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September 27,1999

Mr. Edward J. Cunnlff. Jr.
Great Lakes Shores
99 Wiidwood l-ane
Troy, tu{I 48{)98

Subjeci: Recommeiidaiion:, i'cr'vegera'ii;'e siatrilizatic;n foi bjuffs on Creat Lakes Shores
Inc.. shoreiine propertr,'. i-e.xingr-cr 

" 1.,41

Dear Mr. Cu,'iniff:

We^are pleasld to suLrrnit the fciicwi:lg reconlnlenda;ions for .,,egeiar"ive stabilization of rhr-
biuftt on the Great Lakes Shores. Ine .. shoreiin: prr-:p.:';:1.v. fhcse iecon:niendatir,.ns are ba-qed
on observations made during siic visiis to Grear i.-i;,us Shi;res anri other localities alcng the
Lexington Eluff area in Saliaiac Co,;:ii-v. evalil;lricn of areal pirctcgraphs, and discus-Iicns
with soil specialists and botanist from the h{Di'iFl, i',{ichigan S#ie g.;*erision Seriice, as weil
as 1o c a-l h orticulturai experts and rrurs eryil en "

Froject BacE<ground

The Great. Lakes Shores. inc". siii;rr..iine prcpr.rr-r, i-s c.iassiiieil as Lexjngron Bluff Shorelype
rvirich consisfs ct l?';a 40 foct blufts compcsed of variabie mixtures of clay vrith bouldefs*
sand and gravel. Th.e exp'csecl portions cf lhi: blr,ifts in tLie proiect atea are cornposerl
pfimarily o; iayered i-iays. -ijre sjor;es of L;e 

'L;ru-. ir;e x1';t "ise betur,;en 40 a:id 50 Cegrees.

Mass-wasiing of the bluff anri beach erosion havc been irisroric problerns in the arca.
Exteiisive erosion of beach ald sluripirg aione rhe biuff ha.ie occurreri in the Great Lalces
Shores Propel-iy over the past 10 ro 3C years. Iviuci-r of thr bluiT face is devoid of significant
vegeiation. Fresh ercsion scarps iniicate srrali scale siuitprng is or1-going across the biutT
face. The toe of the bluff has bcer rei;:forcei oi ?, scra:,i,r.ii anrl jeitysl: a.n eifort i,i rerlLCe
undercur,-ine a-nC mitigate beach erosion.

Dynamlcs of &6ass SVasting

Mas.s r,vasturg-is tJre brLlh rooi'in-]eri of earih nialei"iai under Lh.. infl,l,-nce oI gravirv. The
stability of a slope is a fuaction ol'r&e cohesi.,'eness oi inierlal friction cf the sediment and the
downwarC puil of gravit.v" 'llnc angie oi;:eposc is ihe is maxiitum angle zit r,,,hich maerial ca*n
accurnulate before Lhr: downward puli cf gra1,it.v Overcomes Lhe foices cf friction that hoid
material on the siope" ,{ny chang; iil siute angl,l, such as those tnat produceC by
undercu-tiing, cr ei'osion frilm 1-ne tcc cii the slope rviil iricriase fie dcr,vnwzu'd puit of gravity
on the slope. Similarl1,, any aciiviiy rJ: e,,'3i1[ lhat r;jiice s tae iltcmai friction br cohesion of
tiie se.iimeiltar,y* 

-material 
v,'ithin iii,,. s1ilp;3 r'.,iij cecrease ihe inatenals abiiity to reslst the

downviard puli oi grar,,ii1', and a.iso iiic;:ciiie ihc iikeliircod c.i slcpe faiiure.

Siurnping, a corimon firrrn r-,f lrra^is w';,:.siing" re.u:its tl,h*l a portiolt of rhc siope breal:s awal.i
lrom adjacent maerial and rotat.cs cuii.,'er,C :.rC ril-ri'n'.,,';ri,l at;'a coh;rent niass.'stumplng
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generally occurs when either the seriunenr becon-ies saturaled -witi1-,/,'a|er and looses irs intemal
cohesion, or undercutting over sir-e []e il-r ;i slcpe-

The clay subsoil typicai of the Lexin-uron biuif::s i;:i:;;ir.'e11'cchesii,e" ailowing rhe angie of
repose to remain greater ihan in aieas .lineie s:.ii,r,-, iest; cohssile soil ijvpes are present.
However, erosive proces-q aioirg the siicreiine havc increased siope steepness in the project
area. Aithough tiie clay sribsuil is r;lativel'r, cch*sive. it ira-s .iery low permeabitriry. Clays
ienC to become weak :rnd sllpper--y wn.ir saiula;ed. infiltraiilg groundwaler hyrirates the clay
adding weight io the slope. anci a.cting as a lubricant wiihin ihe ial,ers of clay. The addirional
weight, in combinati.on with increased hyrir:ost.atic piessure r.-rithin Lhe seClinenr, drasticail;v
reduces the ability cf the siope ,,"o resiet lfte null of gravity, and siurcpiag resr:]ts.

Certain human aciivirts rvili aiso rncrease rhe 1jl(eiii:oc.d of siuinpug. hi adclition tc the waicr
infiltrating the sediment from no.n:Lai prrcii;iri:ri,lr. *olitjoirai v,'aier is ariCed ro ihe biuif a-rea
tiom septic run-otT and the vrareiing of iawiil. This iniiirrating groundviater rtoves ioward
the bluff through interflow along rh.e surface of ihe 1.xs permeabie s,-ibsurf;-ce ciay iayers.

As much surface water mn-off as pcssibie shcuici be diveried awa.v liom the slope by drai.ns.
The drains already in piac"-. shcuid be i:iijn*:ined :ind if neccss.ii,v adiilicrai drains should be
considered. Srnall iiiis hai'e eler,'i:ic,i:eri ic acccfiiririiale run-oif aiong lhe slope iace. These
riils, as long as they reraain smail wlil heip rsirl{i1,,; s-*rface run-oif frorn rhe s1ope, and not
signifucantiy contnburc tc sh:rnp;::.g

Yegetatron and Slope StahliiiS.

f hr'rcle of vtgei:'.Lion in stabiltziilg stcpes is sr:rmewhaiccriiplex anci depencls on the extent
and type cf r,'egeiaiiv..? rr,v,ir. Slupc. tir.r; i.r: i'rg;.Lii3ii ';,'ith irees a,rd shrubs aie generaily
more resistaiii to the lorces oi ruass wasi.ing lhan erlher noi-r-vegeiated, or densely grass
ccvereC slcpes of similar corrpcsiiion. Fast giorviilg trers i;rrl si,iubs proCuce the deep.
compiex r,f,ot systems necessilr)* ril s:abilize soi1. Larger, last gii;wing plants are also rnore
et-iective at rerucvirig exccss i','ater irorii iil:, sub,soii ilirough irarrspiration, ieduclnI
hydrostatic pore piessure ud hcreasing cchesi,;:: .,',,lihln rte seCinient.

Contiiruous ground ccv3rs. inr:iuriing d.ense gr.rsses ',,,'iiii shalil1,., root s),stems. tend to
decrease water run-off and irierease the rate cf \:/al.er infiltraiion cn the siope face. Dense
ground covers can actuall.; Ue .ealq the irkeli. iilcd of sioce iajjirc"

Specla[ Col'rsiderations

Severai considerailots Gtl,lsi bg iai.eii illtrr il.rtcouill- ii-r. ,-icicnluflrng l-he inosr appropriate tlpe cf
olanirng to stabiiize thr: bluff. G:uvring crrn,;iirioits ln illel.ilufi {ace arc exreme-, The solt in
th,: inziec.ia'te a:ea;;i-e l':ieiit. ii'p; si;ils" These s,'lils are i'ery lov., in ienilit_v mid have .,'ery
1or.',' rnoislure-hcid.ing capacit-',,,. ,to ,r,,hi,1e il:,: lu* r:itne:ziblity ci thc utdellying clay sub-scil
resltlLc itl poor ciratt;ige duriri;l ihe spilnt, iire iop soil is siibjeciio,Srauedty condliions for
inu"ir of t^ht grui^.ilg jra!dri.

Cn the -sieep slope lags" top-soil is ea-riiy'eriiueci;ind nonexiir-.ni rn marr).iiicas. So tile planls
selected for re-.,,egeiatton cii ihe siops nust tre cap;.bie cl sun,iving in-Lhe low ferrility sub-
soil, as well as undergoing peno<is oi boih s;aiu.ial-r:ri i"ri c,rlrem*l-v ciry sc;il ccrndiiicns. Ti,j,t
will.ruie oui mani'nxrscii-groi.,l piari:. il;,ii la,,i; i;;eit llcialte.i t,r inore optir.1al gror,r,ingl
condilions. They wili sirnpl,v not bc iraril' r,norigh lLr sGrl/.ive conCition:; on the biiifi farc.
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Another important consideration in sei+clirrg planis fci rhe irlufi'enialls the eKpectatlcns ot
associatron members .inat have hecorne accus'!.omcd to the appe arance oi the relativeiy denuded
bluff and shoreline area. Some associalion mem"bers na're expressed concern that their la-tr;e
vierv wil1 be obscured by trees and dense foliage. ln severai areaS, the naiive tree and shrubs
that are recolonizing ihe bh:ff have been severelv cui b;ri:k io prevent ther estabiishmenr.

To prevent the "unauthorl.zid" remcvai cf vefein'iiirn a.iuiig ihe shoreline, it is evident rhal
so-me compromise must be struck bel-wcen opamai siabilizairon oi'the bluff and presel-i,'i:ig the
Iake view. While moderate pruning io preser\,e the lake view will noi haim the piants,
extreme pruning viil1 reduce both the rate of rooi growlh anri ih: rate of lvaier up-take thrcugh
transpiration. For vegetative stabiiizaticn to be successfiii" large piant-s must be aiiowed to
grow to a reasonabie height. othei-wise ihe ccmplex root s,vsi.m-q nec:ssary io stabilize the soil
will not develop.

Vegetative StahiXizaticn

Efteciive stabilization does nol requlre unjfi;mi cir.ieragc of the siope by dense vegetation.
Trees !ry b? spaced aiong the tcp of the i;iufi. anil icwer bianr:hes prune,l to preserve a I'iev,'
i:1';he ialie irom ti:e road. T:ilier ire* alid shrur; species.ar ne pianlerj neaithe base ol tire
L'],:if anc'jpper irancnes u*rinrierl to a helghi. iei,,=r ..,1-i.:h thc iop ci-the bluff.

SLirubs shoiilc be veriieiilly a-rrangeil io coiicentiare lowel g.iolving species near the iop oi lh.'
bluff with taller species or variei:s pialteii on the lcnrcur iurthsr Corvn tne slope. Y/ith
Prgp-er planmng, vegetation planterJ on the siop* tace wril be abie to grow to a reasonabie
helght wiihout obscuring iire iake r.ie'*, 1,io;n thi r,---p; i,;i'ti:e bi,:Ii.

It is important itiai the ptranil'rg scheme prerviile a inixiure oi'piaiiis v;ith .,'aiiabie heights arrd
root deptils. This ''.riili tesuli in the ma.:limui::r sialriljzautx l,;ithout rerjr;cing rui-off or
increasing water infiltration on ihe slop;" i-arger trr.e an,J shn-,o i.aiieties r.rith eitensive root
systems should be planted at stralegic iocarions ai tne top and nezii the base of the bltiff.
Shrubs should be pianied in clusters. Smaiier rlants. wifcflowers and grasses neeil tc be
planied between larger trees a:ro' shrub.c. Conun'*o-i:.s piarrungs of dense grcund covers should
be avoided.

H.ecorcrere erJatioi:s f,or spe,;ifi c pi alli ;.i;pes

]{e .1ave comptiei lhs foiiowlng i,isi oi suihbie piii-qt srecies fi-.r veg,.lialive stabilization of lhe.biuff. 
The list includes a varier;., oi'specics lhai ;Lre arja.rL;bic ro fiJsoil conditions preseni on

ihe bluff area. Priorit;, lia.s beau given to inclieenofs species,,bui some non-indigenous
species have also been incir:deii i'or ,r'cur "lonsi,jeratioil. i.{lii-indigcnous soecies are markerJ
with an asterix (*). The ma-rirnum hei:hi cf :aci specir:; ;s a-iso iniJiudeo.

The selection af a'variety oi-piiirr'Ls froat iiir: icii,,w.iirg ljst shcuid pr,,rviie a foundarion
planiing for srabilization of the biulf. Seleciing a v;xie rt ci native plant species wiil naturalize
the shoreline and provide ioa'-mal'tienance grcwli:. Cicasional rrimmi,-rg rnay be required on
the upper branches of mid-levei shrubs hrriitalier iiees planie,J at the base oi fire bluff The
lou,er branches of trees pia-nteci at iie tcp oi ti;e bluff rn;i bl prrrn*,ii ir) prcscn.a the lake vierv.

Pleiue remernber thar the indir,rduai plants ilrsi 1il(eli, rJ slri-,'ive are those best aciapted to the
localitv, ie- the plants thai are xrez:di gro,;iii:g .anri rhiiving tirer"e. Ida.ry nursery grc.*n plants



Mr. Cuniff
nqoc Ar*b" '

will not be able to adjusi to the harsh ciirnatrc aad soil condiiions of the l,.lulf. Any shn:b or
tree that currentiy is growiag rn the bluff fa,ce shouid be aiiorved to iemain in piace if at all
possible.

Plant List

Trees and Shrubs

Willow Farnily (S*licacae)
\Yillows (Salix) - Sfu'ub'.o i-ree size. lVijiow-q are very 1'asi grc,wing and hardy, but must be
plaled durhg moist weather -qo r\_1ots dc nci d;-;,'out before tiley gei established.

Poplars..Aspcns. and Cottofi$1oods {Paysuius ) - These are irees and are 
".,ery 

fast growing tn
moist soils.

Species name apfrr,.riraie heighl i. ma.iryunr )

tslack vrillow ( Sia-t nigra) zl0 ir"
Peachleaf wjllovr (Sef,ix a*'i1,g,1.c!ci:ies '1 

6,r-l i1.
Sandbff willo''rr ( Silax exigua J 30 f i.
!*ry wiltrow ( Silxa discoior ) sirr*b to tree ( iner-x. 25 lr.)
Bebb wiliow ( Silxa bebbiana ) snnib :c ireu- ( il1?..,{. 25 ft.)
*Corkscrew willow (Salici;ceae tortusori) fi -?A fi. isiow-growing specirnen plant)*Arctic w'illow ( Salixpalas arcnca') 3-5 fi" ( a creeplrg shrub)

Easteni Cotionwoo d (.Populits deltcid.es ) 'lS - I B0 fi"
Balsam poplar (PcpriltLs balsarniferd) 6t -80 it.
Quaking aspeit {.Populits tremuic:irjr:s i ':A-50 ft,
Bigiooihzispen {Popu-his gro-iidiie:;.;ata'; 30-50i'r.

Suiriac F aiaaiEy iAmacardiaceae)
Staghorn sumac (Rhits typhina)
Wrnged sumac (Rhus copalLiic)
Srnoorh sumac lRhtts giabra';
*Tree of Heaven (Aiktntkua aliissiiiitt)

Shrub to siaall tree
Shni'c io smali lree
Sirr,tb lo sn:ali ire+

-: i i)It fr/- - Lill rL-

{ii - t0 fr
50- 70ft

max" 25 ft.)
ma.x. 25 ft.)
mar.25 ft")

8C -iOil fi.Fast growing. very harciy tree

Eeech Fagill (Flagaceae) - Sicw grr,.rn,iri'{ inrligeiri:us iiecs r,vith s}raiio.,,,'spreading root
sysiems. Ne;C sur-face moislurc lij Ei'c\n'.

Anrericari beech (F agus graridi-fol i e )
Red Oak
W'tlite Oak

Maple {u*11.y (Aceraceae) - Xl:digei'ror-rs ire,:.\ v,,ith nieiium growth rates" h{aples require
cool molst soils. tsox eiaers are var!' iriir-,i;,,, raric giirwe r.s anE dc. weii in moisi or dnisoil
conditions

'a-ed 
maple { Accr rLi.i;ruim)

Silver mapie (Ac e r,s cc chci'in:ini)
Box Elder (Acer negun,To)

fr,r - l{i{} li
<n r I'i1 f,
uU' ltl"J ii.

50 1il0 fr.
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Evergreens

Fine Falcdly (Piraaceae) - pines requlre m,:isi.
lVhite Fjne (Fintts sirabus)

Cedar Far"n!try (Cupressaceae)
Common juniper (Junip erLi s c orun u;ti s \
Eastern red cedar ijuniper rirgiiLit*-tiL; 4A _

Sedge Fanrily
Cyperoc ea_l fi,ljcuhris
Brocin Sedge { Andropc gcn .,,ir g ini: us )

Y{othmulle.n {Verisascuruttlaitaria,; 1_ 3 fi.
Canada g,jidenrod iSotidaga cancriensis) t - 3 l-i.
pymweed {Grinriel:ia sqitan-csal "-, li-r/iid daisy (Asters) "t' 

-'i fr.
fj*ryolJqrow iArchiilea mille;fotiient') i _ Z i.L.

sand;r soil concitions
7_-{ - 100 fi

-_ 
h-ai-,it. !l-r:3r.', ji,:r .rhruL,

\l 1 f]

2 - 3 ft"" tuits in sandv soil
2 - 5 tt. native perennial

Vervaia (Ve rb ena hos nm)
!o*t A$*lr Lace (.Daucu-t caroia-\ 1 _.3 ir
Canada thistie (Citsium arvenese ) 1 ;ft
BuIi tldsrlu. iCirsium tulgart ) : C ll.Chicory{CichoriuminnLTus) j.5il.
Common dan<ielion (Tir axquc turz ffi ci.naie)
Wild bergalngnt Sdonaria fisn:io.sij 2 _ 5 ft,.

liivercrl (Saiid*gobicclorl 1_J ir.
Goatsbearci {Tragopogott tiubir:si 1 3 i;.
Rough blazlng st;.r-{ Liarris asTseia) i - ; il.

Milk weeds {Asclepias)
Comm,.n mijki,,'eed ( A-t c i e p i as s1. ri t c ci )
! itfigiqfi 

-Ird 
:l]:wee c ( .a,s r_. i ep i ;: n i t, e r o s' a )

Sand Milkv,,eei 
1 A.ttiepil i o.itplt ricatilis )

Mornimg GErirles (Iponaoea)
Conlmon rno:r,u1g ql,.rn. i"rFor iu)L.t l,it:pirr€tt)ivyleal mornlng g1a,ry 

1 t' p in e a lrr,jeri t e n)

Verbenas

Foury'veivail (Verbena stricta) I 4 fi.
Roce ven'ain {tlerbena ,:attaiinsis,\ i - Z t;

Grasses and sedges - Grasses can have r:i; io 90% of thi:ii *c,igh: 'neiow ground in their iooisystems rvhere the'i store $/aier and siai"ci,. rnev are ur*i-i ln *rosion eintrol on slopes butshouid be pltntedin clurnps, li:: is io"tin*cui'gic;;;;;.r or rhev can acrually promoremass wasilng during periods oi satijrattorr.
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Grass faridiy (Gnamieaeae)
Beach Grass iAntrnophiLc breviligtiictal 1-;r.5 ft. native io Great Lakes beeches
Canada wiid-rye (.Eiyvru., crsri,ririirisi.c') 2.5 - 5 ri. very hardy native perennial
Sweet vernai grass (r\;rtlzo;.ii-!-iil?.Lii;i odcrdiun'. Sin - 3.5 ft. aative perenniai
Purple tcp {'lriociia j'lat,a,) 2.5 - 7 fi. naiive per.ennial
Timothy* (Phleum pra-ter;s{) 1-'t.5 f',
Quackgrass iAgrcp;rronrei;e;isi t-4li.
Foverty grass I Dailtitonie-.spicrtic.i {J.'} - Z it
lfi-rnbleu,itrl (Multlenbereic schreben) Z.S - 7.5 it.
pig bluesem (Andropcgon gerardii 2.5 - 5 ft- .rery iiar,Jy native perennial
Little Bluestem or Broom (And.ropogon ,rcopr;;.ius) I "S - 5 ft.
Sea oats (Uniola panicubta) 3 - S it_
Porcupine grass (Sripct spertea) 'Z - S ft""
Deer tongue grass {Pmzicuru cian,J.estin.um)

Planl Se]ectlon

A-lthor:gh selection cf particuiar p1aiils wlii iepend on cosr. airii avaiiabiiity, it is impoi,ranr ro
have a variety of p1a-nr typgs. and heights. 'ihis ,xil1 rilcw for dering oiihe vegetition ard
m;ximize the comried{' ci ti:e icil ic'Lu,{)ii; .;itho.Lii riapedirg surfaci rui:r-oif frJrn the siope .

Tree species from the p,-,piar..m1pl.._'beich an,i piae farnilies may be Lresr suiied for planting
near the road at the lcp of the eiuii. Trees speciei seiecied ltom the wiliow and beechiainiiie-i
are best for tirs base of *lr, siope. iir'ii-ot^, irir.s rnay rji cri grtiw at the beach leve1 and facilitate
the accumula;ion cf sanrj iri ihcse ajeas.

Juniper.marv-oe ccnsidered ioi e.10r,,,gl.owing shrr,ib at ihe crest of th: Lrluff. paiticularly in
areas where foot traific is to be discourage,j" I-o'a grcwing sirir-rbs. such iis the arcuc ,,vilo..t
alread^y.purghryqd, and other meCium-hel-rht piarl sl:cr,-.,,*iray oe planterl along '&e upper 6
feet of the bluff [ace.

Taller native varieiles of siuub r','iflo-,+, arri sr-:inac wili do vreil ,n tire miadie to lower areas of
the bluff face. Tiering. plants in this r*iinner v",ill allorv iherr; 'rhe grow to rheir full heighi with
a rninimum of trirnrning. A1i of the siin:bs sho,;ki be rlarriei in ciusters with chimps of
grasses and mid-slzeri plants pia-rxeC hci,:,cen thern.

It is aisc. advisable tc, plarrr- beach gratls 1ii ih* sand a).n ile re,;;iy for-ried be aches" Altliough
the recent accumuiatioli of sanij iri this a:-ea is ciea;-;;, a runctioa of the iower lake ievels, tile
Pre.ggnce 

of beach grass and olher vegetaiion w-ri-l. heip to siabilize the sanri aiready there and
iacluiate Lhe acciimr-ii:iticil ji nii,ri..l s;1nc ri]. r.p.rc.frc -i 

1'l;111r,- wi1;orvs cat be esiabu;hei in that
area rhey ma}'e','en pr-orriiis scriie picie.-l.ilir,.rr.lc'filo:; ivhen lake ie.iels nse" much as
the iarge willcw cuil-enil), grur;;l1o ai tle scuthem edge of ,&e beacli. property- hiu done.

Flanting ScEredufle

Due to lhe exirerne growiitg conditi,xs on tre bluif ( 10i,,: ferdiil,v c1iii, soil, exu.emsiy iorr soil
moisfure in late summer ari eariy'iaii) plartrng slici:lii L-''c sci-reciuled at ilrnss ,rhen r'onri;tron,
are mosl oplimum fcr plant sun'ir.al Mlny -of 

ine recoirlilen.ieri species are fast grcwing
plants ftat require moist soil ccnditions.whiie estabiisliing rooi s.r.stems. lf the rootidry out
before they are established. Lh* pianrs r.;ijl die .
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Lale-summer to mid-fuji *. a pe-riocis of droughr conditions oli er rflost of the biuff aiea. sincecieep watering erf newly transpianreo spei;iien;;;;;";s1ir1e- on sreep slopes. planringshould be done during f1e pericds rvhen .soil moisture is af iigl,., isveis. planiing condirionsare mOst favorable in mid-tb-late fail whe:i soii iao;srure inii.ur*, anri plant.r are entering theirdormaut stages; and in eariy spring, Lrefore rianis ir,t*iii*ii.apici growrh phase.

we are aware iirat re-vegetating tne blr-iff is a iciig-ierm p,-o.Jrjci that- ycur associaticn wjli becompleting in stages as resources becorne avaiia6le. Fiowever, there are several r,.ulnerableareas on the slope that show evidence of current ;ir*;*g -{f 
possible these areas shouid begiven prioriry for planLine vcgcrarion

Please give us advance notice of ycur nropc'seci planrrng {iale$ ani a brief iist of ihe type and
::T..bjiof plants you have obiziined. rtre'wiu s'ale ipr'rn['iu,. iocarions on r-he bluff rorthespecrmens you have availabie. priority vi.jll be gi,.,: i.:,Leii *lu, are ihe ieast stabie.

Il you have any questions regarcing ti=s sui:inittal.pieese fecl free to cali.

Sincerely,

Pathfinder

,.\lin {._.


