hardened shoreline

7.93Total

C O M B I N E D  6 6 % H A R D E N E D  /  D E V E LO P E D  S H O R E L I N E  
C O M B I N E D  3 4 % U N D E V E LO P E D  U P L A N D  A N D  W E T L A N D  

S H O R E L I N E

C O M B I N E D  1 4 % H A R D E N E D /  D E V E LO P E D  S H O R E L I N E  
C O M B I N E D  8 6 % U N D E V E LO P E D  U P L A N D / W E T L A N D  

S H O R E L I N E



LAKE CHARLEVOIX, 
CHARLEVOIX COUNTY



Lake Charlevoix – Case Study

Riprap

Seawall

Wetland Beach

Developed

Jetty
Natural

Seawall  / Beach sand
Boat launch

50% HARD ARMORING



C H A D  F I Z Z E L L
W E T L A N D S  G I S  S P E C I A L I S T

W E T L A N D S ,  L A K E S ,  A N D  S T R E A M S  U N I T

J E R E M Y  J O N E S
W E T L A N D S  G I S  A N A LY S T

W E T L A N D S ,  L A K E S ,  A N D  S T R E A M S  U N I T



1952

2019

WA LLOON  L AKE,  
EM M E T CO U NTY



1938

2014

GU N  LAKE ,  
BARRY  COU N TY



1938

2022

P ORTAGE  LA KE ,  
L I VI NG STO N CO U NTY

AV O I D I N G  A N D  
M I N I M I Z I N G  

E N V I R O N M E N TA L  
I M PA C T S  AT  T H E  

I N D I V I D UA L  
P R O P E R T Y  S C A L E  

I S  I M P O R TA N T.

T H I N K  
C U M U L AT I V E LY  

W H E N  D E S I G N I N G  
P R OJ E C T S .

C O N S E R V I N G  
S M A L L  H A B I TAT  

F R A G M E N T S  H AV E  
M E R I T.



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

FOR MANY PEOPLE, SEAWALLS ARE OFTEN THE FIRST THING THAT COMES TO MIND 
WHEN THINKING “SHORELINE PROTECTION”

Guyana seawall 
(1858), Guyana

Vancouver (1917 
– 1980), Canada

Galveston seawall 
(1900), Texas

Pondicherry seawall 
(1735), India

“Why are people so drawn to walls?”



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



WALLS ARE IN OUR HISTORY

“We’ve always done it this way”
BECAUSE SEAWALLS ARE SO COMMON, IT IS OFTEN THE FIRST THING PEOPLE 

THINK OF WITHOUT UNDERSTANDING THE NEGATIVE IMPACTS



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



If walls are so bad, why not just make 
them illegal?

• LARGE SOCIAL  CHANGES DO NOT HAPPEN 
QUICKLY

• EDUCATION IS  THE FOUNDATION FOR 
CHANGE

• THE DEPARTMENT ’S  STANCE ON SEAWALL 
PERMIT TING HAS EVOLVED BASED UPON 
DATA AND SCIENCE 

• WE’RE NOW AT A  POINT WHERE THE 
SCIENCE DEMONSTRATING THE NEGATIVE 
IMPACTS OF SHORELINE HARDENING AND 
THE TECHNOLOGY OF EFFEC TIVE,  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

M P  1 .  B IOE N GIN EERIN G P R AC TIC ES
M P  2 2 .  F ISH AN D WI LDL IFE  HA BITAT  STR UC TUR ES
M P  4 2 .  R EP LACEMENT OF  E X IST IN G SEAWALLS



Minor Project Category (MP) Updates
• MPS UPDATED AT LEAST EVERY 5 YEARS

• INCORPORATE
• NEW TECHNOLOGY
• NEW SCIENCE
• NEEDS OF PUBLIC  AND STAKEHOLDERS

• PUBLIC NOTICED – JUNE 10 – JULY 23
• EGLE WEBSITES
• EMAILED TO ALL  RESOURCE CONTACTS

• INCORPORATED CHANGES AND PUT INTO 
EFFECT ON AUG 12, 2021



Replacement of Existing Seawalls – 2021 MP changes
• R IPR AP  OR  CO I R  LO G/B IOENGI NEER ING D EPE ND ING O N ENE RGY L EV EL  A ND  S I T E  CO NDI T IO NS
• R IPR AP

• A LO N G  1 0 0 %  O F  L E N G T H  O N  
• 1 : 3  O R  S H A L LO W E R ,  6 F T  I N TO  WAT E R
• M A X  1 8 ”
• TO P  O F  WA L L

• B EST MANAGEMENT PR ACTI CES
• R E D U CE  S E AWA L L  L E NGT H BY  2 5 %  A N D  U S E  R I P R A P  O R  B I O ENG I NE ERI NG  M P S  F O R  R E M A I ND ER
• C O A RS E  WO O DY S T R U C T U R E
• M A I NTA I N  6 F T  W I D E  N O - M OW  Z O NE O R  N AT I V E  P L A N T E D  B U F F ER – M I NI MAL B R EA KS  A C C EP TA BL E  TO  

E X E RC I S E  R I PA R I A N  R I G H TS
• OT H ER  M E A S U RES  A P P RO V ED  BY  E G LE

• NOT  IN  WE T LA ND O R PLAC ED  IN  A  WAY T HAT  IM PA IRS  S U RFACE  WAT ER  FLOW I N  O R  O U T  OF  
WE TL AND

• O NLY  1  PER M IT  M AY BE  AU T HO RI ZE D U ND ER  TH IS  M P O N TH E  SA M E PA RCE L OF  P RO PERT Y



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 G Y

S TA B I L I Z E S  S E D I M E N T

S U P P O R T S  A Q U AT I C  P L A N T S

C O M P L E X  M I C R O H A B I TAT S
I M P R O V E S  L A N D / WAT E R  
C O N N E C T I V I T Y

A L L O W  F O R  E N E R G Y  
D I S S I PAT I O N

S C O U R I N G  O F  T H E  L A K E  B O T TO M  A N D  
E R O S I O N  O F  N E I G H B O R I N G  P R O P E R T I E S

S E D I M E N T  S U S P E N S I O N ,  N U T R I E N T  
S U S P E N S I O N  L O W E R S  WAT E R  Q U A L I T Y

D O E S N ’ T  S U P P O R T  A Q U AT I C  P L A N T  
G R O W T H  A N D  N AT U R A L  S H O R E L I N E  
V E G E TAT I O N

N O  H A B I TAT  C O M P L E X I T Y  F O R  F I S H  A N D  
W I L D L I F E  A N D  C R E AT E  B A R R I E R  F O R  
A N I M A L  M O V E M E N T

R E M O V E  N AT U R A L  E N E R G Y  D I S S I PAT I N G  
C A PA C I T Y  O F  S L O P E D  S H O R E L I N E  A N D  
N AT U R A L  V E G E TAT I O N

FUNCTIONS OF BMPSFUNCTIONS OF SEAWALLS



6 F T  W I D E  B U F F E R  A L O N G  E N T I R E  S E AWA L L  
L E N G T H

S H O R E L I N E  W O O D Y  S T R U C T U R E

R E D U C E  S E AWA L L  L E N G T H  B Y  AT  L E A S T  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 I N G  F O R  T H E  
R E M A I N D E R

O T H E R  M E A S U R E S  A P P R O V E D  BY  E G L E



6ft Buffer along entire seawall length

• D IFFE RE NT BU FFE R O RIEN TATIO NS 
AR E  O KAY  I F D IREC TLY  BE HIN D  THE  
FU LL  LEN GTH  OF  THE  WAL L  IS  N OT 
P OS S IBL E

• M U ST P ROVID E  A  CL EA R A ND  
D IREC T  BE N EFIT

• SWALE  OR  DI SCH ARGE AREAS

• P LAN TIN G OR S EE DIN G IS  
ACC EPTABL E

•P LAN TIN G PL AN  AN D  SP ECI ES  L IST





Shoreline woody structure

• PROJEC T DESIGNS THAT MIMIC 
NATURAL PROCESSES

• IN  GENERAL – 1  S INGLE TREE PER 
25FT  OF SEAWALL S INGLE OR 
CLUSTERED

• ACCEPTABLE TYPES

• F I SH  ST I CK  C LU ST ER

• S I NGLE  F ISH  ST I CK

• T U RT LE  LOG S

• NOT IMPEDING NAVIGATION

• ANCHORED SECURELY



_ _ _  C U B I C  
YA R D S  F I L L

O R D I N A R Y  
H I G H  WAT E R  

M A R K

I N L A N D  L A K E

N

G R A S S E S  A N D  
S H R U B S

S C A L E :  1 ″ =  1 0 ′ - 0 ″

W O O D Y  S T R U C T U R E  L E N G T H  I N TO  T H E  
WAT E R  F R O M  O R D I N A R Y  H I G H  WAT E R  

M A R K  =  _ _ _  F E E T

S T R U C T U R E  C A B L E D  
TO  A N C H O R I N G  

P O I N T S

D I S TA N C E  F R O M  
W O O D Y  S T R U C T U R E  T O  

A C C E S S  P O I N T S  
A N D / O R  P R O P E R T Y  

L I N E S

CLICK HERE FOR 
EXAMPLE PLANS



O R D I N A R Y  H I G H  
WAT E R  M A R K

WAT E R  D E PT H

_ _ _  C U B I C  
YA R D S  F I L L

W O O D Y  S T R U C T U R E  L E N GT H  =  _ _ _  F E E T

A N C H O R  
P O S T

A N C H O R I N G  
C A B L E

W O O DY  
S T R U C T U R E

S C A L E :  1 ″ =  1 ′ - 0 ″



Example designs – Fish Sticks cluster



Freshly cut trees (within 3mo)

3-5 trees, 12”-16” diameter at 
base

Attached securely together 
and to shoreline/bottomland

Do not use trees that are 
currently along the shoreline!



Example designs – Single Fish Stick series



Freshly cut trees (within 3mo)

1 tree, 12”-16”diameter at 
base

Attached securely together 
and to shoreline/bottomland

Do not use trees that are 
currently along the shoreline!



Example designs – Turtle Log series



Example designs – Turtle Log series

Freshly cut logs (within 3mo)

Attached securely together 
and to shoreline/bottomland

Do not use trees that are 
currently along the shoreline!

1 tree, 12”-16”diameter at 
base





STAKING TREES INTO BOT TOMLAND 
AND SHORELINE



CABLING TREES INTO SECURE ANCHOR-
POINT ON SHORE



TREES KEYED-IN TO SHORELINE
HIGHER-ENERGY DESIGN







Wall reduction and other methods
• WA L L  R E D U C T I O N

• R E D U C E D  A R EA  S H O U L D  F O L LO W  R I P R A P  O R  
B I O E N G I N E E R I N G  M P S

• S H O R E L I N E  C A N  B E  P U L L E D  B A C K

• OT H E R  M E T H O D S  C A N  I N C LU D E

• D ES I G N S  TO  A C C O M M O D AT E  P R O P E R T Y -
S P E C I F I C  I S S U E S  A N D  WA N T S / N E E D S  O F  T H E  
P R O P E R T Y  O W N E R

• OT H E R  B M P S N OT  S P E C I F I C A L LY  L I S T E D  T H AT  
H AV E  A  C L E A R  A N D  D I R E C T  B E N E F I T  TO  T H E  
L A K E

• WAT E R  Q UA L I T Y

• H A B I TAT

• L A N D / WAT E R  C O N N E C T I V I TY





EVERY PROPERTY CAN DO SOMETHING





Bioengineering



Lower vs Higher Energy Sites
(See MP category document for details)

◦ ≤  1  M I LE  M AX IM U M  F ETC H

◦ NOT  A DJACE NT  TO  A  HEAV I LY  U S ED  B OAT I NG 
ACC ESS  PO INT  O R M A RI NA

◦ NOT  LOC ATE D O N A  U NPROT ECT ED PO INT,  
HEA D LAND,  O R  I SL AND  WHE RE  E RO SI V E 
FO RCES  A RE  H I GH

◦ S I T E- SP EC IF IC  CO NDI T IO NS WA RR ANT  
B IO ENGI NEERING – M U ST  BE  NEC ESSARY  TO  
PR EV E NT O R CONT ROL  EROS IO N

 >1  M I LE  M A XIM U M  FET C H

 A D JA C ENT  T O  A  H EA V ILY  U S ED  B OA T ING 
A CC ES S  POI NT OR  M AR INA

 LO CA T ED O N A N U NPR OT EC T ED  P OI NT,  
HE A DLA ND,  O R  I SL AND  WHE RE  E RO SI V E 
FO RC ES  A R E  H I GH

 EV I D ENC E  O F  ONG OI NG E RO S IO N O R I S  
WH ER E  AN E X I ST ING SE A WALL  IS  BE ING 
R EPLA C ED WIT H B IO E NGINEERI NG

**Applicant must provide documentation of higher energy site conditions

















THE SHORELINE IS NOT JUST PROPERTY!

• TRAN SI TI ON AREA TH AT  P ROVID ES  HA BITAT  AN D  CON TR IBU TES TO  H EA LTH Y LAKE  ECO SYSTEM
• SH ORE L IN E  D ES IGN  S HOU LD  ‘G IVE  BACK’  AN D IN CO RP OR ATE LAN D OWN ERS  U SE
• P ERCE PTIO N SH IFT  /  CU LTU RAL  CH AN GE  - - - N OR MA LIZE  N ATIVE  P LAN TS  AN D WOODY STRU C TURE



Resources
DOCUMENTS AND WHERE TO GO FOR SUPPORT



I L LU ST RAT IO N /  PLA N FAC T  SHE ETS

PE RM I T T ING A ND P RO GR AM  INFO

WO O DY STR U C T U RE  A ND  PLA NT  INFO

B IO ENGI NEERING STO RYM A P

M IC HI GA N NAT U RA L  S HO RE LI NE PA RT NERS HI P

B MP  FAC T S HE ETS

PR E- A PPL IC AT ION M EE TI NG INFO

LINK:
EGLE SHORELINE 
PROTECTION



Link to Bioengineered Shoreline Protection Storymap
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