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Stabilize sediments Valuable habltat
Reduce turbidity Spawning and nursery areas
Absorbs wave energy Refuge

Mitigates shoreline erosion Oxygenate lake

Garrison et al. 2005, Krull 1970, Manis et al. 2015, Newbrey et al. 2005, Savino and Stein 1982, Strayer and Findlay 2010
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Flood protection Habitat
Erosion protection Fishing
Water Quality Snorkeling
Nutrient breakdown Swimming
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Shoreline simplification results in a loss of refugia and habitat heterogeneity
can cause negative impacts on littoral fish and wildlife communities

Christiansen et al. 1996, Jennings et al 1999, Garrison et al. [98@&reyet al. 2005, Woodford and Meyer 2003, Radomski et al. 20
Strayer and Findlay 2010

Physically complex shore zones support richer and more diverse communit
Tonnand Magnuson 1982, Strayer and Findlay 2010

Fish density, body size, and species richness is greater in structurally comg

habitats with vegetation and woody structure
Barwick et al. 2004Mladjeczalet al. 1998, Jennings et al. 1999, Strayer and Findlay 2010

A 24 amphibian A Habitat for fish and other animals during all life stages
A 25 reptile A Food
A 87 bird A Cover
A 19 mammal A Spawning
A Nursury

A Algae competition § & oy

A Water quality

A Beauty A 65 species of Michigan native fish

A Invasion resistancel A 18 of which are Species of Greatest Conservation Need
(Michigan Wildlife Action Plan)

genate lake




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

Wave enerqy is buffered by aquatic plants.

High Wave Energy Low Wave Energy
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Note: this is a video. You can find this on the MNSP website

Seawalls do not allow for the
absorption of wave enerqy.
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Developed lake shorelines have

A LESS WOODY STRUCTURE

A LESS EMERGENT AND FLOATLBYF VEGETATION COVER, DENSIT
COMPLEXITY THAN UNDEVELOPED SHOREddbMN&Sanwoeman2001, Elias

and Meyer 2003, Jennings et al. 2008/,herly 2012).

-

SCOURING OF THE LAKE BOTTOM AND EROSION OF NEIGHBORINESPROPERT]
SEDIMENT SUSPENSION, NUTRIENT SUSPENSION LOWERS WATER QUALITY
SRl[ie0 (D ORI S WG I b (o ottt [ D0 D Woh 2 CRFATRI D H 5 TR R e
NO HABITAT COMPLEXITY FOR FISH AND WILDLIFE

CREATE BARRIER FOR ANIMAL MOVEMENT

REMOVE NATURAL ENERGY DISSIPATING CAPACITY OF SLOPEDASHORALURRAL VEGETATION
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(1‘6 Seawalls deflect waves

. ((\Qa and cause scouring of
the lake bottom. ]
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e ——— - " The nuisance exohic
-plant Eurasian milfoil
often invades disturbed
lake bottoms, such as
areas along seawalls.

sediments that are churned
up from the lake bottom often
contain phosphorus that can
cause nuisance algae growth.

Excessive plant control
reduces habitat, impairs
water guality and 15 not

healthy for the lake.

. Eéawalls do not

provide habitat for fish

or other aguatic life, progresaive



Cumulative impacts

SECTION 404(B9230.11(G) OF THE CLEAN WATER ACT DEFINES
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ARE ATTRIBUTABLE TO THE COLLECTIVE EFFECT OF A NUMBERALF INDIVII
DISCHARGES OF DREDGED OR FILL MATERIAL. ALTHOUGH THE IMPACT O
PARTICULAR DISCHARGE MAY CONSTITUTE A MINOR CHANGE IE ITSELF, -
CUMULATIVE EFFECT OF NUMEROUS SUCH PIECEMEAL CHANGES CAN RE!
IN A MAJOR IMPAIRMENT OF THE WATER RESOURCES AND INTERFERE Wi
THE PRODUCTIVITY AND WATER QUALITY OF EXISTING AQUATIC
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Shoreland disturbance

@ Hign

Medium

® Low

ah! w wo{ ][ ¢{ wCwha alL/ I LD! b®é
THE FINDINGS FROM [MULTIPLE STUDIES] FROM
MINNESOTA AND WISCONSIN LAKES, SUGGEST THAT
SHORELINE RESIDENTIAL DEVELOPMENT HAS
CUMULATIVE EFFECTS ON LITTORAL HABITATS THAT
w9 t 9ws+! {L+9 ! b5 2L59{tw9! 5§

WEHRLYET AL. 2012 :


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

2012 Michigan NLA Lake Condition and Stressors

ILake Habitat Complexity]
Methylmercury (Sediment)

Riparian Vegetation Cover
Total Mercury (Sediment)
Shallow Water Habitat
Lakeshore Disturbance
Total Nitrogen

Total Phosphorus
Turbidity

Lake Drawdown Exposure
Dissolved Oxygen

Atrazine
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0%

20% 40%

B Most Disturbed Moderately Disturbed
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60%

M Least Disturbed

80%

M Not Assessed

100%



2017 Michigan NLA Lake Condition and Stressors

|_Lake Habitat Complexity | N -
Riparian Vegetation Cover | EEEGEGE— -
Shallow Water Habitat [ RN e
Lakeshore Disturbance | NG e
Lake Drawdown Exposure |-
Total Nitrogen | e
Total Phosphorus | """ 7
Chlorophylla | -7
Dissolved Oxygen .00/
Atrazine Risk |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

W Poor Fair B Good ™ Not Assessed



Case Studies

SILVER LAKE, GENESEE COUNTY
LAKE CHARLEVOIX, CHARLEVOIX COUNTY
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SILVER LAKE,
GENESEE COUNT:

7%
4 2

UNDEVELOPED UPLAND |
SHORELINEUNDEVELOPED |,
VEGETATED UPLAND AREAS ||

WETLAND SHORELINE
EMERGENT WETLAND
VEGETATION

GRASS TO THE WATERS EDGEL .
STRUCTURES AND ROADS NEXT 4
TO WATER A

HARDENED SHORELtNE
SEAWALLS, RIPRAP

I DEVELOPED SHORELJNE




1940 Shoreline Analysis

2015 Shoreline Analysis

m Undeveloped upland m Undeveloped upland

m Wetland shoreline m Wetland shoreline

Developed shoreline Developed shoreline

m Hardened shoreline m Hardened shoreline

Shoreline Type Miles Shoreline Type Miles

Undeveloped upland
Wetland shoreline
Developed shoreline
Hardened shoreline
Total

Undeveloped upland
Wetland shoreline

Developed shoreline

Hardened shoreline
Total

COMBINEM4% HARDENED/ DEVELOPED SHORELINECOMBINEB6%HARDENED / DEVELOPED SHOREL
COMBINEB6% UNDEVELOPED UPLAND/WETLAND COMBINEB4%UNDEVELOPED UPLAND AND WETL
SHORELINE SHORELINE



LAKE CHARLEVOI X3

CHARLEVOIX COU

20205horelinelnventory
Shore Type

Beach
e 0at Launch

Developed
Jetty

== Matural

== Rip Rap

- Seawall
= Seawall/Beachsand

Wetland
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Wetland Boat launch

Seawall / Beach sand W Beach W Boat Launch
Developed W Jetty
m DeVEIOped W Natural M Rip Rap
W Seawall Seawall/Beachsand
Jetty
Wetland

Shore Type Shore Type Count  Total Length (ft) | Total Length (mi)

Beach 54 220485 42
Boat Launch 13 2178 04

Developed 108 456858 g4

50%HARD ARMORIN = 3
Nafural 46 241843 45

Rip Rap 150 116868.8 223

Seawall a3 S5MG 4 105

ol andll B Seawal/Beachsand 16 7055 4 13

:u L = Wetland B3 53853.2 102

TOTAL 548 334,432.50 63.34




CHAD FIZZELL
WETLANDS GIS SPECIALIST
WETLANDS, LAKES, AND STREAMS UNIT

JEREMY JONES
WETLANDS GIS ANALYST
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PORTAGE LAKE,
LIVINGSTOROUNTY

1938

2022

AVOIDING AND
MINIMIZING
ENVIRONMENTAL
IMPACTS AT THE
INDIVIDUAL
PROPERTY SCALE
IS IMPORTANT.

THINK
CUMULATIVELY
WHEN DESIGNING
PROJECTS.

CONSERVING
SMALL HABITAT
FRAGMENTS HAVE

MERIT.
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THINK
CUMULATIVELY
WHEN DESIGNING
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FOR MANY PEOPISEAWALLSRE OFTEN THE FIRST THING THAT COMES
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https://seawallsunlimited.com/greatest-seawalls-history/



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
62 SQUS ftglé&a R2yS

BECAUSE SEAWALLS ARE SO COMMON, IT IS OFTEN THE FIRSTLEHIN
THINK OF WITHOUT UNDERSTANDING THE NEGATIVE IMPACTS
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THE CUMULATIVE IMPACTS OF SEAWALL ND LAKES HA
{i L=D bSLCHa. " b ¢ D5 A9 Q29 " w9, J 195" « t hLb¢cGYZANB
INFRASTRUCTURE HAS MADE LESS IMPACTFUL ALTERNATIVES WHDEL XM

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

LARGE SOCIAL CHANGES DO NOT HAPPEN
QUICKLY

EDUCATION IS THE FOUNDATION FOR
CHANGE

¢1 9 59t!wt¢a9b¢Q{ {¢!b
PERMITTING HAS EVOLVED BASED UPO
DATA AND SCIENCE

29 Qw9 bh? ¢ | t hLb¢
SCIENCE DEMONSTRATING THE NEGATIV\
IMPACTS OF SHORELINE HARDENING AND
THE TECHNOLOGY OF EFFECTIVE, LESS
IMPACTFUL ALTERNATIVES CAN BE APPLIED
BROADLY AROUND THE STATE

| [ |
coLE



How has EGLE addressed seawalls?

GRADUAL REGULATORY
CHANGES THROUGH MINOR
PROJECT CATEGORIES

EDUCATION

WORKING WITH PARTNERSHIPS

| [ |
coLE



3-Tiered Permitting System

Public Notice
Projects
No public notice Minor $500-$2000
Projects
General $100
Permits
Exempt $50

Activities




Minor Project Category (MP) Updates

INCORPORATE T e o
NEW TECHNOLOGY - R
NEW SCIENCE FEE

NEEDS OF PUBLIC AND STAKEHOLDER

PUBLIC NOTICEDUNE 1@ JULY 23
EGLE WEBSITES
EMAILED TO ALL RESOURCE CONTACTS

INCORPORATED CHANGES AND PUT |
EFFECT ON AUG 12, 2021
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Replacement of Existing Seawall921 MP changes

A RIPRAP OR COIR LOG/BIOENGINEERING DEPENDING ON ENERGYSIEFEEIOANDTIONS

A RIPRAP
A ALONG 100% OF LENGTH ON
A 1:3 OR SHALLOWER, 6FT INTO WATER
Aal - wmyé
A TOP OF WALL

A NOT IN WETLAND OR PLACED IN A WAY THAT IMPAIRS SURFACEWAYERFDOT OF
WETLAND
A ONLY 1 PERMIT MAY BE AUTHORIZED UNDER THIS MP ON THE SAME PRRECERTY

| [ |
coLE




To BMP or not to BMP that Is the question

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

PROJECT WITHOUT A BMP




FUNCTIONS OF SEAWALLS FUNCTIONS OF BM

EROSION OF NEIGHBORING PROPERTIES

SEDIMENT SUSPENSION, NUTRIEN T——— S TABILIZES SEDIMENT
SUSPENSION LOWERS WATER QUALITY

5ho9{bQ¢ {! tthwe |y = ——  SPPORTS AQUATIC PLANTS

GROWTH AND NATURAL SHORELINE
VEGETATION

NO HABITAT COMPLEXITY FOR FISH AND

ANIMAL MOVEMENT IMPROVES LAND/WATER
CONNECTIVITY

REMOVE NATURAL ENERGY DISS|PAT L s > ALLOW FOR ENERGY
DISSIPATION

CAPACITY OF SLOPED SHORELINE AND
NATURAL VEGETATION



REDUCE SEAWALL LENGTH BY AT LEAST 25%
USE RIPRAP OR BIOENGINEERING FOR THE
REMAINDER




6ft Buffer along entire seawall length

ADIFFERENT BUFFER ORIENTATIONS
ARE OKAYEDIRECTLY BEHIND THE
FULL LENGTH OF THE WALL IS NOT
POSSIBLE

AMUST PROVIDE A CLEAR AND
DIRECT BENEFIT

ASWALE OR DISCHARGE AREAS

APLANTING OR SEEDING IS
ACCEPTABLE

MRLANTING PLAN AND SPECIES LIST



the ordinary high water mark on a 1:3 slo

Codk width = feet vartical fo ery 3 feet horizontall

IMLAND LAKE
_ cubic yards fill

-
Ordinary high water mark eawall length = linear feat

e ———

i ) - " &-foot wide native
Braak-in buffer zone - plant buffer strip
for access

QOPERTY LIMNE

UPLAMD PLAMTING

P

SIDEMTIAL BUILDING
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