Resources on Coastal Resilience Practices

Great Lakes Beach
Resiliency Guide

7~

_~a ¥y Tk "
- Pl BN R v -

- A PROPERTY OWNER'S GUIDETO
Nature-Based Shoreline o

Protecting Your Bluff

UNIVERSITY OF WISCONSIN SEA GRANT INSTITUTE

all 4 L »

J b X < <
Samuel Myors Park. Racins, Wisconan

Phato by Adw Kreairaan

1! Edition
2021

L7251 WISCONSIN COASTAL B sewrpc
él MANAGEMENT PROGRAM .l ke WBhat,
.= Mashogpon aod Waskechs

e 4
@College of Engineering St‘ﬂ Iﬂ II[
UNIVERSITY OF WISCONSIN-MADISON k f ) .

University of Wisconsin




https://publications.aqua.wisc.edu/product/nature-based-shoreline-options-for-the-great-lakes-coasts/

Nature-Based Shorelines use or mimic |
| natural feature to stabilize the coast
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Green-to-Gray Spectrum of Shore Protection

U.S. Army Corps of Engineers
Systems Approach to Geomorphic Engineering

HOW CREEN OR CRAY
SHOULD YOUR SHOGELINE SOLUTION BF?

GREEN - SOFTER TECHNIQUES
Soal VWases | Sl Fohod | Sénte Shoe | Btediernd Coodl

GRAY - HARDER TECHNIQUES
Laxgw Worae | Lampe Pelch | Stoep Slapw | Open Coast

LIVING SHORELINE COASTAL STRUCTURE

Nature-Based Shorelines Coastal Structures
Living Shorelines Hard Armoring
Coastal Green Infrastructure Gray Infrastructure

Natural and Nature-Based Features (NNBF)
Engineering With Nature (USACE)

http://sagecoast.org/info/information.html
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Benefits of Nature-Based Shorelines

........
<

Viict Igan Department of Environment, Great Lakes anad
Energy

Barry Kreiner, City of Marysville, Mich.

* Habitat creation or improvement * Aesthetic enhancements
* Water quality improvements * Public access may be easier
* Can use hybrid approaches * Costs may be lower



Challenges in the Great Lakes

Y
. N

Adam Bechle Adam Bechle

* High wave energy * Short growing season
*|ce impacts * Maintenance needs

* Water level fluctuations * Emerging practices



NBS Techniques Summary

Enwironmental Vavae Energy Slope Cost Maintonance
Benelita Requirements

Vegetation
Native vegetation planted on the shore to Low High Law Hgh Low High Lew High Low High
reinforce sediments with its roots, dissipate CT I 1T T 1 I 7 I8 T 1T 1 I 1T ]
wave energy and slow erosive runoff and wind,
Nourishment
The placement of clean sediment, often sand, Low High Low High low Hgh Low High Low High
on beaches, dunes or in nearshore waters to PEnfiomiempen] (e [ 1 jpeeimel | [ J[ Jmel [ (e
replace lost sand or build dunes,
Slope Stabilization
Regrading or reinforcing an eroding or failing Low High Llow High Low High Low Hgh Low High
biuff, bank or dune to a stable slope to aliow [ ]| [ [T i e e ]
vegetation to establish,
Edging
The placement of coir logs, wood or stones Low High Low High Low High low High Low High
at the toe, or base, of the shoreline to prevent | P | D | | |uaeia | [P | [ (e [ ]
erosion and allow vegetation to establish.
Sill
A low-profile structure located in the water just oW High Low High Low High Low High Llow High
off the shoreline to dissipatewaveenergyand | =~ | | [ |[ " [ | T |0 | [0 L 0 b | | |
create an area of protected natural marsh,
Ecologically Enhanced Hard Armoring
Vegetation, textured surfaces or other features  Low High Low High Low High Low High Low High
added to conventional hard armoring structures | HEEEE @ e
to provide habitat and other benefits.
Hard Armoring
Rock, concrete or steel structures placed Low High Low High low High Low High Low High

along the shoreline to slow erosion such as AN EEE | |E ) |EEm ] E.

revetments, seawalls, groins and breakwaters.




Vegetation

Native vegetation planted on the shore
to reinforce sediments with its roots,
dissipate wave energy and slow erosive
runoff and wind.

dune

upland wetl meadow  marshiwetland
vegetation  yegetation vegetation

Case Study

Bradford Beach
Milwaukee, WI

Stevan Keith, Milwaukee County




Nourishment

The placement of clean sediment, often Case Study
sand, on beaches, dunes or in nearshore  Blue Harbor Beach
\évlzja;c](zrss to replace lost sand or build Sheboygan, WI

dune

initial nourishment profile

-
-
o
-
-

Capt. Dennis Carr, Wisconsing Wing — Civil Air Patrol



Slope Stabilization

Regrading or reinforcing an eroding or
failing bluff, bank or dune to a stable
slope to allow vegetation to establish.

Case Study

.....................

'\ original bluff slope
\‘\‘,/-"’ g P

" toe protection may
'\ be needed for long-
term stability

Former University of
Wisconsin-Milwaukee Chancellor
Rsidence Shorewood, WI

Marek Landscaping



Edging

The placement of coir logs, wood or

stones at the toe, or base, of the Case SFUdV
shoreline to prevent erosion and allow Shoreline Park
vegetation to establish. Sandusky, Ohio

upland
vagetation

wet meadow
vegetation

coir log

Erie Soil and Water Conservation District



Sill

A low-profile structure located in the
water just off the shoreline to dissipate
wave energy and create an area of
protected natural marsh.

upland wet meadow marsh/wetland
vegetation vegetation vegetation

Case Study
Marysville Living Shoreline
Marysville, Michigan

Michigan Department of Environment, Great Lakes, and Energy



Ecologically Enhanced Hard Armoring

]\c/egetatio%, Oiceétu red surfaces olrhotlzjer Case Study

eatures added to conventional har

armoring structures to provide habitat and Samuel I\/Iyers Pz.ark
other benefits. Racine, Wisconsin

Breakwater

marsh/wetland
vegetation

‘."‘ ] “f‘, ’-,'t,.."J

Yy
“‘“m&'ﬂﬂ@“'

Vegetated Revetment

joint-planting
3 * between stones
(if possible)

a A A Y

Capt. Dennis Carr



Emwironmental Wave Energy Slope Cost Maintenance

Benefits Requirements
Vegetation
Native vegetation planted on the shore to Low High Law Heh Low High Lew High Low High
reinforce sediments with its roots, dissipate HE @ ] AEEE EEE s
wave energy and slow erosive runoff and wind,
Nourishment
The placement of clean sediment, often sand, W High Low High Low Hegh Low High Low High
on beaches, dunes or in nearshore waters to i) e | | Jpemiae | [ [ ol | [ ey
replace lost sand or build dunes,
Slope Stabilization
Regrading or reinforcing an eroding or failing Low High Llow High Low High Low Hgh Low High
biuff, bank or dune to a stable slopeto atiow [ [ [ T o e e
vegetation to establish,
Edging
The placement of coir logs, woad or stones Low High Low High Low High low High Low High
at the toe, or base, of the shoreline to prevent [ i BN | | |l | [ | [ ([ | |
erosion and allow vegetation to establish.
Sill
A low-profile structure located in the water just oW High Low High Low High Low High Low High
off the shoreline to dissipatewaveenergyand [T | 1T T [ T T 1T T 1L T T T L T TT 01T ]
create an area of protected natural marsh,
Ecologically Enhanced Hard Armoring
Vegetation, textured surfaces or other features  Low High Low High Low High Low High Low High
added to conventional hard armoring structures | HEBRBIEE &=, sy Ems.s
to provide habitat and other benefits,
Hard Armoring
Rock, concrete or steel structures placed Low High Low High Llow High Low High Low High
slong the shoreline to slow erosion such as S AEEEEEE B =W | =W

revetments, seawalls, groins and breakwaters.



ECOLOGICALLY ENHANCED HARD ARMORING
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In high vave energy eowronments, hard armoring dke seawalls,
broakaators of 1oveImonts may bo neoessary 1o reduce of omon
and flooding Howersor, thore are several warys 1o enhanoo haed
ened coastal infrastrucowres 1 add some acologos benelits andior
lesson Ty impact on e envEonmant.

Bronkvators, which ao large structuros of stone placed ofishore,
roduce wave ermtrgy at the shore, whedh can allow for naturshzed
beaches, vogoimed shworobens of wotlaowds 1o estabish whoere
thoy might not otharmise oxie along hgh Wine erargy coasts.

Submorged reul breakvaters can also peowds squate habitat for fah.

Revatments, which are shove parallel structures of eroson-femstont
slona, can have vegatation incorpornied betavan the stonas, called
a jornt-planied revatment, of « e upland ares B IMEeowe Wi estrd
and sguatic habilat compeend 10 s ummgetatnd upled

Modifyeg ol S0 with J eurfaces o additional
smaller cobble stores can provide surfeces 1or sguatic specieg
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Mantanance Reguimments

Pk et Tt arw unavadable on large semee stones, sheet pile or
smeot concrale bocks

Renefits

w3 hawd sharwbne promet vath
wageiaton or textured surfaces

- Amproves eccey stens of anmored shorelnes
= mproves visus appes of armomd shorslines

ChasBangex

- May disrugt natunal coastal peoseaes and aoculinate eroscn of
Adacant propines
May e o barnier lor oo %o tha shorddine for wildlile

-« Can mogurs mome comphcited denign and chion tan for
a standard haed structuore

Related Optionn

Salls mavy be used in lower vanve energy
ANVITONMants

Termwan s engutason groseng adyvanes o rovotrrras Al srmscodd s o | skon Ene, eh gt os o bencs was shanrad 1 be
Ngbr s oot ) beare el oo e Dten D30 01 fad e ngenated sats | Semanson, M101 Adony Basly

Malntnosnce

Hard armor strucoures should be inspected for signs of damage routinely, st lesst once
pet yenr, snd repusired as needed, Vegention may need 10 bs maintnined with occasions
replanong, weoding and irwasive spocies control.

Resources

Emginesnng with Naturs [EWN|

The goal of thus USACE indnative is 10 align nature and angewsnng lo pravide scanomic,
environmental and sooal benefies. Their wabaie features ongoing progects. atlases of case
stuckes, toals and a number of USACE publications

mynel orce "i""l ms

The USALT maddoo! o sechanod the Mibmadas Harkar
beososser wieb » bl cdops of coblimnines ¥ scrome
o ad i by of fub et (9SACY - Exavevensy Miind
ood Dewalopnay Cesvy

Sustninable Coastal Dusign and Planning — The Hard Habstats of Comtal Asmoring

Thea book dhapaar, wattan by Hichard Hindia, provides badkground on tha nowvel ecolegy of hard
artmor maeriaks andd summanizes seveen! axam ples of scologically snhanced haed armorng

pocllarslup. cogruc/itam T idihy
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Location:
Rocina, Wis,

Wetsr Body
Lake Michigan

Coastal Environment:
Cpan Coast

NES Tuchnigues

Broskwatar, Vopetation

Case Study: Samuel Myers Park

SAPS BAN PR B O TR S AT AR s

Pafore 1w e tho (rnpa L B are s mhi e 01m 0o o stavater wem staded das e
yrernpp ag ol e veet of e part Wt o meeaed by avaove Pheageeee ASAZ

Overview

T Hnzine Hoalds Departmont improved surface wator quakey st
Samuel Myors Park by raseng an existing breakwator, which slfowed
0 exating natve wotland 1o be restored and multiple green infra-
rUCkre ponenis to be wstaled Befors the project, wwves
rouhnely -‘,,.*lha:- b e $ot foemad 2
ch | of stagnant walee, Unir Yot nmnﬂ from the wpdand ares of
the park also contribubed 1o e pum vnm caality. Yegetaton al the
baach vas alse fined 1o & ly Preagmites.
Faming the beoabwater prowded o prowuod uoo o lho wotland
ressorahion slong this strotch of high wave ecorgy open cosst. The
oty recaved funding from 23 sources for B projeal, wohadng

the U.S, EPA Grest Lakes Restorstion Initative, Wisconsin Coastal
Management Pregram, Fund for Lake Michigan, U S Torest Seryica,
U S, Fish &'Wildide Service and the Root Pke Yistecshod Inantve
Nutwoek The cost of raising the Seaskoamier wus S41,000 (-S005 par
lingal foot}, though salvaging bemesione ngeap Trom a Ngacy revet-
ment on site coduced matral cost signibeanly.

Akw 1% famm ] Srcebastn Sec Bavd commuban d conmotnd wefunl avas Yumue
apecien aw e svpbaemd With divence nae segetates. A v tlo cha sl wed ba dt adacwt
w1 he Boen barter e bancde oxtrerse ween wwgs and precptstue et S Saovnr Care

Daslgn

Tho breakwmier wos rased by 3 10 4 foot 10 prevent overiopping
from veaves. This reduced erosion of the adjsoent shove, alloming
the exsting wotland area ‘o b-o protecied and incorpoeated o &
farger conetrucsad wed pecies wnre temovad and

the cormtruciad wetland and wml'd fringe area wore ravegetated
with netive species. Dunes were slso ot 1o belp capture ol

Iy b upland urea of the park, a rain gardwn and loseale wers

Ll 10 halp copture turel and intremss indiyation. Native vege
1hon was plantod throwghout the park, creadng o devarsity of
habutat types inclodng sand praine, dune and wetland The design
has been adapted ovor ama 10 help cormrol Large S10m Surges and
excess rurofl from signdicsnt pessipitaton events, This has included
conneching the constructed wetlands with a deseage system, install-
ing flow dampaters to reduce nunoff mtensity and buidnq

un overflow dr e oy d whong the bk
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NATURE-BASED SHORELINES RESOURCE COLLECTIONS

Cold Regions Living Shorelines Community of
Practica (CRLS CoP)

This commaunity of practice foruses on commu-
nication, information sharing and knowl-
edge-exchange to develop, support and steward
the effective uses of Living shoreline ideas and
principles in a empesate North American
chimate. Their website features a library of
resonrees, events cakndar, recent news and a
forun for discussion (registraszon required),

pgoviss eduw'agz75q2

Engineering with Nature (EWN)

The goal of this United States Army Corps of
Engineers Initiative is to slign mature and engi-
neering to provide economic, ervitonmental
and social benefits. Their website features 2 list
of projects and a vasiety of hiterature,

go.wise eduigthm 3g

Hudson River Sustainable Shorelines

A project focused on providing science-based
information on shoreline management options
that preserve natural function in New York’s
Hudson River Estuary, led by the Hodson
River National Estusrine Research Reserve.
The webpage has resources on design consad-
erations, the performance of living shorelines
in storms, case studies, outreach materials and
other fesouraes,

govwnse edu/Inydip

NOAA Digital Coast Topic: Natural
Infrastructure

Directory of National Oceznic and
Atmospheric Administration (NOAA) guid-
ane, dara, tools, trainings and webinars on
ruturad and nature-based solutions for mim-
mizing coastal flooding, erosion and runoff,
A spesific resource of interest is the "Quick
Reference on Nature Based Sohutions.”
go.wise.edu/ItGlg

NOAA Living Shorelines Website

Naticen] Oceanc and Armeospheric
Administration (NOAA) webpage on living
shorelines, including a map of NOAA-
supported hiving shorclines projects.

gowise.edu/nvsbBa

Living Shorelines Academy

Put together by the North Caroling Coastal
Federation and Restore America’s Esnuaries,
this site provides online cousses i hving shore-
lines for property owners and professionals,

It also features 3 comprehensive list of living
shorelines resources, projects and professionals.

hwningshoralinesacadamy.org

Naturally Resilient Communities

The website of this partnership provides
information on using namse-based solutions
to protect against flooding and ersion. They
feature solunions and case studies for different
hazards, regions and scales.

nrcsolutions.org

34 RATORE BRSED SROFELINE SPTIORS HIR THE GREAT LAXES COASTS

The Nature Conservancy’s Coastal
Resilienca Program

This is u program led by The Nature
Conservancy 1o examine nanure’s mle in
reducing coastal Hood risk, The program
commists of an approach, 3 web mapping tool
and a nenwork of practitioners around the
work! supporting hazard mitigation and
climate acdapration planning.

aoastalresiliance.org

Systerns Approach to Geomorphic
Engineering (SAGE)

‘This community of practice focuses on
promoting the use of green and gray integrated
solutions for coastal resilicnce across many
coastal regions. Their website features a project
darabase, a lsst of resources for technical guid-
ance and more,

sagecoastorg

Virginia Institute of Marine Science {VIMS)
Living Shorelines Webpage

Website with descriptions of living shoreline
practices, examples of living shoeelines in
Virginia, design guidance and a site suitability
ol for selecting living shorelines on Virgima
COAasts,

go,wise sdunuhiSm
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CHAPTER 1 INTRODUCTION

LIVING ON A GREAT LAKES COASTAL BLUFF

This guide s mtended to hedp Great Lakes coastal bluft property owners
mantain and enhance the stability of thewr blults, as wel 2 recogmes obwi-
ous signs of bluff stabilty issues that may need further attention. Great
Lakes coastal bluffs are a unegue place to ve because of the dynamic
coastal procasses that continually shape and change thern. The reces-
s00, of land ward erosion, of coastal bluffs is a natural phenomenon that
GOTUrs IN response 1o processes acting from both the land and the water,
across all zones of the bluff from the top to the bottom, The blufftop is
where coastal investments ike homes, businesses and infrastructure are
often located. The sloping zone below the top 15 known as the bluff face
or bluff slopa, Tha bluff toa is at tha base of the bluff and is where the
bluff interacts with the lake. The beach lies betwaen the biuff toe and the
shoreline, which is the pont at which the lake meets the Lind,

Bluff stability is the balancing act betwean the force of gravity pulling
down en the bluff and the blulf's shear strength, which is the abiity of the
Bluff soils to resist thosa forcas. i the force of gravity becomes greatarthan
the shear strength, the blutf slope becomes unstable and may collapse.
An unstable bluff can Gl rapidly in a large slumg or progressively ina

/\ﬁ ! Bhuff10p edge

buft-top
ot face

bluff tes
shoreline

Magor rones and features of coarmal LM

series of shides that work thear way up the blulf over & penod of years.
Bluff stability i5 influencad by the biuff so0il material, bluff slope angla,
wiave arosion, Great Lakes water levels, nearshore sedument transport,
surface water runoll, groundvater saturation and seepage, and human
activities on or near the bluff,

wWmopoemon



Guiding Principles

* Manage land use to keep structures and other assets as far away from
the bluff-top edge as is feasible

* Avoid adding excess weight and other disturbances near the bluff-top
edge
* Direct surface water runoff away from the bluff-top edge

* Minimize inputs to the groundwater and remove excess groundwater
that causes slope stability issues

* Maintain and enhance bluff vegetation, especially deep-rooted native
species

* If absolutely necessary, use well-designed shore protection structures
and slope stabilizing earthwork to address bluff instability that
threatens buildings



CHAPTER 2 BLUFF-TOP MANAGEMENT

The 1o of tha Blulf = whees cowatal i el bos ¥ , Burniesees -
% and infrastnasure ane often ocated. Becausa of ths, the Bultiop is
whane many human acivaes can athar improve biut! stalsley or work
30 destabdize the bfl. This seonon desonbes the chwious signs of blutt
stabiity probdeme that may bs present at the bfftop and 3 marber of
biutisop practices to peamots biufi stabed ity theough mamageg leend use,
surface watar runolf, groundwates infikration wd vegatution

BLUFF-TOP INDICATORS OF
SLOPE STABILITY ISSUES

Theen oew 3 bandful of visual signs that mery appear at the bluff top thet
dicatn stabai Bty iscsues wath the bl B ssocddl ber moted thaal thers mary
Do viaug signs of DuT? szabibty issens pressnt on the Bluf! tace of 18
prAor Lo Indicatons appasneg at the Bluft 10p. These Signs ae covenad
o Chageer 2: Bluft Faco and Too Managoment. YWhile visual cues can bo
odicators of ongoing coastal blutf stablity isswes, they may not svways
be pressnt before 3 biuff fature occurs. A profeesional sahsstion 13 the
Cody e wiey o detanyina whethar g biuf! i stie Movorthelkess, routine

AFESM TV ITANIA S TR TOFRERETIN Sk s

menisoring for el indhcatoes of bkalf mary give notios of ongo-
NG Hsues and s0mal & reod 1o Athar ieestQation by a professiconad.

Ground cracks
Ground cracks o the BiuM 1op may indicane the aiope hia staned 10 dide
ar shump lakeward. This movement in the slope 15 [ty to contnoe.

Tilted troes
Troes or shndbs that are keanmg toward the lake may indicate that the
slops is unstable and 3 bluft Eafure = bagering

Hunolf deanadge over the biulf-tog adge

Pattraarys for runoff bo oollect and drasn over the adge of the bluff can
ncresian blulf srcaion loculy as wnter Bovwes dowe the Bluf! lsce and
ramoves 8ol pariclis. These concentraed drainage pathways usadly
rasdtin ks and guibes on the Blull e and Diut! faca.

Noticeabl ding of water ar wetland

vegetahan ca the bluff top

Areas of the bluff top that routinaly have standing wivter after mins or
sustan wethind vegetation liks cattads may indcate hgh groundweater
conditioos in the Blulf. These ames of ponding coufif slso be locstions
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BLUFF-TOP MANAGEMENT PRACTICES

Buff xtabiny can be promoted frough biuffdop maragement of leed
use, mrfacevwasar,g swater and veg Property owrers shoud
250 56 3are 10 3void Cormmon mistakos 1hat work agaonet biutf stality

vl use

Losato strosnures an adeguats distanos swmy from the bt tep odge.
This redooss the rak that the stroctoms ‘Wil Le effected Ly LY feiure
cunrg ta saabl ids. Tha aleo reckicos tha chanze that costly shoralira
orotion conirel or beff sarthwvark will e coaded s zrotect $re stmcum
n Sa fumire An adacuate bulbiing setsact minerizos the stuchure's
inpact on bl sttty from !a sckdnosal woght placed on the Sl
and changes % surfaco water dayinoge patterrs A professional oval.
Son Ly a quulfed esginer or goologat cus hd poatermmne anadogqu e
satback diztance for o graan a%e. Baforo adding any naw structurs or
cther addtions to 2 sne, conauk vth your local plinteng sad zonng
offco 10000 i ordinances specly & rmunimeem mquined settact detasce
Sorthase addtions

T onjoy seenio viaws, locete lightweight emd sesly mevad mines
sirietures lioe am ol gaaebos and decks nearee 8o The blull sdge than
U primnary sircctore. Compured 50 & Bows, these types of structuras
will 374 mech iozs vwaght Iotho Shfétop edga. oo much amaller mora-
tary nvestmarntz and can ba moss aasdy sslocrtad # ¢ hrassmad by Shodf
westabiity. Satore adding ey naw So00nary SUUC L oromer adcitons,
conaU with your lossl planring and toning offce % se0 if ordisascos
ap0cly a mivimum seguired setbe ok dstonce for hase addtons

Freced sdding sxcee weight e othar daturbances neae the bl top
wdge Acking waight aaarthe bt 10p 00gs from sarthwork, mashinsry,
tubdnge, peaks aratherhoary adaitons G masss the kade an tha b
and roducos stadiity. List subistantid dppng or other ground dstun
Lo cos nows the W aog sdgo. A0 avo kS unsecowsary Gompaston of
il on the LT op durng ledec sping orconstructos. Compastion of
21l can lirret 0 wodl's a brlty %o abao b vrter, lnadng to i cressed nuncff

Lt e S 8 e R R e e e R e LA A ey e
S Natax

FOW e PV e B DAL Pl G 1 ROR A 0 B v
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O B g hovngetonn) b ¥ g o Bt o1 o v g som sed monwe £ shey be Sevs
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#ot butworn the sesthess ond proparty uso peefonin cos on o il op
arth lindacaping pesctices that protect the inseg ity e blufé

Maintan and anh bl vag cpacally dasprocted native
speaies. Doog-roosad vegetstion balss 1o stabl o the bk by ramaon-
0 motstere from the sol and ncroasing the LM s shaar strangth. By
COMPRrEon Mg ross offers Ito stab Poto o Lo natng duoto s shalow
rook. Asoid sermay ing ot i bed sative plarts end mana go the sto foe
exvarnvs spacas  some vegatsbon must be semoved, utios practces
Mg wirersag, 010G 0F thinn g 10 retai b &% MUCE VS getaton as soesk
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APPENDIX A

SELECTING SUITABLE VEGETATION FOR
ENHANCING LAKE MICHIGAN COASTAL BLUFF
STABILITY IN SOUTHEASTERN WISCONSIN

foliage intercepts falling precipitation, vegetation removes water
reducing its erosive energy from bluff areas through
uptake and transpiration
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vegetation slows runoff and acts
as a filter to catch sediment
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SHRUBS

Sclentific

Namao(s}

Mo lsture

Sun/Shade
Tolerance

Wiidiife/Pollinatars

Hound-Lagved Comus rugosa Top, raving, tae | Deap, extensive, 10-168" | Any Meadium to Partial sun Somewhat deer tolerant, flowears
Dogwoaod suckanng somewhat support native bees, host plant for
dry many moths and butteeflies, fruits
consumed by birds and mammals
Aed Osier Comus sericedq, Top, mvine, Deep, extensive, 615" | Any Wat 1¢ Full sun te pantial | Somewha daor tolerant, flowsers
Dogwood, Gray Comus mcemoss | face, toa suckering madium, sun support native bees, host plant for
Dogwoaod and and Comus depending many moths and butterflies, frune
Silky Dogwood amomum onthe consumaed by birds snd mammals
species
Common Ninsberk | Physocarpus Top, raving, Spreading, 510" | Any Moist to Full sun to partial | Dear tolerant, flowers supporn
oplifolius foce, ton fibrous, extansive, somawhat | sun native bees, host plant for
suckering dry moths and butterflies
Chokecharry Prunus virginiana | Top, raving, toe | Spreading. 5-30" | Any Moist to Full sun to full Dear tolarant, flowers support
suckaring (shortest somewhat shade native baes,* host plant for many
in sunny, dry meoths and butterfies; fruits
exposad consumad by birds snd mammals
locations)
Hop Tree Prafag trifoliata Top, face, toa Extansive, but 10-20" | Any Madium to Full sun to partial | Seldom browsed significantly
does not suckar dry sun by deer, flowers support
from roots or native baos, host plant for tha
rhizomas giant swallowtail buttertly
Staghom Sumac Bhus typhina and | Top, ravine, Sproading., 1525 | Any Madiumto | Full sun Doar toleram, flowers support native
and Smooth Rhus glabre foce, toa suckering to form dry beas (mason beas also hollow
Sumanc large colonies out stams for nests), hest plant
for moths and butterdlies, fruits
consumed by birds and mammals
Pussy Willow, Salix discolor, Top, ravine, Extansive, 620" | Any Wat 1o moist | Full sun to pantial | Doar tolarant, sarly spring floral
Messourl River Salix orlocephsla, | faco, oo Fibroue, suckering sun rasourca for bumblabaoe, * host
Willow and Babb's | Salix bebbiana plant for many moths and butterflies
Willow
Sandbar Willow Sallx interior Taop, ravine, Extansiva, 8-20' | Sands | Wet 1o moist | Full sun te panial | Decr tolerant, carly spring floral
faco, 100 Fibrous, suckering and sun rasourca for bumblabaos,* host
10 form large loams plant for many moths and butterilios

colonies




SHRUBS

commaon Nireban, FO Richargs

Siky Dogweod Doug MeGray AoundLeaved Dogwaod. Dan Catar

1. Red Osier, Gray and Silky Dogwood 2. Round-Leaved Dogwood (Comus rugesa) 3. Common Ninebark (Physccarpus opuliifolius)

{Comus sences, C. racemosa and
C. amomum)

These shnubby dogwoods are recommended as
DIUff plants because they tolerate a wide range
soil types, grow quickly, form extensive root
systems, sucker when aboveground portions
are removed and can withstand being partal-
ly buried by bluff sediments. All prefer moist
conditions, though gray dogwood disfavors the
very wettest sites and tolerates medium or even
slightly dry sites. All can be purchased from local
or regional nurseries.

This large, shrubby dogweod is often found
growing in the understory on wooded slopes and
ridges near Lake Michigan as well as the tran-
sition from the beach 1o steep, wooded skepes.
Like other shrubby dogwoods, it suckers and has
an extensive root system, but it tolerates dner
and somewhat shadier conditions. This species
iz exceptionally ornamental with texturad lasves,
white flowers, white berries and good pink to
crimson red fall color. This species is occasion-
ally offered by kocal and regional nursenes and
iz worthy of greater use.

MNmebark occurs naturally on the bluff face, where
it occasionally forms large colonies, and it tol
erates a wide range of soil types and moisture
levels. Ninebark grows quickly, even from small
or bare-root nursery stodk Rtis aderned by pro-
fuse clusters of small, white flowers, which are
followed by attractive pendant seed capsules
that persist into winter. Exfoligting bark pro-
vickes additional aesthetic interest in the win-
ter. Ninebark is widely available from lecal and
regional nurseries.
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The objective of this document is to
Great Lakes Beach provide a blueprint to communities and
Resiliency Guide stakeholders on how to plan, build and
= maintain beaches that are resilient to
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Figure 3.1. Monitoring and adaptive management framework (Brooke Bowser).
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Thank You

Contact:
Adam Bechle
Coastal Engineering Outreach Specialist
Wisconsin Sea Grant

bechle@aqua.wisc.edu
https://www.seagrant.wisc.edu/
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WI Sea Grant: David Hart, Gene Clark, Julia Noordyk, Deidre Peroff, Celeste Gunderson, Tierney Bocsi
SEWRPC: Laura Herrick, Aaron Owens, Dan Carter (formerly)
UW-Madison: Chin Wu, Boyuan Lu, Sarah Peterson
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