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A mu1 ti-conipuncnl study c)f Alpine Lakc. Waushara I'outil!. U,'isc.unrin was co~nplcled during 
7002 ;~nd 2003. The stud! was c ~ ~ r r i p l e ~ d  to provide inti)rrn;~tion cc~r~cerning the Inke and ils 
\\-a!crclhed sn an aqi~atic plant management plan could bc crcarcd Ibr thc lahc. As 3 par1 ot' tliis 
plan. r ccon i r~~cr lda t io~~j  n c r t  a l w  fhrmulated cilrict.rnirig thc \vatcrsIicd and lakc u ater q ualit?.. 
Fuociing K(\r t h i >  scud) iii\d 1hc dr\elupn~erl i  of  rhc pla~i  \\as prokidcil by thc V\ , ' j s cons i~~  
[)cpartmorit of Natural Iicsi~ur;cs 1,akc blanagernent Grant Program a l ~ d  Ihe ~Zlpinc I .alir: 
Prt?tc~tiun a d  Kchabilitaticln Dis(riut. 

I tic data frilm lhis stud) \ i t r e  annlg led uith dala collected during past studies and >iclded t l ~ c  
C O I I O ~ ~  1I1T 11lcljcV W \ U ~ ~ E :  

.\bundant ~ r ~ a u m p h > t l c  and tilarnenti~i~s algae popillations indicate that the lahe 1s more 
eutrophic th i l t~  i s  cstirn:itcd h\ \r \dell used trophll: \laic. indict.; 

Alpil~c I .akc 011l!. \vealil? ~l ra t i f ics  M-it11 a prin~aril? ouygenated h! pol in i i~~on.  rcducing 
ttic likelihood of' ~r i~ernal  lihospli, ) r u j  Ii>aJing 

M o d ~ l i n g  01' iX.i-ver~fied land ilsu iriJicatz:, that phosphiltus crltt.ritig ttlc lal\t. froni 
sept ~c s! btcms.  agric~tlturi~l lar~ds plantcd in rou crup(i. and rt.s;ldun~ial dct  r lupniei~l  arc 
lhz tnajor cnnlributors to tht. lakc's total phosphorus load 

Near11 the entire lakc buttoin i s  estimated to cotltairl sornt. c o ~  cragt. o f  aqustic plants. 

17ismost ahundari~ s p e c ~ c  are \%'ildcclt 'r~. ( I i~ / / i s i~e i .~ i l~rme, - icu i~ l i )and  Eurasian uatur- 
mi lfoi l (,\ l ~ , r i r ~ p l ~ ~ ~ l / l m  . S ~ ~ L W I I I I ? I ) ;  closely li?llowed b! slcnder wate r ~ j  ccd ( / : / o d ~ c r  
~ ~ { t t i ~ i l ! ~ )  and ~ ~ ( m t a i l  ( ( - ' ~ ~ j , d t [ ) p / ~ . i , i / ~ ~ j ~ i  d v t ~ t ~ r , s i ~ t ~ ~ ) .  

?'hcrc is  a distinct Iack uf Iloatir~g-leaf and cnlcrgcnt nqiiatic plant c o ~ n m ~ ~ r i i l i e s  u ithi11 
tht. lakz. 

Major rcco111mend3tions to the ,\lpine Lake Prolection and Rehabilitatiuti 1)istrlc.t include thc 
fid\oi\ ing. 

'l'hc twst ~ i l !  to reducc ~ h c  cutrnphic ~utu t -c  t ) V  Alpit~c Lahe will ht: ti-r r r~ini tr~i /c  thc 
c x l r r ~ ~ a l  suurccs (hat feed phosphorus into tliz lakc. 

Sept iz s\stcrn inspcctlo~is MU-L' r t ' c o ~ ~ ~ t ~ ~ e i l d c d  to idcnl~ l'! and rcplacc Ihul t> c t p t ~ c :  
s!swtns that ma) be addlng phosphurus lu thc lake. 
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I t  \+-as also ri.commendcci thal the IJistrict delerlninc the kasibitith i l i '  connzcting al l  
shorclanci and back lot properties to the Silver Lakc Sanitary Distric~. 

Sl~vrcla~ld buffer crcalion was rccommendcd to rcduce phusphurul; and sedilncnt loading 
horn lakcshorc prupertics. 

fi 1 i t  ~ntcr  n a t i r  lc\ el dra\ido\j n \+as recommended [n  conjunction \\ ittl native spcClus 
cnl~ancrtmznt to reduce 1:urasian ualer-nl1lfi71i abundat~cus and pru\idr: ct>mpetili\c 
adi niltagt. tu the ex1 i t  iilg rlative spcclrs 



Alp~nz  Lakc. M aushara C'uunt! I \  a 56-acre. man-madz l a k   hat was creutcd ~ ~ l i r n  Bnrcc 
(Thorstatj, C'rcek dammed In the fall ol' 1970. 111 1975, t l ~  l.ake Atpine ,4swctatiun 1\35 

tilr111ed u ~ t h  cokcnat~ts 1 ~ 1  cnable a 11nlfi)rm progratn~ning It>r establishing a schernc 01' 
dc\clclpment arid prolection l i ) r  the land5 around lhe lakc. 7'he Lakc :Z\soiiation \\as vo!unlaril> 
d ~ s s o l i  cci ibl l u ~ r  1112 the fimtrnatioi, <,I' the .41pine I ,akc l'rolecticln and Kuhahrli ti~tiun D i h c t  
I.AI.I'RD) In 1485 

Since its inception. thc ,41,1JH I1 has w r h e d  d1li;t.n tlq to cr)ntrc~l nuisanuc n~acrophytc atid algae 
p r ~ b l c i l ~ h  ~ h r o ~ t p h  ~i~t .chat~ical  harvcst~rig and chrrriical treatments. ' I  tie pas1 nud currcril plant 
managcnlcnr activittrzs 1w.c been zonducled M ill1 iht. goal oL contrtslling prlmaril? exotic: 
ni;~cr~~phq'tcs. sl-lccifically curl! -leaf pond~ized (Po~~unog~~fon  c.rispl~s\ arid Eurasiati water- 
n i i l l i ~ ~ l  (,I!) t . ,o/)lr~~llrcni . ~ p i i ~ c ~ f ~ i n r ) :  and near-~horr, algnc mats. ;\I though t lx  Ijistrict bclieve5 that 
rhc!, ha\ r tcccivcd \olili: shorl-tzrm r c l ~ e r  through the n~anagrmcnt  techniques th:~t hakc herti 
ulili7cd In lhr past decadcs. they knou thal they need to objecti~c=I! assess ttw situati(?n and 
Crate ;I rcalislic plan lot- thc hlturz 111anagerilcnt 01' Illc lake. 'l'hc plafl rlvt 0111) p r~widcs  
~11ltliince to thc Ilistr~ct Ibr thc crmtrol uf algae and macroph) tic plallts. bul also c>utJine\ 
L 

rnctl~ods to c r~ l~anc t .  ;lnd protect valual-rle nativc plrinr s;pccies wi th~n  the lalie and on its short.\. 
' I  tic ,4I,T'I<II has already init\alcd prcrtcctioti stcps h ~ ,  requiring that chc~riical trcntments ~ , t l h i n  
thc lakc :i\:o~d area.; containing native plants. I t i t>-  habe ;~ lw bcun in\ ulved in the crihalicemcnt 
of' Alp inr. Lake's plat\[ cornmunit! I)!. suppnrlrng proposed natural shorcl~iw restoration3 on 
prik ale prvpcrt rcs and n irhiti the county park thal pro\ tdcs pub1 ic acccss to thc lake. 

This doc~r~nen t  s n c s  t u  (1 purposes. 1 it ful lills thc r t .qu~ren~cnts l i ~ r  t i ~ ~ a l  reportin9 01' a stud) 
Illat i t  as part~nll! tirndcd through a U:'isco~is~n Ilcpart~iirnt of Natural Kcsources (12:'IlX 10 I .akc 
Planning Grant. anil 2 )  i t  is the I .aLc Management F'lari for / \ lp~nz Lake. C'arc. has been taAcn t c j  
k22p t h ~  ~c thn ica l  aspt.its of the ducunlcnl un laymcil's terms a \  nirrch as pnssiblc '1.0 f:icillta!t. 
the easc ol' reading, certain topics arc cupanded upon and Itchnical tcnns arc deiined I ~ I  a 
glolisary. I~ur thc rmnr~ .  thc repcu-ting ofspzcrtic data is kcpt lo a n~inlmuln with111 lhe tcst. but is 
ii-boll! contained cvithirt thc appe~ldiccs. I'hc r?pprlndiucs a l s t~  curitatn the gll issar~ mc~lrlilned 
above (torm5 c.ontainctl irl the _glossa? arc itril icizcd \i 11h in thc text j. 

I'hc stlid) contnincd four inqlor compnllutlts. iiiitcrshcd anr~lysis, ,~iluatic t egetat~un.  n:iter 
qua1 it! and eduzallon Cach section of' lhe rcpnrt and plan are zcrlcral lq' scpnrated into thrsc 
four componcnls. 

I-LIT cnsc 01' readitis and document compilation. the largu fi?rnl;ir ( I 1 "u 1 7.') maps are contained 
near ttic ctid nf this rtport. 
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Lake Water Quality 

Sud~inr,! ttw q i i a l i r l  c ~ l '  t dkc uaccr can bc difficult bccau.;~ indik idual lakc3 displa! problenls in 
varlcty Mays. t I O M ~ V C T .  ~ o ~ ~ ~ c ~ i t r a t i i ~ g  on crrlaln aspects or parameters that are important ti, lakc 
zcolngy and can~par ing iliusc valucs to s i r ~ ~ i l a r  lakes 1% ithin thc t;amc. r e g i o ~ ~  and histurical data 
1ro111 the same Iiikc priwides ml excellent rnclhod to e v ~ l u a l e  the qua l~ t?  u f  a lakc-s watcr. '1.0 
oornplctc this t a k  three water- quali t! pararrtetcrs are hcirscd upon here: 

1 .  I'hosphorus 1 5  a nu~ricnl  that curitrols thc grvuth u f  plants in lhc casl majvt-1t1, oi' 
I+'isconsin lakcl;. 11 is i tnport:lnt I(! r u m e r ~ ~  bcr that in lakcs. chu tern1 '*plarlts" includes 
h , t h  ul,c~te and I ~ ~ I ~ . I . O / ~ I I J ~ ~ ~ ~ , ~ ,  Moni tu r t~~g  and rvat unt ing conocntra~ tons {>I' p 1 1 0 ~ 1 ) l i ~ ~ r u ~  
n [thin thc laku helps t o  create a butler understanding ot' what is controll ing the grorzth 
rutci and cken ~ ~ C S C [ I C . I :  i~t'thl: plants witll irl il lakc. 

2 C:hlorophyll-rr is thc prccl~ pigrnc[~t i t 1  ~~lar l l? ;  lhat is uscd during p/~ofos~~nthr.~i.s.  
C'l~lilruphi Il-cr concenrratirjns are rrlated to a l ~ ~ l  abundiincz \\-ithi11 a l;iLc. 

3 .  Sccchi disk traosparcncy 15 a nleasurcmznt df  water clarity. 0 1 '  all limnoloeical 
parilmtl\t.rs. ii is  the 1~i3st 115~d  ~ 1 1 d  the cilsirst for nl'fl-profc;'55jon3\;'5 to ~c lmprzhtnd  
Furthcrmurc. measuring Scczhi disk transparcncq over long periods 01- t i rw i s  one of the 
he,t n ~ c t  hods of' nloniloring Iakc health. I'he mzr~surerrltnt i h  zonduitcd h!. lou er-ing a 
k\c~gtitotl. 20-cn~  d i a~nc l e~  dish wit11 alternnli~ig black and rvhitc qiiadrales ( a  Secchi disk) 
into the water a r ~ d  recording thc depth just bcfi)re it disappears tiorn jighi 

I-hc paral~lclers dcscribcd abcic arc rnter-rclaled. Phosphorus contruls algal abundance. \ ~ l ~ r c l i  is 
measured bq chloroph!,ll n Ievcls. U'aler clari t!-. as rncasured b> Secchi di,k transparer~zc, is 
clirc~llq' njt'Elctcld hq thc partrsulatcs that are sucpcnded In thu itatzr. In thc m a j o r ~ ~ y  of natural 
anii man-tnade. U:'isconsin lakes. the prrman particulate matter rs alyac: thurclbrc. algal 
ahurtdancc. dirrctl> aft'cc'lh i t  il(cr ~ ( i ~ ~ l t y .  In addirlrlrl. srudics !lave >h\i\\r, rhai w r c r  clar~i! i3  

used bq most  laL< uscrs tu -1udge w a k r  qua1 - clear water equals clean M ater. 

1~;lcti of these p3r3m~ti 'rs is also dircctlq rclatcd 1 1 )  thc: ~rophir '  S I u / e  ol ' t l~c '  lake. :is nulr~ents. 
primarily phosphuruc. uccumulatc ithin a lakc's !vatcr a n d  sellirnunt. its pnhductih it!. incrcascs 
;11li1 ~ J I C  lakt progrcsse\ thrt ~ i ~ g h  t l i rzc Irophic siatcs: oligutt-ophi~'. ~nesorroph~~-.  and linall! 
t r o  I :wry  I;~kc ivill naturally progress thruugh thcsc states: huwcvcr. under rlalurr-il 
co r~~l i t io r i~  ( i . ~  rlot in tluunced h! thc activities of' huntat13 I d ~ i s  progrehh c m  tahc terls of' 
thousand\ of >crlrs. I,'nlbrtunately, human ~ ~ ~ t l u c n c t .  has acculeratcd this na~ural  agltig process in 
moil l \ ; ~ > ~ o n s i n  lakcs, Mon~ror ing  the trophic state of' ;I lake yivcs stakeholders a rncthod by 
nhich tcl gauge thc health o l ' t hc~r  lakc ocer t  me. Yet. classil'j 111s a lahi. into one of rhree trnphic 
states dues n o t  givc clcar indicaliurl ol'\+hcrc a lakc really exists in its aging pn)ccsq. I'u stjlve 
thi5 prt..hl<rn. tht:  paramctcrh ~ucaslirtld ahovc can bc u3t.d in an i t ~ d t . ~  tllal ii 111 i nd ica~e  a I;)!+?'< 
trvphic state more cle:~rl! 

' I  tic con~plclt: I\ aler quaIil> data sct liom this srud! c a l l  be foulid in i l p p e n d ~ u  A. I'ho rcsults 
J ~ L C L I ~ ~ I U I I  i1i' thc arialysic; introduced abovc car] bc li?ilrtd in thu test and i1gurc.c; chat ibllc~~i. 

Lrll ~e a r ~ d  Masoti ( 1083) is an excellent sourcc lijr comparing lakcs within 5pcci1ii: regions 01' 
Ii isconsil~ 'I hc? divided the statc's lakc5 illto t l l k c  rcgionz each having I ~ ! ~ c s  ~ i f - s i ~ ~ l l ! ~ r  11;itlire or 
apparent charactcrislics. Waushnra C'ounty lakes arc irlcluded u illiin thc stud) ' s  Ventral Rcg ion  
and are amung 4 1  lakc\ randomly pickcd It-om the rcgicln that w r c  atial!,zcd for uatcr clririty 
( S c t ~ h i  d i ~ k ) .  ~ : h l ~ ~ r t y I ~ ! .  I 1  cr. nn J total phosphorus '1-hcsc data 3lc)ns N i rh  d a ~ a  corr c \por~ding  to 
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I ' r r i t ~ ~ ~ ~ t ~ ~ t r  rt: k c , I l o h ~ l r r r , i ~ t . r t  / i r  r / r r c , f  A- i ' t ~ , l ~ t t ~ ~ ~ ~ c ~ t : \  l i>ttc,r+ltc(/ / I ~ I ~ L , , \ ! I ~ ~ ( I / I O I I  ------- ------- 
slatcnide rrltans. ti istoriciil. current. and neragc' data frill11 Allline [,die arc diupl abed in ['lgures 
2-4 I'lca5t. notc that the data i l l  tl~cst. graphs rcprt.sunt cc~~lccntriit~ons and depths taken on14 
during thc gron-i 119 scasurl ( April-November) or  sutnrner months tu the deepest Iocaticlti in thc 
lakc I Figurc I ) .  Furthcrinore. rliz pllosphuru~ and chturopli> l l  14 data rcpresc~~t  01114 i l ~ r  hcc  
san~plcs. Surl'ace sar~iplcs are uwd bccause t h q  rcpresznt tlie depths at 11 hich algae fro\\ and 
depths a1 u hich phcisphorus lc\ els are nc~t greatly i n f l i ~ ~ n c e d  b! phoq~horus  hein 3 rcleuscd trom 
bortt)m scdirnents (see s c c ~ i n ~ l  on iritcrnal n ~ ~ t r i c n t  loading). 

As irliiicutcd 1 \Enre 2.  thr: ~ J I I I S I I J I ~ ~ L I S  J t \ e l ~  ~ i t t i i ~ l  f1Jpi11~ 1.a)i~ \ 3r4 t'Tcj111 year t i )  ?ear and do  
no1 ~ ~ l d i c a ~ c .  apl)arclil rrends. c'hlorny hy II-u Icvrlls { E  gut-c 3 )  and Seccl~i  disk transparency 
( t  izurc 4 )  fi)llow the same wit of  variability rrc~rn !car ti> !car. Inttrrcl;tingly, thc t i \  (3 ?cars M i th 
tllc I i ~ g h e s ~  rumnlcr phosphorus levels 131' thc p ~ 5 t  dccade, 1997 arld 1998, cuhib~tcd some uf  thc 
Iu\i,csl chloroph!.ll-cr conccntr;itinns ovcr the same time pcrtcd. I t  i.< iinclcnr n.h! ihis occ~lrrcd. 
but orlt r\;plarlatiutl rn~i! bt  ihat cot~cr~~rr ; l i ivns  oi'tvtnl ph~~sphoru_s (a; rzponrd hcri.) i ~ ~ c l u d d  all 
fbn-ns of ~ ~ h o s p h o r u s  found in take blater incIuding particulate and dis.c;t)Ived li)rms and thc 
phrlsphuru~ huund in phj rop/u~~X.ir?n : I I I ~  -r)op/otlk/on 'l'he ou ly form that 15 read~l! ava~l:lhle ti) 
a l y , ~ ~  is t l ~ c  ciissuli ed pllnsphurus ' I  l~cret'orc. t.1 en t l~ouph Ihe total phusld~orus conccntralions 
N-ere higher at lhat time. tho dissolved fornm may have been low arld did not spur higlit'r algal 
ahl;n~iancc This phcnnrr~tt~ou ir as not appart'nt dur in2 ~ h t .  su1nmt.r ol' 11)02 n ht.11 bolh rot;~l 
phoq~horus  and chlornyliyll-cr con c c n ~ r a t i o n ~  M-erc highcr than nurtnal T11e 11 ig11e1 a l p 1  
aburtdance rcsulted In recii~ced water clnr i t~  as itidici~tcd b\ the s11allr)ii-cr Cec;111 disk dcpths 
l i~und d u r i y  thr  same titnt. period. I t  is \.cry likcly thai thc cleb-atcd rut;il phosphorus 
corice~~tratiuns were brl?ught on by higher than normal precipitation levuls during the spring atid 
earl! Siurrlrncr a5 ~r\crt.ascd rurlo!l- \\;ished stdinwnt and phosphorus i l l t i ,  lhc lake ti-om its 
dra~nage basin. 

l;ig~lres 7-4 ~ I S U  ~ndicatc that : l lp~nc Lntte's \r 3ter y uat it? l i r n ~ ~ c h  hzttcr lliari ol11t.r Ilo\iagcs 
within lhe stait and it is cqiral ur better than avcrage findings for lakcs i+itl~in lhe ccnlral rcgiun. 
C'c~rt~parrst 111.; WI th rhe cerltral regi~bn Inkth are particul:irll ~n tc rcs t~ng  bccauw 7 .A0 0 of ~ h t '  lahes 
sampled it) the rcgin~l  ucre of natural origin (1,iIlic and Mason 1983). Natural lakes generally 
ha \c  bettcr 14ater qualit) than in~poundments. 50 it \\ould bd expected that the u:ller qu:~lil\ ol' 
11lpinc L,ahr. an impollndn~enl. b \ o ~ ~ l d  nc)t coltiparc u dl M lt11 ~ h c  regional data. On thc coll trar~.  
it cornpares very well. indicating that Alpine I,aC;c has good ciater quality 1vht.n t l~ t s t .  three 
parattlctcrs are ct>usidcrcd. Th \ \  i s  nlsi5 thc cii.jc \+ hcn t l ~ c  Jatn c~li~iiiinec) in Flgurcs '-4 art. 
conipared with thc h a l e r  Quality 1ndt.u (LirC)1) l i j r  Wiscunsin lakcs fbunci in 'lablc I .  Thcsc 
conipartsonl; shou.  that tilr the nlosl part. Iht: CVOI for '4lp111c I .ako chloropli!Il-ir and 11 aler 
cl;11.11! lci el5 fall 1% ithi11 the good to i t r y  good cattgorics and the lutal phosphrwus lei tli fhll 
u 1t11 In thu good classificntion. 
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Figum 2. Mean total phosphorus concentrations from Alpine Lake, state and central 
reglon. AH means were calculated from summer samples. 

Figure 3. Mean chlorophyl!-a concentrations from Alplne Lake, state and central 
region. All means were mlculated from summer samples. 

June 2003 



Alpine Lake Aqwtic Planr Mamagemtwt Plan 
Pmrecr~on & Rekabiliraiion Disrrici & Prelimtnary Walershed Imes~igaiion 

Figure 4. Mean Secchi dlrk transparencies from Alpine Lake, state and central 
ngion. Att means were calculated from summer measurements. 

Table 1. Water Quality Index (WQI) developed by Lillie and Mason (1983) for Wisconsin 
Lakes. 

Approxi mate Equivalents 
Total 

Water Clarity Water Clarity Chloropbyil- Phosphorus 
WQI (m) (ft) a (@) (mg/mA3) WTSI* 

Excellent >6 >19.7 <1 (1 334 
Very Good 3.0-6.0 9.8-19.7 1-5 1-10 3444 
G d  2.0-3.0 6,6-9.8 5-10 10-30 44-50 
Fair 1 -5-2,O 4.9-6.6 10-1 5 30-50 50-54 
Poor 1 .O-I .S 3.3-4.9 15-30 50-1 SO 54-60 
Very Poor 4 . 0  c3.3 >30 >I50 ~ 6 0  

*Calculated from water darity values. 

Alpine Lake Trophic State 

Figure 5 contains the Wisconsin Trophic State Index (WTS1) (Lillie, et al. 1993) values 
calculated fiom average surface Iwels of chlaxopkylI-a, total phosphorus, and Secchi disk 
transparencies measured during the summer months in Alpine Lake. The WTSI is  based upon 
the widely used CuIson Trophic State index (TSI) (Carlson 1977), but is specific to Wisconsin 
lakes. The WTSI is used extensively by the Wisconsin Department of Natural Resources 
W N R )  and is reported along with lake data collected by Self-Help Volunteers. For the mast 
part, the chlorophyll-a md Secchi disk data indicate that Alpine Lake fluctuates within the 
mesotrophic state, while the total phosphorus levels indicate the lake is closer 10 a mesotrophic- 
eutrophic state. As with the WQI, the WTSI analysis indicates that the Alpine Lakc is in 
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relatively good health. Remember, values that fall into the mesotrophic or eutrophic categories 
are not indicative of poor lake health, There are benefits associated with the higher rates of 
productivity found in these lakes. For instance, lakes that are not as productive are unable to 
support a large fishery- 

Figure 5. Wisconsin State T rophic lndox values for Alpine Lake.. 

Limiting Nutrient 

As described above, most Wisconsin lakes are phosphorus limited and Alpine Lake is no 
exception. Data collected during the summer of 2002 result in a nitrogen to phosphorus ratio of 
37.5:l. Lakes with ratios greater than 15: 1 are considered to be phosphorus limited. In other 
words, phosphorus wntrols the algal abundance within the lake. Obviously, Alpine Lake is  
strongly phosphorus limited. 

Dissolved Oxygen and Temperature Profites 
Figure 6 contains the results from the dissolved oxygen and temperature profiles that were 
completed at Alpine Lake during 2002 and the winter of 2003. It appears that the lake did not 
show strong stratification during any of the visits with maybe the exception of the profile 
completed on March 16, 2002. However, this was a weak stratification that was broken during 
the visit on June 17, 2002. Furthermore, the lake experienced low hypolimnetic oxygen levels 
only during the month of July and these were soon recharged as indicated by the August 23, 
2002 profile. The weak stratification of the lake and sufftcient hypolimnetic oxygen levels 
through out most of the summer and the winter (January 14,2003 profile) are likely cause by a 
combination of three factors; 1) the incoming water from Bruce Creek i s  likely well-oxygenated 
and relatively cool, which aids in maintaining the oxygen levels within the lake while 
minimizing stratification, 2) there is an abundant amount of coon tail (Cerataphyllum demerwm) 
in the deepest area of the lake where the profiles were completed that add oxygen to the water 
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In the long-term, the two major classes of aquatic plants, algae and macrophyta, compete for the 
phosphorus available within the system; therefore, lakes do not commonly have similar 
production levels for these two classes. In other words, a lake is dominated by either 
macrophytic or algal production. Occasionally, shallow lakes can move from being dominated 
by algae to being dominated by macrophytes, and vise-versa. This conversion can happen for a 
variew of reasons One example is what occurred in Littie Wall Lake located in central Iowa 
@achmann, et al. 1992 and I-ioyman 1994). Little Wall Lake was once a very apparent algae 
dominated lake with very little macrophytic vegetation occurring in its shallow waters. Studies 
showed that a large rough fish population consisting o f  carp and bullhead was responsible for the 
resuspension of bottom sediments that elevated the phosphorus levels within the water column. 
A large-scale rotenone treatment was successfully carried out at the lake to reduce the rough fish 
populations. As the water cleared due to decreased algal abundanm and suspended sediments, 
the plant population began to rebound. Within two years nearly 90% of the lake bottom held 
macroph ytes, the water was drastically clearer and open water phosphorus levels had decreased 
significantly. In the end, the water was much clearer and the open water concentrations of 
chlorophyll-a and total phosphorus had significantly decreased, yet the plant production and thus 
the trophic state of the lake had not changed. The same basically holds true with Alpine Lake; 
even though the water is relatively clear and the levels of chlorophyll-a and phosphorus are 
lower than other lakes in the region, the lake is still very eutrophic. 

Filamentous Algae in Alpine Lake 
Algal analysis beyond that of chlorophyll-a determinations was outside the smpe of this project; 
nevertheless, it is obvious that filamentous a l p  play an important role in the ecology, aesthetic 
value, and nutrient dynamics of Alpine Lake. Like macrophytes, fiIamentous algae production is 
not mmally accounted for in conventional methods of determining lake water quality and 
trophic state. The fact of the matter is that most lake samples used for these determinations are 
collected in open water near the deepest part of the lake in order to obtain a sample indicative of 
the majority of the lake, In most lakes, filamentous algae are not found in these open water 
areas, but are instead found tangled in rnacrophytes or clumped on tk windward side of the lake 
(Photo I ). As a result, this type of algae is not included in the water quality analyses. 

During our sampling runs, it was quite obvious that Alpine 
Lake has an overabundance of filamentous algae, especially in 
the small bays near the inflow and in the main arm & a whole. 
The same nkient loads fueling the macrophyte population in 
the lake are also fueling these filamentous algae blooms, 
Additionally, it is likely that these algae are acting somewhat 
like a filter by removing some the phosphorus that enters the 
lake through the inlet before it reaches the sample site located 1. Filamentous algae 
near the dam; further supporting the fact that the WTSi is at Alpine b k e  during June 
underestimating thc trophic state of Alpine Lake, 2002. 
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Figure 6. Dissolved oxygen and temperature profiles recorded at Alpine Lake.. 
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Aquatic Vegetation 
Although many lake users consider aquatic macrophytes to be "weeds" and a nuisance to the 
recreational use of the lake, they are actually an essential element in a healthy, functioning lake 
ecosystem. It is very important that the lake stakeholders understand the importance of lake 
plants and the many functions they serve in maintaining and protecting a take ecosystem. With 
increased understanding and awareness, most lake users will recogniz the importance of the 
aquatic plant community and their potential negative affects on it. 

Diverse aquatic vegetation provides habitat and food for many kinds of aquatic life, including 
fish, insects, amphibians, waterfowl, and even terrestrial wildlife. For instance, wild celery 
( ValIisneria me~icurta) and wild rice (uuaiu q u o t h  
and Zizania palustris) both serve as excellent food 
sources for ducks and geese. In addition, many of the 
insects that are eaten by young fish rely heavily on 
aquatic plants and the peripkyton attached to them as 
their primary food source. The plants also provide 
cover for feeder fish and zuoplm&on, stabilizing the 
predator-prey relationships within the system. 
Furthermore, rooted aquatic plants prevent shoreline 
erosion and the resuspension of sediments and nutrients 
by absorbing wave energy and locking sediments within 
their root masses. In areas were plants do not exist, 

I 

waves can resuspend bottom sediments decreasing water clarity and increasing plant nutrient 
levels that may lead to algae blooms. Lake plants also produce oxygen through photosynthesis 
and use nutrients that may otherwise be used by phyloplankton, which helps to minimize 
nuisance algal blooms. 

Under certain conditions, plant populations may become a problem and require control measures. 
Excessive plant growth can limit recreational use by deterring navigation, swimming, and fishing 
activities. It can also lead to changes in fish population structure by providing too much cover 
for feeder fish resulting in reduced numbers of predator fish and a stunted pan-fish population. 
Exotic plant species, such as Eurasian water-milfoil (MyriophylIum spicatum) and curly-leaf 
pondweed (Potamogeton crispus) can also upset the delicate balance of a lake ecosystem by out 
competing native plants and reducing species diversity. These invasive plant species can form 
dense stands that are a nuisance to humans and provide low-value- habitat for fish and other 
wildlife. 

When plant biomass negatively affects the lake ecosystem and limits the use of the resource, 
plant management may be necessary. The management goals should always include the control 
of invasive species and retoration of native communities through environmentally sensitive and 
economically feasible methods. 

Aquatic plant Management and Protection 

Many times an aquatic plant management plan is aimed at only controiling nuisance plant growth 
that has limited the recreational use of the lake, usually navigation, fishing, and swimming. it is 
important to remember the vital benefits that aquatic plants provide to lake users and the lake 
ecosystem, as described above. Therefore, all aquatic plant management plans also need to 
address the enhancement and protection of the aquatic plant community. Below are general 
descriptions of the many techniques that can be utilized to control and enhance aquatic plants. 
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Each alternative has benefits and limitations that are explained in its description. Please note that 
only legal and commonly used methods are included. For instance, grass carp 
(Ctenopha~godon idella) are illegal in Wisconsin and rotovation is not cammonly used. 
Unfortunately, there are no "wonder drugs'" that can completely cure all aquatic plant problems, 
which makes planning a crucial step in any aquatic plant management activity. Many of the 
plant management and protection techniques commonly used in Wisconsin are described below. 
Although all of these techniques may not be applicable to Alpine M e ,  it is still important for 
lake users to have a basic understanding of all the techniques so they can ktter understand why 
they are or are not applicable. 

Permis 
The signing of the 2001-2003 State Budget by Gov, McCallurn enacted many new aquatic plant 
management regulations. The rules for the new regulations have been set forth by the WDNR as 
NR 109. A major change includes that all forms of aquatic plant management, even those that 
did not require a permit in the past, require a permit now; including manual and mechanical 
removal. Manual cutting and raking are exempt from the pennit requirement if the area of plant 
removal is no more than 30 feet along the shoreline and any piers, boatiifis, swim rafts, and other 
recreational and water use devices are located within the 30 feet. Furthermore, installation of 
aquatic plants, even natives, requires approval from the WDNR. For more information on permit 
requirements, please contact the WDNR Regional Water Management Specialist or Aquatic 
Plant Management and Protection Specialist. 

Native Smbs Enhammen( 
The development of Wisconsin's shorelands has increased dramatically over the last century and 
with this increase in development a decrease in water quality and wildlife habitat has occurred. 

build in shoreland heas attempt to replicate the suburban 
landscapes they are accustomed to by converting natural 
shoreland areas to the "neat and clean" appearance of 
manicured lawns and flowerbeds. The conversion of these 

I areas immediately leads to destruction of habitat utilized by 
birds, mammals, reptiles, amphibians, and insects. The 
maintenance of the newly created area helps to decrease 
water nudity by considerably increasing in~uts of 
phosphoAs A d  &iments into th; lake. The negative impact 
of human development does not stop at the shoreline. 

Removal of native plants from shallow, near-shore heas for boating and swimming activities 
destroys habitat used by fish, mammals, birds, insects, and amphibians, while leaving bottom and 
shoreline sediments vulnerable to wave action caused by boating and wind. Furthermore, the 
dumping of sand to create beach areas destroys spawning, cover and feeding areas utilized by 
aquatic wildlife. 

In recent years, many lakefront property owners have realized increased aesthetics, fisheries, 
property values, and water quality by mtoring portions of their shoreland to mimic its unaltered 
state. An area of share restored to its natural condition, both in the water and on shore, is 
commonly called a shorelad bufler zone. The shoreland buffer zone creates or restores the 
ecological habitat and benefits lost by traditional suburban landscaping. 
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Enhancement activities also indude additions of submrgent, emergefir, and floating-leaf plants 
within the lake itself. These additions can provide greater s p i e s  diversity and may compete 
against exotic species. 

Cost 
The cost of native, aquatic and shoreland plant restorations are highly variable and depend on the 
size of the restoration area, planting densities, the species planted, and the type of planting (e.g. 
seeds, bareroots, plugs, live-stakes) being conducted. Other factors may include m i n g  
requirements, removal of shoreland stabilization (e.g., rip-rap, seawall), measures used to protect 
the newly planted area from wildlife predation, wave-action, and erosion, In generai, a 
restoration project with the characteristics described below would have an estimated materials 
and supplies cost of approximately $4,050. 

The single site used for the estimate indicated above has the following characteristics: 
o An upland buffer zone measuring 35' x 100'. 
o An aquatic zone with shallow-water and deep-water areas of 10' x 1 00' each. 
o Sitc is assumed to need little invasive species removal prior to restoration. 
o Site has a moderate slope. 
o Trees and shrubs would be planted at a density of 435 planWacre and 12 10 

plantslacre, respectively. 
o Plant spacing for the aquatic zone would be 3 feet, 
o Each site would need 100' of biolog to protect the bank toe and each site would 

need 100' of wavebreak and goose netting to protect aquatic plaqtings. 
o Each site would need 100' sf erosion control fabric to protect plants and sediment 

near the shoreline (the remainder of the site would be mulched). 
o There is  no hard-mor (rip-rap or seawall) that would need to be removed. 

Advantages 
Improves the aquatic ecosystem through species diversification and habitat enhancement. 
Assists native plant populatims to compete with exotic species. 
Increases natural aesthetics sought by many lake users. 
Decreases sediment and nutrient loads entering the lake from developed properties. 
Reduces bottom sediment resuspension and shoreline erosion. 
Lower cost when compared to rip-rap and seawalls. 
Restoration projects cm be completed in phases to s p d  out costs. 
Many educational and voluntser opportunities are available with each project. 

Property owners need to be educated on the benefits of native piant restoration before they are 
willing to participate. 
Stakeholders must be willing to wait 3 4  years for restoration areas to mature and fill-in. 
Monitoring and maintenancc arc required to assure that newly planted areas will thrive. 
Harsh environmental oonditions (e.g., drought, intense storms) may partially or completely 
destroy project platings. 
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Manual Removal 

Manual retntn al rncthuds incl udu hand-pul I ing. raAing, and harid-curtlug 
l lar~~l-pull  irig i n v o l ~  t h  thc manual remoi al u f  ir,ho!c plants. \ric.luding 
roots. liom the arca o f  concern and disposing thcm out a!' thc naterhody. 
Raking crltails the removal of' partial and uhole plarits fron-r thc lake b) 
dragging a rakc ~ i t h  n rupc tied to it through p1311t b c d ~ .  Specially 
dcs~snzd rakes arc available from commercial suurccs ur ill1 asphalt rake 
can bc L I ~ .  t land-cutting d~ffcrs  li-on1 ihc other t w  manual rnethnds 
bec3~1rc the cnllre plant i s  not taken out .  rattier the plants arc cut siirii tar to 
tnouing a lawn. One n l a ~ ~ u a l  cultiiy tcchniquc invol~e., throning a 
>pzciali;.ud "V" shaped cuiter illto the plant bcd and rctricving ~t ijith a 1-1,pc. 1 tit: othcr cuttitig 
rncthcd cn ta~ l s  ;I tuo-sidcd straighl bladc on 3 telescoping polc lhat is SM-iped hack and h r t h  sl 
thc bast. of thc plants. 

In adcii tion lo t11c hand-c~~t l ing mclhuds described abovc. powered cuttcrs arc no\$ ava~lahle fbr 
r i~ol~nilng ton huats. Sr~nlc art: rrlo~~nled i l l  a sirl~ilar i'ashton to clcctric trolling tnorurl; iutd ofkr a 
4-lijot cutting i t  idth. ~ l l i l e  larger luodels rcy u t re complicatcci mulint irlg proctdurcs, but off'cr an 
8-Eijvt culling u irlth 

M, hen u ~ i n g  thc methods outlined ahme. it is \cry i [ ~ q ~ ~ r [ a n l  to ~ U I I I ~ \ - C  all plmt f r a g n ~ ~ ~ t s  rr0111 
tilt. 1;1Lt. lu prcvent rerooting and driftilly onshore fol101it.d b! d t c ' o i ~ p ~ s ~ t l o t l  I t  ic also 
irnpurtatlt tu prcwrvc fish spacr ning habilat by timing the troatmvr~t aclik itict; aftcr span-[ling. 111 

\4 isconsin. a grncral rulc \\ iulld bc lir nut start thc'st actik ~tirs untll aftcr June I 7"'. 

Cori 
C'ommcrc.~all~ ahailable hand-cuttcrs and rakes range i r ~  cost from $85 ta SI 5 U .  Poucr-ci~tlcr< 
ran?< 111 cost froni $1200 to $1 1 .000. 

A dvnntugm 

Ver! cost ct'fctivc ! i ~ r  clcariilq arcas aroiind docks. piurs. and j\i irnmir~g aredj 
l~cl;~tivcl\  c n ~  irun~nentall! salt: i i  treatmcnl i s  couiiuctcd aiier June 1 5 " .  
, A l l o ~ s  l i ~ r  sclcct~i-c r c m o ~ a l  or  undcsirablc plant specirs. 
l'rovidzs urnmediate re1 rcf' in localixed arca. 
Plant biotnns, is rcmovcd frcjm nai~r,bud! 

Disrtdtgantlq~s 
Labor intensive. 
Iiripractiual for largcr arcils or dznsc plant btdk. 
Subscqi~e~~t trcaitner~ts may bc needcrl us p lan~s  rccoIonizc snd./or coni~i~ur :  to grew. 
I:prcwt~t~g uf pla~ils srirs huttom sedi~t~tmts making i t  dil'ticult to harvcsl rcmnining plants 
hla? disturb hev~th~c orgiinisrns and lish-sparvning areas. 
K ish of bprcading I t i ~ a s i \ ~ t  specics i 1' ti;igments arc' not rc~nc)k-cd 



13uttc1ti1 screens arc verj- much liku landscaping I'abric I I S ~  to block \wed gruwth iu Ilu~+crbcdh. 
'['he ;as-permcablc screen is p1rtcc.d over thi: plant bcd and anchored to the lakc bottom b? 
s tuk~ng or i.reishts. 0111y $as-pzrmcahlt: jcrccn can bc i~sed o r  large pockets of  gas uill for111 
ilndcr the mar a5 thc result of Illant dccompositioli. '\'his could Icad tu pur t~an\  of thc scrccn 
bccom ~ r ~ g  dctachcd from the lakc bottom, crcati~lg a rial iyt ional  hazard Normall! thc screens 
arc rcmo\eil and uleancrl ill the end id thc g r u u ~ ~ l g  SeilSOn and then p1act.d back in the lahe the 
I o n  i n  11' they arc' not r e r n o ~ t d .  sediments tnaq build up on thcm and :illow i i ~ r  plsnl 
re~'o1onization on t(7p O K  the scrrrrl. 

Co ,st 

Mulcr~al co.;ts rangc hctwccn S.2U and $1 .25 per squarc-l'ocbt. Installatioti costs vary greatly 
dcpcnding on ttit' s ixc ot'~hl: arcs to be ~c)t-cr~CI and  rlic depth of' er lqing 1.r atcr. 

.4[Ji?nningr~ 
Inlrncdiate and 5uht:iinablc contrul. 
I .ung-lcrnl c u m  are lc jn .  
Escellrnt for small arcas arld around c)bstructio~~s. 
hlaterials arc rei~sablc. 
tlrl-\ tnts  fragrnc~itntior~ and subscquen t sprcad uf p1ant.c; t<j  uthcr areas 

Di.~ootlr~untug~% 
I~~sla l la t i~ln  may be d~l'ticult uvcr dcnsc plant beds. 
I t i s ta l la l~~~n in deep \\*alcr may rcquirt. 5C'1!HA. 
hot  ~peuies spcciliz 
rlisrupti, benthic fjuna 
hlac bo na i  ~gational Iia/;ird In shallou watrr. 
Iilitial costs are high. 
I .abor in tensike duc to thc sc3sorial rern{n al ;ind r e ~ n s t a l l ~ t  ~tbn rcqi~irements 
Iloes no1 rtmovc plan1 hlunlass I'roir~ lahe 

Water Level Drawdown 

- 1  he pr~ni;-lr\ manner of plant cuntrol Ihruugh ua1t.r. Icvcl d r a ~ d o u n  i s  tho e.xposurc 01'scdimcnts 
and plarlt rool~ltctbcrs t o  Jtsiccat ion and either hcatirig or freefin9 depending on thc timirig ot' 
thc trzr~tmcnt. LVintcr drandoit ns arc nlorc conlmotl in tenlpcratt. climate\ likc r h a ~  of  
U:'isconsin a r ~ d  usual l~  occur  ti reservoirs becausc of  ~ h c  case of retnoval through the 
c!~ltlet struct~it-e. An irnportanl fact tn rernzmbcr it hen cons~dering the ~ l s c  ill' this tcc l~~l iy  11c is 
h a t  0111) certain specizs art. controlled and lhat 5nlne s p c c t ~ i  may cven bc enhanccd 
F u r l h r r ~ ~ ~ o r c .  lhl: process ti-ill lil\rl? nccd to bc rcpeatzd ever! two or Ihrzc ycars to kcell targi.1 
specics in chcck. 
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Cost 
The cost of this alternative is  highly variable. If an outlet structure exists, the cost of lowering 
the water level would be minimal; however, if there is not an outlet, the cost of pumping water to 
the desirabfe level could be very expensive. 

Advantages 
Inexpensive if outIet structure exists. 
May control populations of certain species, like Eurasian water-milfoil for up to two years. 
Allows some loose sediments to consolidate. 
May enhance growth of desirable emergent species. 
Other work, like dock and pier repair andlor dredging may be completed more easily and at a 
lower cost while water levels are down. 

Disadvantages 
May be cost prohibitive if pumping is required to lower water levels. 
Drastically upsets lake ecosystem with significant effects on fish and other aquatic wildlife. 
Adjacent wetlands may be altered due to lower water levels. 
Disrupts tecreational , hydroelectric, irrigation and water supply uses. 
May enhance the spread of certain undesirable species, like common reed (Phragnsites mistralis) 
and reed canary grass (Phaluris amledinacea). 
Unselective. 

Harvesting I 

Aquatic plant harvesting is frequently used in Wisconsin and involves the cutting and removal of 
plants much like mowing and bagging a lawn. Harvesters are produced in many sizes that can 
cut to depths ranging fmm 3 to 10 feet with cutting widths of 4 to 10 feet. Plant harvesting 
speeds vary with the size of the hamester, density and types of plants, and the distance to the off- 
loading area. Equipment requirements do not end with the harvester. In addition to the 
harvester, a shore-conveyor would be required to transfer plant material fiom the harvester to a 
dump truck for transport to a landfill or compost site, Furthermore, if off-loading sites are 
limited andlor the lake is  large, a transport barge may be needed to move the harvested plants 
from the h a w e  to the shore in order to cut back on the time that the harvester spends traveling 
to the shore conveyor. 

Some lake organizations contract to 
have nuisance plants harvested, while I--- . - -- 
others choose to purchase their own 
equipment. If  the later route is chosen, 3 
it -is very important for the lake group 
to be very organized and redize that 
there is a great deal of work and 
expense involved with the purchase, 

I 
operation, maintenance, and storage of 
& aquatic plant hawester. In ither 
case, planning is very important to 
minimize environmental effects and 
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Cr1sls 

kc!uipn~ei~t ;os~c van tvith tile sizc and i'talurcs c)f thc harvc.c;lt.r. bill in gcncral. slandard 
harvesters rangc bctwecn $45.000 and S IOO.OCIO. I :ar$er han,cslers or stainless stcol rnodcl.; may  
C O ; ~  a3 rrluch as F2OCII!OO. Shorc ctl\lvcYi?rh cost approxir-rlatcly $?O,Oi)U and ~railcrs raijgc linm 
57,000 lu $20.000, Storagc, rnainttnallcc. insurance. and operator salaries \. ar!, grentl) . 

.4 d:u,1f ffgC-9 
Itntnedi2Lr rc.sult>. 
l'li!nt b~omass  and associated riutrients arc removed I'ronl thc lakc. 
rclect arcas ;an he trcnted. Icai ing sctisil~ve areas illtact. 
Plants ; l r t  no1 c.omplctel\ rcni,)\ cd and can still pro\ i Jc somt Ilabllat bcnclits 
(-1pcnlng c ~ f  ~ r i ~ i s r :  lane> can Incrzase przdator pressurz and reducc stunted lish pop~rlat ion3 
Har\cslt.d pl:~nt rnatcr~:~l \  p r t j d ~ ~ c e  cucel lent c(\mpolit 

Int~ial cusls art. l ~ t g h  i t  thc lahc ilrga~lization intcnds to own  and opcrale thc cqu ip~ l~cn l .  
M ultipk trcatnlcnts nil! be required d ~ ~ r i t i ?  the gr~)witig scnson bccar1.w Iotz t.r pnrlic~ns 10 i' thc 
1.11ant and roo1 s!.stcns:, are Icji lntacl 
klativ small ftjh. amphibian< and invcrtchr:jti.s tnay bc han.usted along ivith plants. 
'I'hcrtr \h littltr or no rtrduztir~n 111  plant cjcnit? I\ ith h~rvcst ing 
In\asi-\ 2 and exutio species ]nay spread bccausu 01' plai~t lragrncnt;ltiun associated with har\;csler 
operat ion. 
Largc+r. harkcstcrs arc not easilq r n a ~ ~ ~ u \ c r a t l l c  tn sliollo~v ~ r a l c r  01- ncar d c ~ ~ l t s  and pitrs. 
Bottom scdirnznts ma! bc resuspended lcading to incrcascd turbidit!, and water zolurnn nulricnt 
levels 

Chemical Treatment 

'I'herc. are mnt~y herh~cides avail ablc l i ~ r  c o n t r o l l i ~ ~ s  aqualit macri,phqtcs and each compound is 
sold u ~ ~ d e r  m;tny brand ~iamcs.  Aquatic herbicides fall into l u o  gcneral clnssi flcatior~s: 

1 I~'wr~~~r..rIrt.r~tc~&snc~h~~cnu~in~c.u~t.~~si~c~~ll~l~rdamn~t.,but~~si~all~ c inno ta~ i 'kc t~h t .  
arcas that itere 1101 in contact M 11h thc c h z n ~ ~ c a l  'l'hrs a l lu~js  them to n o r h  much I'astcr, 
bcrt does not rcsult rrl n sustained effcct because thc rr)rlt crowns. ri)ot5. or r h i z ~ ' r l ~ e 3  iirt 
riot hilled. 

2 .  Ly~:vrcnlic I~~~r.bici(i~.s spread thruughout t t ~ c  entirc plarlt atid oAen rcsull 111 complutt. 
rno~raltt! 

t3crtli t>,pes are uotnrnor~lq. used throughout U'iscc,risiri \c i th vat?. lnp dcgrces of success. I hc I I \ ~ .  
of hcrhicidcs is pclrculiall? ha;lartl~)u:, to hi)th thi: applicalut- and ~ h c  c t l ~  ir~vlrnent; sa all Inhc 
urganizations should sceb consul tation andlor sen ices frum prok5sional applicators ~v i th  
trailling and t.~pcrit.ricc in aquatic hrrbicidc usc 

Hclon art: brici'descripliur~s ol'lhz aquatic hcrbicidcs currcntl! rcgislcrcd fi)r usc i n  Wil;consin. 



I:lur~dcjnc {Sonar:&:) Broad spcclruln, systcmic hcrbicidc lhat is dlkctivc on most suhmcrsed arid 
cn~zrgent mazruph?-tes. I t  is also c f i c t i ~ * c  on ducknecd and at I n n  conczntratiuns has b c c ~  
hhc?.r\ 11 10 sclcc~ivcl! rrmuk c 1:urasian \ ~ n ~ c r - ~ n ~ l l o ~ l .  Flur~done slo\vIj li ills maorophj lzs  over o 
30-90 day pcriod anii i s  only applicable in n holc labe treatn~cnts or in bays and bachivaters were 
dilution car1 bc cuntroiled. Irrigation restr~clivr~s a(q'1y. 

Glcphosatc ( liodci7:fi') Broad spcctrum, s!stumic hcrbicidc used in cor!junctiun \i ith a .si/rfiicrlrttr 

to ccr!~trol crntrgcni and floating-leavcd n~ilzroph~-tcs. I t  act3 in 7-10 dais a ~ l d  1% nclt u s 4  for 
subnlcrgen t spccies. This chcmical is cummunl?. i~sed ft>r cuntrnl l ing purple loosestrifi: I l.j~tlirl!tu 
\ S L ~ / I L  uriu}. 

Iliqual (Kc~iard,:~'. ,  U cedtritie-L>:C'r thoad spcctrum, contacl lierbicidt: that is effccliw on all 
aquat~l: plariti and c . m ~  ht: spra!,ed directly ~ l n  to Ii)lirlgc (u it11 s ~ i r h c t a n t  I cjr i11jccc4 in (tic 
11 is t cry f a s ~  acting, requir~ng otll), 1 2--3 h hours or" exposure time. Dl y ilat rcadily binds tv i~h  
clay 1~at-ticlc5 so it is 11ut appropriate for us< in turbid uatcrs. C:c?ris~tmption restrictions appl!. 

t.ndolhal ( I  1) drutholJ.. Aqualhul5,1 I h a d  spectrum. conlact herbicides used l i)r ,pot treattntnts 
ot' ~iihrncrscd plant+. The n~ono-salt l i jrnl of' llndilthal ( I  lydrc>thol.'fi;,) is rnore tor;ic tu tish atld 
aqilnlll: i~~\cr tzbra tc \  so the dlpol;-ls\il~rn \alt (.4ql1athi>l<~l,l is niust ofien uscd. I'ish consumplion. 
drinhinp. and irr igat~r~n rustrictiotzs apply. 

2-4-11 (h'av~gatc,J:. ..?iqua-tiIccn~:ii,. crc. ) Sulcctivc. sqstenl~c herbtc idc that only works 011 broad- 
Icaj' plants. Thc srrlecti~il> c)f 2,441 ton a d s  broad-lcaved plant3 (dicuts) sl lou s i t  to hc used tor 
Eul-asian 1% atcr-ni ~ l f o ~ l  u ithoul ;jf'l'ccti~l_e mati! of our nat i~  c plants. \ v h ~ c l ~  arc rili)noct)lb;. 
Drinking and i rrrgat ion restrictions apply. 

A dvrrn tllges 
I I c r h ~ c ~ c i c ~  arc  cas~l!, a p p l ~ r d  111 ~.t.str~cted urcrts. likc aruu lid duch j  and b~oatliCis. 
I I' ccrtain chemicals are appl icd ;h thc corruct dt,s;i,oec thc! car1 selectit cl! conirt~l crlr1;iin 
il l \  aslvc spcclts. sucli a )  I :uraslan \ taler-~~llI  ti)~l 
Some hcrbicidcs can bc used ci lkct~ccly 111 <pot trcalments 

Disod~~untnges 
1-'ast-acling Ilerbicides ma! causc tishtiil Is duc lo rapid plan( ~Iccorriposition if not nppl ied 
correctly. 
blani. peuplc adarnrmtlq object to the usc of hcrbicidus In thu aquatic c n ~  ironment: therr'ft>rc. a1 I 
stal\&cdderh should bc includcd i r ~  thc deciston to use thcnl. 
Man! herb~cides are nunselzctikc. 
M o s ~  herb~cides have a cc~nlbination 0 1 '  usc rt..jtrtctiur~s that must bc t i~l1oi~c.d after ~ h c ~ r  
apyliualion. 
Man)- hcrbizidus arc slow-acting and ma!, requirc n~illtiple trealr~lents throughout t l ~ c  grou inq 
sca\011 

Ci,s, 

I lurh~cidc application charges var!, grcatly butween S250 to $1 000 pcr acre depending o n  thc 
chen~ical uscd. whcr applies it. purmitting ptoccdurt.;. and thc s i x  of the trcatmcnt area. 



Biological Controls 

'I-tterc art. man! insccts. lish and pathogens \titliin thc I!nitcd Slates that arc used ss bioloyici~l 
uutltmls h r  ayualic rnacri?ph>les. I'or instance. thu h e r t ~ i ~ o r o u s  grass carp has btcn usell for 
>car3 i r ~  man! states to conlrc>l aquatic plants with somu success nild sun~i :  iiilurcs. llowcver, it 
is illegal Irl posscss gsclss carp within U'isctjnhin. Olhcr states hake also used rrlsccts to hattlz 
i n \  a s h  t. planis. s ~ i c l i  as u atcrhyacinth ~vccvils (,\'eochrtrt~o y ~ p .  ) and hydrilla stcm ~vccvil 
(Hligorrs s p p , )  It1 control \ialcrhqacil~th (Eic-hllornrcr c.russ//ltls) and hydrilla (Ifj~dt-ilk~i 
ritv-t~c~llc~ru!. r c s p e c t ~ ~ c l y .  l:ortui~atel\~. U'iscotts~n's climi~te i s  a hit harsh Ibr tl~cst' t\vo i l l \  ;ibivu 
plnnts. so N C  do not LISC eitht'r biocc3ntrol instct. Huwuver. C i  tsconsln. nlong u l lh  marly other 
stalcs. i~ currenll!, c. t p e r i e n c ~ t ~ g  the c u p a r ~ s i o ~ ~  o f  lukt< infcstcd with Eilrasinll 14 ater-mi lk)il and 
L I ~  a r e \ i~ \ t  has supported thc expcrin~entatioti 3rd use ut' the mil foil ~ c c v  11 ( f:rih~*c.hto!~.~rs 
/ ~ ~ ~ ( l t ~ ( c a t )  ivit1111i its lakes. The rnilfio~l neevtl i s  a native wccb i l  t h a ~  tias shot\ n promise in 
rcduo~np F ~ ~ r a s i a n  ti ater-m~l l ' k ~ i l  stands 111 b iscunsin U asliington. Vcrrnont. r ~ n d  otl~et' statcs 
Rcstarch 1s currentl! being conducted ri) discover thc be3t sitl~alioils thr thc llse u f  t l ~ c  inst'i't: Irl 

battl~tiy t :urasian \vatt.~.-nlrlftjil U'lsconjin i s  also using two spcu1c3 of Ical-t.ar~ng becrlcs 
((;ultv.irL,~71/o c,~il t l~i~ricr~srs and I ; ,  p t / . ~ i / l r ~ )  lo battlc purplc Ionscstr~ 1.. T h c ~ t :  bioconlrol illsects 
art. not coi erzd llcrc htcause pilrplc Ioc)scstr~fe I.; prcdt)~ninantl! a ijctlar~d spccic.;. 

..td,wnrrrgtl.v 
' \/lilfi)~l Lvce\115 occur naturall? in Ct:i\c~~nsin. 
'l'his is likely at1 environrnt.~itsll! safe alternative to cc.~ntrolling Eurasian 1iatt.r-rui1fi)il 

Di.~rr dvntztngr.l 

Stcdiing a n  J monitnring C ~ I S ~ S  arc l~ igh .  
This is all i1nprokc.n and c~perimcnlal  tl-catrnel~t. 
I'hcrc ia a chanct: that a largc anlvunr of money could bc sprnt biilh littlc or no ch;~r~,  "c in 
I'urnsian natcr-milfoil densit?,. 

Cost 

S t ~ i k ~ t ~ g  L\ ith adult ~vecvils costs abcu~r 51 OO/uccvil artd Itit.! arc usuall> stilckcd in lots i11' 1000 
ur more. 

Nutrlent Reduction 

Eierq' planl. whcthcr it is alpat or iasculnr. requires nutrierits to grc)\i-. ? - l ~ t .  thrce primat-!. 
rilacrun~~trientj rncludc pliisphoru\. nitrogen. and carbon l!ndur nornjnl uut~dilicl~~s. lakes it1 

Il.:'iscol~s!n arc phospl~orus lin~itcd and nccasionnlly. nitrcjgen l i in~ied.  In other H ords. crllz of 
 hes st: nutrirnts is in sliurt enough si~pplq, that i t  conlrols plant grot\ lh. If milre ul Ihz nutrient is 
addcd to thc s ! s t c ~ t ~ ,  ~ h z  plan1 pupulaliun cxpal~ds; i l '  thc nulriznt i:, rakcn an-a!. the pIa111 
populali~~ri dccre;iws. Howevcr. rootcd, \ ahcular plants u i l l  not re\put~d tr) nllfrlcnt rcduc~ic~ns in 
the open I+-atcr as qutckly as algal popiilat~uns i t  i l l  bccausc the! I~avc the abilir! to take up 
nulricnts lion1 thc sediment. and unlbnntiattll!,. Ihcre is not a mrt t~od cusrcntlq availahlt: thal n-il l 
rudi~cz or deactivate phosphorus and n itrogcn i n  lake scdimenls. Nt.vt.rthctch+. it shoi~l  d bc [he 
go31 o f  C\ cry lakc organ izalion to promotc the m1nimi7;it10n of all ;nurcc:, ill' tlutrients nrld 
pollut i c~n  el l ter in~ the lahe. M-hcther t h q  are ill hi: f o m ~  uf a nt~n/)oirrr-.sot~~'~'~' l~oIIi~tion l tlic 



runoll' from apriculti~ral and rcsidtntial l3tlds or pwrr~f -sotircme pollziriotr. l ~ k c  an agrizi~ltural drain 
t ~ l c  or 31urrn scner outfall 'I hc rcducr~vn of Ihese ~iollutatit~ will s l o ~  the fillitlg of thc In!,< and 
reduce plan1 gruu-th In (he long-term. 
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Analysis of Current and Histaric Ptant Data 
We found 29 aquatic plant species within Alpine Lake during the comprehensive survey 
completed in early July of 2002 (Table 2). Of these species, three are considered to be exotic, 
reed- canary grass (Phlaris d i n a c e a ) ,  Eurasian water-mil foil (Myriphyllzim spicuhrm), and 
curly-leaf pondweed (Potmogeton crisps). Reed canary g m s  is an invasive grass common to 
wetlands and often the shorelines of Wisconsin. It was originally recommended for planting in 
wet farmlands so the farmers could use the "wasted areas". It has since spread to many mas of 
the state. Eurasian water-milfoil is an invasive species, native to Europe, Asia and North Af r i cq  
that has spread to most Wisconsin counties (Fibre 7). Eurasian wak-milfoil is unique in that 
its pri& mode of propagation is wt by seed. It actually spreads by shoot e e n t a t i o n ,  
which has supported its transport between lakes via boats and other equipment. In addition to its 
propagation method, Eurasian water-mil foil has two other competitive advantages over native 
aquatic plants, I)  it starts growing very early in the spring when water temperatures are too cold 
far most native plants to grow, and 2) once Its stems reach the water surface, it does not stop 
growing like most native plants, instead, il continues to grow along the surface creating a canopy 
that blacks light from reaching native plants. Eurasian water-milfoil can create dense stands and 
dominate submergent communities, reducing important natural habitat for fish and other wildlife, 

and hampering recreational activities such 
as swimming, fishing, and boating, Curly- - leaf pondweed is a European exotic first 
discovered in Wisconsin in the early 1900's 

Figure 7. Eurasian water-milfoil spread in 
Wisconrln counties. Wisconsin DNR data. 

that has an unconventional lifecycle that 
gives it a completive advantage over our 
native plants. Curly-leaf pondweed begins 
to ssnesce during mid-July when other 
plants are at the peak of their growing 
season. Earlier in July, it produces many 
turions, which lie dormant until the water 
temperatures reach approximately 7 5 O  F. At 
that time, the turions geminate to produce 
winter foliage, which thrives under the 
winter snow and ice. It remains in this state 
until spring foliage is produced in May, 
giving the plant an early jump on native 
vegetation. Like Eurasian water-milfoil, 
curly-leaf pondweed can become so 
abundant that it hampers recreational 

activities with the lake. It can also cause 
mid-summer algal blooms spurred from the 
nutrients released during the plant's 
decomposition after it dies in July. 
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Table 2.  Aquatic plant species found in Alpine Lake during July 2002. Incidental ~ndicates 
that the ~ l a n t  was found outside of des~gnated plot and transect locations. 

-- -- .- - - - -- - -- -- 

Sc~rlnlifls i'clinrr~on Cothicirnt ol' 
Nan l t  Name 

- - -- -- -- - -- C o n s e r v a ~ ~ m  (C') Notes 
-- -- 

I-'mrt>.~ ronz osu Bristly scdgr: 5 
7 ~pbu  /u~ i f i ) / i u  Broad-lcaved cattail I 
S L I ~ ~ I ~ [ I ~ I ~  /ulljOi~u C ' u r n ~ ~ o n  arrilithead 3 
I~z/patorilrrtr pcrfi)/mtrrtt~ C'orr~rnon bvnoset 3 

Incidental 
EI~.vchcrr,.rycrlrt.ctr~.\ Crceping spikerush 

2> 
6 

(-alrhct y~~lr4s/rrs Marsh martgol J 6 - 
I}yhcr uirgrlrri/olic~ Narrok~ -lt.r~ved cat~ai  l I 
f , ' l~~u~*l~ur .~s  ui rculrrrls Needle spi hcrush i 

I'l~crkrrrs r r r ,~~nd~t ln~ .~>u  Rccd canary grabs 

Cootitail. horn~tort  
C'url! -leaf pondweed 
Eurasian ltater-tn~lloil 
1-\at-stem pondwced 
Circa1 hldddcrv on. 
Illinois poriditccd 
5-1~1hkgrassr.; 
Sago pondweed 
Slendcr ~ a t c r ~ j  ced 
Variablc ponduccd 
U-aler rnaripuld 
li'atcr slargrass 

Excluding Ihe tt~rc'e exotic .;pecics. Alpine I.alie has a sye~-/rr riclrness of 27 'l'his l i  quito l71g11 
when cc\mpart.J to other lahes u*~thin tllc ccoregion (Figilrc 8)  and the statl: ( F i ~ u r c  9). Spccies 
richllcss s l l ~ i ~ [ d  I I U ~  ht' confused u ilh specie, divcrsl t~, .  Richness i5 simpl! the n111nbt.r oi' 
sptcius. M-li ilc diversity is arl index of Ihz rlumber of species arid thc~r  resl~ecti\ e ab~~tidanc*us 
relativc to the other spccies. A di\ rrsc plan1 cornmiinit!' ha\ man! 3pecius thar arc nearlq cqur~ll!, 
abundant. .Allhol~ph Alpint. 1 akc has man) spccics ii i t l~ in  it. onl! a f c ~  ol' thc spec~cs are 
actunll> abundant. Th t j  is quite evidenl in Figure 10 nhich d~splays the I'rzqucnz~es and relatikc 
ti-cqucricies ol' occurrence for the spccizs fi~ilnd durins [he cnmprt.hcrIst\ e s u n  cy. I t  is obk ious 
that thc lahe is dorninatcd hy unl! a t 'av spec~t.r;. This trcr~d 13 also cshibitcd 111 thc coverage data 
d~spli~!cd in 1-igure 1 I .  Thc rnlost abiil~danl spccich are Wild celcry ( l ullt.sr~~riu ~rtnet.iczrrlu) and 
Eurasian watcr-mil!ijil ( . ~ I J * , - I o / I ~ ~ ~ / / I I I I I  spit-crtrtm): clc~sclg f o l l o ~ e d  b> slenclcr utcrwecd 
! I:.lod~rr ~ ~ r t t l ~ ~ l l i i )  and ct\untnil. 
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Figure 8. Location of Alpine Lake relative to the ecoregions of Wisconsin after Nichols 
1999 and Omernlck and Gallant 1988. 
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Figure 9. Floristic Quality Assessment results for current and historic 
datasets of Alpine Lake, the ecoregion, and state. 

Figure 10. Aquatic plant frequencies for Alpine Lake. 
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Figure 11. Sum coverages for plant species identified in Alpine Lake. 

l 'lurist~c Qua1 i ty Anal) s is  c sec hlcthod5 Scction) co~nplctcd iijr t l ~ c  data cullt-ctcd during thc 
cc-unprehens~\-c sun  ey. as mentioned abib~ e. indicate that Alpinc Lake has s~gnil?cantl!, highzt- 
hpccics richlicss tl~ati o t h t r  lakc$ 111 the cc0reg1011 and the statc. I l oueve r .  this trend docs not 
occur tvhen considcrirlg the avcrnge cnnscrvatism {I : ig~rc  9 )  l i)r ~ h c  cpecles found ~i ithin tlic 
lalit.. Kcrilcmber. cc~~nscrvalism is an ~ ~ ~ d i c a t i o n  of hot\ sensitive a speclcs 1s to distl~rbar~ce. I'he 
higher 111c coct'ficient of c'onservatis~r~ is i i l r  a plant, Iht. I t s s  likel! that plan1 ~ 1 1 1  occur iri a 
disturbed s>stcnl '1-hese fi~iditigs arc no1 ~ ~ n t u p c c t c d ,  considcri~lg Alpine Lahc is a rcla~~vel!  
IIN lakc wIit.11 cornparcd 10 natural lakes in thc 5tate 'l'hc fact thr~l the lahe w a s  crcatcd o111> a 
Ilt t l t .  over 3 dccacies a;u cssenliall\ ~nahcs  it a sonic\\ hat disturbed system Ho\\evcr. L! hcn lhe 
consenatrhtn values a r t  combined ~v i th  spccies richncss valiicj to calculate thc Flurist~c: (,halily 
Index ( FQI ,  I t:igiirc 0). it semis as though tlic lahe is not as  disturbed a5 ~ndi ia ted  b\  the averapc 
c'i~riscrvatisn~ valiles alonc. is: likcl! that ttlc FQI i s  ovcrcstirnating thc nriturc of' Ihc 1;tlic 
hcciiu.;~ as mcntionzd abovc.  he lakc does not uxhlhr~ a divcrsc plarit cui~rnu1111> rind man? of 
thc species that kvcrc u h e d  it1 thc FQI calcl~latio~i nccllr at very loit frcyuencies. 

Overall the I-\)A indicates that illpint. 1 akc irippurts man! ncli~atic plant spccics. hi11 must of' 
thnce \pecies n tould uc)~nn~onl! nczur in a di\turbcd or s o m z ~ +  hat iltsturbed systc111 

I:~gure 12 contains the clomir~anl spzcics t l~und for tlic emergent. i loa~i~~g- luaf ;  and subn~crgent 
cnrnnlunItlc.\ i t  ithin ,I\lpint. I .akc. It i \  quitc cvidt'rll that Alp~rit. I .akc has n substantial arncli~int 
~ ~ i ' ~ . ~ l a n t  biibmass within it. In fact. cbl'the 145 plot samples t11i11 u e r e  cump1elt.d at Alpi t~e  I .akc. 
onl? uric \\.as ii>i11111 not to  have legctstion in i t  I t  r t ;  also cll~itc cviderit thiit fi>r a lakc u ~ t h  such a 
plant pnpulation, that there is a delinitc lack of  e~ilcrgcnl and tloatlnp-leaf vcgctatiun occ~lrring 
\+-ithtn  he s)stcru. Northrrn pike use enlcrscnl vegetatlon ti)r spallnrng, so  tllc lack uf s~i i ta t~le  
hr~bitat ma? a fkc t  thcir sucocj;s. It is iir~clcar u h y  thcsc plant cotrimunitie.; t ~ a v c  such lou 

1. YES F:cological Scrvices 
~ - 1  , l .#8#r l  l,f I<O,>?l I r. I L n .L ~%, .hC I~ l ,? , ,  I l l ,  
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occurrence, but likely causes may include the repeated chemical treatments that have occurred at 
the lake and/or removal by lake front property owners. 

Curl y-leaf pondweed coverages were mapped during June of 2002 (Figure 13). The results show 
that nearly half (26 acres) of the lake's surface area has some occurrence of curly-leaf pondweed. 
Furthermore, approximately 7 acres (13%) of the take's surface area has a percent coverage of 
curly-leaf pondweed of 80% (Figure 13). For many lakes, these resuits wouId raise great 
concern amongst lake users, but in Alpine Lake it does not seem to have the same effects as it 
does on other lakes. Far instance, even though the lake clearly has an abundant population of the 
plant in spring in early summer, by the beginning of July when the comprehensive survey was 
completed, curly-leaf pondweed does not dominate any of the areas. In fact, only one out of 145 
plots that were completed during the comprehensive survey was found to have an aerial coverage 
greater than 50%. Furthermore, dissolved oxygen levels do not seem to be affected by the plants 
die off as is found in many other Iakes and may actualty lead to summer fishkills. For the time 
being, it seems as the though the curly-leaf pondweed infestation at Alpine Lake should not be 
much of a concern. 

Figure 14. Curly-leaf percent aerial coverage comparisons for Alpine 
Lake. 
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Watershed Analysis 
Plcaw nutz. 'l'hc original project scopc lilt- lhis stud!, o n 1  included an inil~al review I\[' the 
\\alcrshed that iiuuld have been largcl! bawd upon a \i~ncishizld 5urkc)  0 1 '  the Alpi i~c  I . n k  
dr:~inage basin and an 111i esligative ~vnlh  along Hrucc C'rcck. As the prqicct pnjgressed. conccrn5 
Ilr cr the atti-cts 01. thz Irogarni diversion. septic \lerns around thc lalit.. and Ii111d uses with111 tllc 
\r.atcrshcd uurc expressed b! District membcrs. .It 1 ~ 1 r  discretion, the dec~slon \ \as  made to 
zkpatid thc prqcct  scope to lrlcIudc modeling of t l x  ppotzn~ial loads Ihest: sourccs , ~ I . I o  nute. 
ttlal unlesb utticr~visc staled. ~ht: tcrm watershed refers to the h i h t r ~ t ' ~ ~  watcrshcd o t' .,llpit~c Lahe 
and discs no1 include t l ~ c  addilional d r a i ~ l ; ~ r c  area ul'lroganli Lnl\c and its hi-atcrshcd 

The .Alpine 1-akc \vnter.ched is approximatrly 2.240 acrcs. wliich 4 iclds a pr~teritiiill! problcmat~c 
untet-\bed to lakc arc2 ratio of  40: 1 .  In general. lakcs u ~ t h  3 ratio greatcr than 10.1 tend to h a i r  
Illanagtltient problcrns that re) cllvc i~round e s c e s s i ~  c. i ~ ~ ~ l o u t i t s  01' phosphoru.; andlor ~edimutils  
that crltcr thc laAc iiutn its drai~lnge h:lsiti. .].his is true ht.uau.;e as thc dmlnagt. arca i~~crc.n.w:, s o  
does ~ h c  anicuitlt ot'tiurrients and scd~nitrlts that arc delivered to ttie I i~kc. This is not to so! ~l ia t  
cvcr! lake \r ith a uatcrshed tu lakc arca ratic~ greater than 10: 1 ~. \pcr ic t~cus  problern_c. bccnu.;c 
thc anlounl ol' pollutantj c nutrients. s e d i m c ~ ~ t .  ttluins, etc. ) dopcnd\ greatly on how the larld 
with i r ~  thc i t  alcrshzd it; 115cd Vcgelatcd arcas. such as 1i)rests. ~rass lands .  and r ~ ~ c a d o u s .  allon- 
the \rater to irifiltrale tht. ground and do nut pruducc signi lican t arnounts surI';ic+t. r u n ~ ~ f f .  011 the 
otllcr hilr~d, agricultural arcas. particulirrl?. row crups. along \ t  I th residential/~lrban areas rcducc 
in tiltralton and increast: surfhce r u n ~ ) f f .  'I 't~c tncreased surfacc rirno1.i' a ~ ~ ~ ~ i i i t t d  I\ ilh lh~sc:  l a ~ ~ d  
covcragc types Iei~ds tu i r~crcased pollutat~t loading: wli ich, 111 turn. can Itdd to nuisanct. alg:iI 
h l i~>ms.  increased scd~mt.[itatiun. and/or overabundan t rnacropliyte pc~pulatillns. 

1:icld-wr~ticd land use data Iht- the Alpinc 1,nkt. ni~tershcd arc con~alned in Table 3 a r ~ d  
displa!-ed trl 1:igurc 15. k c l ~ ~ ~ ~ t ~ : i r c l j , .  thc majority 01' thc acreasr draining lo ,4lpi11c LaLc is 
c ~ ~ r r c n t l ~  tiwested. which helps rzducc thc ai7icl uf having sucli a high watershed to Idkc area 
ratio. The second highest land i ~ s z  t!-p': 15  111 sunie sort 01'  ;ra.;s cover. Again. this i s  ~ o o d  
because as cxplalntd above. arcas M it11 \ rgct:itivc co\ er do not usually contribute milch 10 lilt: 

pllo>phnrus load 01- the lake. 

Table 3.  Land use types and acreages of the Alpine Lake watershed. ln~t~al coverages 
were supplied by Waushara County and then field verlf~ed 

[,and I se Tjpc 
Johns & Tippi.11.; I .aliz Surfilcl: 
PasturtiCirass!l:allon Flcld\ 
ROII C wps 
1 orest 
L+ -11 lands; 
t<ural Kes~dcntial 
hludlum Deris~t! Kcsidcnt~al 
Koad R~glil-ol-N'a> 1; 

I-i t a ~  
- 

Tlic larid i13z acreagcs listed in ' I  :iblc 3 iicre used to nlodcl their potential loadl l i~s  ut' pt~osphorus 
to .\ lpint: I .dke using Wil .hlS. A stupwise anal!,sis n,as used to l t i ~ l i ~ d ~  thc a f k ~ l h  I)( JOIIIIS atid 
Tipj~cltlh I .akes M-ithin the anal) sis. Tu fhcililale thcsc afl'cct\. ttit. natcrshcds li , r  the two lalicli 
\\-ere delinuatcd .~cpitr-i~tel>.. Then. the Ioaditigs for Johns I .akc wcrc calcutatt.d and addcd t o  the 
'Tippetts I.aku ln~lii analysis as a point sourcu. Finally. the 'rippctts l .akz contributic>n i i a s  

j ' \ I;S l<celogiral Set-\ ices 
L 1 1 n % h a b l b  a,, ,<8,\,v,r r. I k,,, ,L ,,\8n,-la,rb. I I,&,, 
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added to the remaining Alpine Lake analysis as a point source. Furthermore, with data supplied 
by the District, contributioas of phosphorus by septic systems (Table 4) used by properties 
located around Alpine Lake were also estimated and added to the model. The results of these 
analyses are contained in Figure 16. 

septic sy%@m 
s 

t 2% R w  Crop 
49 

Figure 16. Estimated phosphorus loadings and percent of total load for 
the land uses modeled in the historic Alpine Lake watershed. 

Table 4. input parameter values for septic system phosphorus loads modeling. 
Residencies Capita Years Soil 

Permanent Seasonal permanent- Seaaonal Total Retention Eflicienry 
Model 
Lo~uts 25 45 87.5 25.9 113.4 65% 

The affects of a watershed on a lake can be tremendous, especially if the lake is a flowage and 
the watershed to lake area ratio is high, as is the case with AIpine Lake. The modeling indicates 
that there are five major sources that contribute the most phosphorus to Alpine Lake; septic 
systems, forested areas, agricultural areas in pasture, grasslands, left fallow, and in row crops, 
and areas of medium density residential use. The areas that are currently forested or in some 
type of agricultural use other than row crops contribute the high percentages of phosphorus 
indicated primarily because they cover so much of the watershed area (see Table 3) .  Other 
inputs, such as those entering from row crops and medium density residential areas have 
comparably high percentages not because they cover so much of the lake's watershed, but 
because those land use types typically have high rates of surface water runoff associated with 
their impermeable nature. These high rates of surface runoff contain high concentratians of 
phosphorus. The septic system inputs are controlled by a number of factors - how much they are 
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A D M * . o t l * n % l r & * . * b t a l m e .  



. 4 / />1 t t t  !,ltA L, A , ; q ~ ( ~ ~ ~ ~ ~  / ' / < I ~ , I  ; \ I ( I ~ I L J \ ~ L , ~ ~ L , I I ~  i ' / l ~ t ~  

f ' r l ) r c ~ ( , r ~ o t ?  (t, I ? L ~ / I ~ I / ~ I ~ I I ~ I I I O I ~  / ) t , i t r ~ ~ , i  A I'TL i / : ~ ~ l t i t t r ~  l l ' c i t<+- t /~t~ i /  1111  ( v q t t , ~ ~ ~ ~ ~ i ~ t t  ------ -- ----- 
used, l l~r t l p e j  of 5 c l i l i  the drair~ l itld ih in,  arid tllc age of ~ h e  system. I'hc la\t tjvo ;ittrihutcs can 
he a c c t ~ ~ n t e d  1i)r in ~ h r :  My11 RilS rnodcl by increasing or dccrc;is;ng thc. Soil rCctcnt~~>rl Eil icict~c! 
C'otfficlct~t ( I'ahlc 3 1.  'I'hc total C'api [a Years value rcprescnts h t ? ~  rnuch the 5le111 is ilscd 011 a 
jcarlq basis and W I ~ S  zalc~~la ted t i l th  data supplied h! ~ h c  District. I hc s u ~ l  ~ ~ ' l i c i c t ~ c v  nlue 01' 
hs1!,i, u ;IS ch~lscn t?t.c.ause rl~ost of  the systerns around Alpilie 1 akc arc in ~ N C ' C S >  of' 20 !cars old 
and the vast miijoril? of l h r ~ c  s!btelris are  in 50115 that arc tlcjl api~t'opriate for cunveritiunal scplic 
s\.stem3 aruund lakci; 

I'hc soils aruund .4l pi tit. Lake con.c;ibt basically vf  f i ~ i i -  types. Plai nfiuld sands. C~het: Inam! 
sands. Richard lo air^! ~3rd. ; .  Meet~an loam! sands. and Zittau Variant clays. U ' i ~ h  thc cuccplion 
of thc I.)kcc loam? sands. all of thest b o i l  t! pzs arc not s~litahlt. for cnnvcntic>t~al stptic hl.;tsn~s 
( r l i ; l ) ; l ,  19Kt11. I.!nft~rrunatcly. t h ~ s  1s thc 01114, typc nf  septic systcm that  0ccur.c; un ftie propertics 
around ~Zlpiilc I .akc. I:urtfiern~ore. thc soil retentirjn cc7~1'lici~nt u f  h59b ~ 3 s  a c4,nscri :iti\ c 
cs1:matc: it 11, libel!. that it i s  ivcll belucv 50'%.;, ~ \ h i c h  nuuld  result 111 a much higher ratc of 
I\)ading h r  th lh  suurcc 

Potent~al Affects of the lrogami Diversion 

.,\.I rr~cnlioncd aboic.  therc is coliczrn nithi11 the Ilistrict abuut the pitrential affcc~s un Alpine 
l .akc i'rcjm lhc Iro;;l~r~i d ii.crsioll. F.51 tmntill; thest afHizrs \% i th the litnited data :nai lablc i3 

difficiil and jhould bc cnns~dcred quitc rough. 'i'hc \+-atcrshzd p11osphr)i-us lcladit~gs n crt. 
rncdcled 111 lhc satnc manncr as I I I L ~ S C  I \ j r  Jrlhnlc and '1-ippeti.; Lakes and thcn addcd 10 tht. ,Alplnc: 
Lahe loadings as a pnint source ?'he rcwlts art: displa\cd In F ~ g u r c  17. Plcast: riorc: that thc 
loadin: i a lu r  for I r o g ~ m i  !.die dl.ipla?*r.d in 1:igurc 17 reprusent 0 1 1 1  33% of the total estimale 
and ci>rrr.spnnd to  he cstitnatod l i n ~ c  that the divcrs~on azli ial l~ flu\$ s as uh[~~t~aIccl In the stud? 
co~lductcd by Northcrn I < ~ i \ ~ ~ r t ) n n ~ c t i ~ a l  Tcchnologizs. Inc, in 1 394 

Accurd itig to Lhe rcsulls o I' thesc anal! .;ec;. thc Iropami diversion contr~butcs roughl) 3?i, of tllc 
tolal phi~sphorus load that cnters /2lp11ir: 1 .alic. '1-his i\ a \ crq ncgligiblc amoiltit c o ~ t ~ p a r c d  t u  thc 
other. IlIt>re ssrious sources like thc residential area5 around Alptne I .ahe and Ihe szptic s! .ilems 
that st]-\ ~ c c  t l i t~ll .  C ~ C ) \ \ , C \  t r .  rhe>t. rcsulh arc no t  the ~ b n l !  considzri~tion that ~ h o i ~ i i l  hc taken inlo 
account concerning lhe diversion. As indi caled above. Korthcrn I :n t  irunmcntal 1 rchi~cdogics, 
lnc. completed 3 stud) of  the pc~ttutial at'Sects ot'thc diversion 011 AIpinc. l.aku. I'hcir cnilclusiun 
tvas lhat scdirrlenl (and altachcd phospl~urus) that 01-iginaltd in S ~ l v c r  1 nkc ci~d n,)l cnrcr .4lpinr 
I i ~ L c .  11 is 0111- belie(' that this prtll<ct ;is stlid?.ing the irlcorrccl phcnornenon Instead. the study 
stiould have ~nvestlgatzd lhe a lkcts  01' the Ilvtzs on thc izctlnnds 111~5; dram rhn)lrgh tutilrc 
cnrtrirly Bruce C'reek and thcir affccls un Hrucc C'recli itxll-. It is our beliof that the pcrtodic 
f l o ~ s  that discharge from I rcrga~tii 1 .akc lhrougti 1l1c cllvtrsirln xrual l>  (lush hedinlent5 and 
riutrlents f r o n ~  wetland I I I ~ L I  Bruce Creek and thc! arc then carr~ud b Bruce C'rceL inlo .4lpint. 
Lake. 

,Ilier atttnding a rnccllng 111 earl1 Fthrunrq 7002, VCS was asbcd to rui ICM thc report crcatcd b\ 
hor th t rn  €11\1ronrnzntal I ' e c h t i o l o ~ ~ e ~ .  II IC The concli i j ion~ rcac.hed thdt rciit.\t a i r  
contained i t ]  their cn \ i r c~ j  in Apprndiu f- 

; 1 '  Y E S  t r u l o g i c ~ l  Servirrs a ; I)n~+laill ~ r l  K a ~ l r r ~ t  F 1 I.I. ,< t r \ r . l  I ; V P ~ .  l19r 
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Figure 17. Estimated phosphorus loadings and percent of total load for 
the land uses modeled in the historic Alpine Lake watershed including the 
estimated inputs from the lrogami diversion. 



The recommcnda~ions f o r  the rnanagc~t lc~~l  or  Alpine I.akc are dcscribcd belon. It m u d  bc 
rcmerribcred that etcn tht~ugh thC r~~onin~cr lda t io r l s  arc' separated into the sntme sc:liuns a5 ilscd 
abo1.e. the! arc \-cry rnr~zh ilitcrrclatcd and that cunccntrating un only a portion 01' t11i.m M i l l  
I i k c I  not help Alpint: Lalit. in the long-term I'hc most obvious problen~ that Alpille I.akc ih 

currcr\iI) d c ~ l  in; ~ i r h  is thz uvcr abundant m a c r o p h . 1 ~  and iiIan1e11tou.s algae ~,opulations Ihal 
h d ~  h a ~ ~ l p c r ~ d  thc aesthetic and recreational ~ a l u e  ol' the lahe for manj-  years. These prubIuln5 
habe bccn trcatcd ifith chzn~ical and mecha~iicrll mean5 qincc the l c1711-s and ha\ c onl! pro\ idcd 
s11o1-I-tcrm rzlicl' l'or lake users. C'c.~ntitiurd use ot' thcsc rncthods t-tndior the ~ l ~ c t t l v d j  
rccomnlcnded bclou I+-ithout mirlinltziny thc I(!ads o r  phosphorus entering thu lake ~j!ill  still oril> 
pro\ ~ d r l  rrljtl' 011 a short-tcrm b;lsis. I r  shoui J also hc nutcd thar i t  1c)uli dccadcs lor tllc lakc 10 
rcacll the statc that 11 1s in: therefore i \  will lilicI> lakc dzcadcs lu scc the results should this plan 
be carr~cd througti. 

Lake Water Quality 

W a t e r  Quality Protect~on 

.As dcsorihetl in the R c ~ ~ i l t s  and [ l i scu \ s i~~n  section. thc ~llpinc. I ,akc \i atcr- qrlalit! iqll,ear\ t : ~  bc 
rclat ivul? good. Hu~vcvtr .  it wa\ also ~ndicated thal [he lake is I~kt.l>, m u ~ h  n w t :  eutropl~ic ttia~) 
indicated h!, thc L4 I'SI rcsults. 'I'he bcst way 10 rckcrl Alpine Lahe lu a less c u t r t ~ p h ~ c  st'ltc uil I 
br to r n i i i ~ ~ ~ ~ l ~ c  tJ1c nulrient ~npllts as dcs'cribetj In h e  M'a~el-sl>c.d Kc.si~rnnicndatic~ris .;ectic>il. 

Wate r  Quality Monitoring 

C'ontin uous water rlrlalit! monilclring i s  an essential conlpurlent in an! lakc m a ~ l a g e ~ ~ ~ c t l l  ~!larl 
I . c~~~g- le rn l  da tasc t~  help Iak; nlnnagcrs detcct subtle rrcndh in i t  3ter qur~l ie tlirlt carltlul h r  
dercctcd u rth only a year or scason 5 \tortli of  data. Itilportatit para~lletzrs to incll~dz arc. 
chlurophyll-[I. total pho5phorus. Sccch~ disk trat~sl~arcnc!. :lnd di r;<ol vrd okg get1 profi tcs. I'hc 
Sccchi disk i ~ l f u r n ~ a ~ i o ~ i  I \  currently being collected o n  an annual hdsis through 111e :tfi)rls of'tlir' 
I)istric('s Sell-l Iclp Volunteers: this should con~inuc.  'l'he other data n-ould not n<ccssarily rlced 
to bc collcctzd 011 an a~lrlual basis. bill sho~lld hc collectcd at l u s t  ckc't-! thrte ycar.c The 
addit~unal data co l l cc t~o i~  nvcr S e c c h ~  dtsk rrarlspal.encj could he implemented i n  OIIZ ~ i '  thc 
following fashions: 

-Phi' Wisconsin Ikpartment ol' h'atural Rc~ourccs has rruently in itiatzd a 1 u l ~ ~ t ~ r e e r  
sampling program through their Smal I-scale I .:]lie Planning Ciran t progranl 'I 'hroi~gh this 
prugrarn. a Iahs organ~/at  ion call rrctivc 111c cquiplncn! and clicmicals neccssar! r i l  

collect phvsphon~s and uhloroph,vIl-a data l i)r i i k e  ycars, Applications tbr this grant 
progratn arc onI> acccpted during tllc Augu>t cycle. For t n o r d  inform;ltiiln. plcnse 
cot~tact your local WI I N K  I .akcs C'uord~riator. 

'1-hc U atcr and L tl\,ironn~cnlal ,\t~al! sis [ .ah li ) c ~ f  I l i t ' -Ctci  eu5 Pilint ufikrl, n13n> 
lakc n ~ o n i ~ o r i n g  ~>acka?es throl~ph therr Lake CYalel- Oual i t: Program. I'lic C'hlorophyl l 
and Phosphorus M u n ~ ~ o t i n g  T'rogram no11 td bc die niosr approprlatc l i ~ r  use at :Ilpiric 
Lnbt.. T h r i ~ ~ g h  this prngrani, iI vol~unlrer fro111 thc I )~strtcl would collect cvaler samples 
i~sirig equ~pmcnt  and chcrnicalr suppliud by W1:AL. and then ship I h e n ~  10 LVE.41. fi3r 
arial! sis I'ur mvrc in lb r t~~a t iu r~  plcast. \ i.;it- htrps::'/~t\t u . \ I \ \  51>.cd\ri'cr\r/ctt;'I .akc htm. 

A natural rcsourcc cunsultant could bc contrac1t.d tn c'nllcct periodic sarriples from Alpinz 
I .akc and tllcn ha1 rl thc111 ~na( i I~~zcc i  b\ iI ccrtitied Iilb If thls c w r s t  ~ c r r :  li>ll~l'rird. t h t  



Ilistrict should be sure  to hirc a yi~alilied consultant that would provtdt. anrlual reports 
and data analy5i.;. 
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Aquatic Vegetation 

,A,+ discussed above. thc aqunt~c vugclatiull. both ~ ~ ~ a c r u p h \ ~ i c  and algal. in Alpine I . a k  11;1~c 
bcen trcated ~vitll  chctnicals ntid through mcchanicsl n ~ c a t ~ s  for n ~ a n y  years. 121thuugll these 
trc'atmcr~ ts prv i  tde thc District with smnz short-term I-zlicf. t t~zy art. reall!- noth~ry snore th;m a 
"band-aid" spproach to jolvrllg the problem and cost tlie 1-listrict ;t great dcal of monci o n  an 
iinnua l hasis i'untinued. M idesprcad uscs t i t '  ~ I I L ' S C  trcatmcrlts are riot re~c l~~~r r~er i r l cd  ti)r :2lpinc 
I .sku. klvrc speciticallq. h i~ r \  esting sl~ould not h t  contin~icd hecause i t  IS likcl! spreading 
Eurasian water-mil lbil cb ilhin the lakc tlirough the fragrncnti the harkester creatc3 arid docs not 
~ ~ l l e c t .  Chrrnical treatments may hc LISA oti a limited basii to t rcx  snl:~ll. dcnse colo~iies ol' 
I , ~ ~ r a s ~ a ~ l  ua1t.r-rnilli)~l as dt.scrlbed b c l o ~  C'heitiical applicatlc~ns can also bc used !'or the 
Ireatn~crit uf  nuisancc algal blooms. Ho~\\.cs.cr. thc treated areas shoi~ld  onl!, inclu Jed vcr! dcl~st: 
blooms I H  limited arcili ~vhvrc. na\ igatiiln 15 hilmpcrcd 

Recommendation: Winter Water Level Drawdown 

I'o pro\ ~ d c  morc I(>~ig-term rzlicl' linrrl tht. w c r  abundant tnacrvph~,te popula~ions o f  illpine 
I .akc. espcciall y those u f  Eur:~si:~n i\iitzr-~z~il roil. 11 IS  rccornn~cndeci that !he District draw .Ilpinc 
I akc':, u a t c r  Ir~clb d ~ n t n  to ~JIZ 0-ji contour as i~iilicatcd in t:igurc 18. IJrawiny thc 13L2 d t n + ~ i  
to [hi+ Icicl (bascd un curre111 halhcmctrj, data) nvuld expose the 111qjurtQ of thc areas tllal arc 
currently dom inatcd or par-tiallq d c ~ n ~ ~ n a t ~ d  b?- Lilrasiat~ \+ ater-mil roll (Figure 1 X ). l 'hc  
ciratzrlotr.n sht)uld begin tn thu i'all and last tlllc~ugh 1112 winter LO p r rn  idc llic must hctietit 
tlimupti the dcsiccatiiln and f rce~ ing  oi' lake bollum sedin1cnt.c. 

W1ntt.r d r a i t d o ~ + n s  al'fcct di i'l'erunt plant spccics in a numtlcr of b+ays. ' lablc 5 cc~ntains a lixt ot' 
the spcc~es  tuurid in .4lpine Lake a ~ l d  lhcir resportse to nintcr dran-donu (Nicliols and Vennie 
1991 ,. 

I1 ii nhvious hy thc 3mu~int 01' plat~ts that i i t l  not 1131-e rcpc~rtcd I L ' S ~ O I ~ S ~ S  ur il1c C C I I I ~ I C I C ~ C C ~  LO 

h a w  L nriablc rcspnllscs. that there n w d s  to be rnori. research cunducled c o n c u n ~ i l l g  the el'lkcts or 
thi, lakc nianagcment method on aquatic n~acruph? t t .~ .  Although ir is t101 indicnled in l'ablc 5 .  
rescarcl~ers liotn thc Washington S~ati: [)cpartl~~crlt of E c o l i ~ )  I~avc rlocu~nc11tt.d rcduzt inns ill  

F ~ ~ r a s i a n  I+-atcr-rnillb~l abul~dances loll u ~ + i  tlg u71nlcr drait downs. I:urthermorc. as ind icatcd in 
Tablc 5 ,  a milch dcsirtd plant. M-ilcl celerj . actu:111y incr~aszs  i l l  abundance Iol lu~i  it12 winter 
drair duwns. '1'hcrch)re. l i e  c o ~ d d  rvpcct 11) ha\  e good bucccss N it11 reductrig Lurnsian watr'r- 
milfoil M-ithln .4lpinc 1-akc kthile it~creasing at I c ~ ? E ~  onc i>ILthe beneficial. n3tii .c ptants. 



Table 5.  Reported responses of aquatic plant species found in Alpine Lake to winter 
water level drawdown. (Nichols and Vennie 1991) 

Species Reported Rcsprmse to 
Sciet~tific Yame (:om rnon Kame 

--.------- - 
\I'i nter I l raw duwn 

-------.- 

D/d~~n.s hcckii U;J~CI. ~t~a[ - iy t~Id  ho l  Kepc-rrkd 
('oltlrrr pullrr~ris Marsh mar~gold NOI I<cportt.d 
( - ' u r ~ . ~  L ~ O I H  o.w t%rislly sedge Not R c p ~ r t c d  
i ->uI-~~,v . % / t - l ~ , t ~  Scdgc '\I(>[ R c p ~ ~ n c d  
( v e r ( ~ t o ~ ~ / ~ i * / / ~ ~ n ~  dc~~zcjrs~itn Countail. horriwurt Variablu Response 
[ ' / M J I - ~  sl? Musk, rasscs V;jriablc Respc~ncd 
~ : / r n t - h f ~ r r . ~  t rcmic . l t l c r r i s  Ncedle spikcrush I k ~ r e a s c s  
L~/~~~~c . /~ rn rz .~  /~r-rlri,s,r/s C'rzcping spikerush KOI Kcpc~trcd 
Elodtu cu~rud~>nsr.s C.'ommon natenvced Variablc liesponsc 
E / ~ I L / ~ T /  t ? i : t i ~ ~ / / ~ t  Slendcr r+-atcrwecd Lo t  lizpnricd 
~ ; L { ~ ~ I / O ~ I I ~ / J ?  l~t~/:/oti~t/ i i t?! L 'um~or i  hnnesct N ~ j t  Ruportcd 
I t ~ s  I - E T S ~ L  ulor h;ild bluctlng N;)l Reporled 
/ , ~ U ~ I I L I  t?z~t~or 5ni;dl c i u c h r  eed Vnr~ablc  Hcsp(m\c 
\ h ~ r / o p / g ~ ! l l ~ t t z  ,sp/~>utz~tn Ilurariian water-milfiil Variable Rusponsc 
1? . t11p /1(~(~  OL/( . I~Y~{LI  White watcr Iil! hilt Rcpijncd 
/ ) h u / l ~ r / . ~  u r ~ ~ n d ~ n t a r t ~ ~ ~  Reed c;lnar) yrass Not Kcportcd 
Por~imugc.,or! c.rr.rpr/.s Curl\-lcar pond\\-ccd hot Ticpl~rted 
I-'r)/,it?rogeton gi.~;rn~~ne~i, \  VariabIc pond\$ erd Variable Kcspot~se 
1)~)ru~rzugeron ~lllrtot~u~sr.~ I I  l int~is  po~idnccd hot Rcpc~rtcd 
P i ~ / ~ i t ? t ~ ~ ~ , ~ t > n  ~ ~ ~ ~ c ~ t t ~ ~ ~ ~ t i , ~  Sagv pon d\+ t cd  In~rcasrs 
I-'otc~mo~etmtl zosrer~fi~rnrrs Flal-stem pundi+:t.cd Variable Response 
.S(igit~~rt(i  h t ! f i ~ / ~ d  Common arronhead N11t R~pr.,rtcd 
,\i.irpl,s vulid~/s Softstcm b ~ ~ l r u s h  Increases 
. S ~ ~ U ~ K ~ I P I I Z I I } I  P I ( ~ I . L , L I ~ ~ I I I I I  C'orrirno~i bur-reed Nllt TCeported 
, S ~ ? ~ ~ O L / L > / L J  ~ O / J * ~ / I I : L /  (ireat d u c L ~ ~ c c d  13ccrtlasc~ 
I IYJ / /U  0 1 7 , q ~ ~ . ~ i 1 f i ) / i i ' /  harrow-lcaied catlail N o t  Kept wtcd 
7)].d!c/ /lj~!/oliu Hrc~ad-leal cd cattall Yariablc. I<rsponse 
(.';ri~,z/l~/rt'i vl/t'g(~ris Great bladdcrn-art I~ccrzascs 
t irli~.tnerri! ~ti)lt-rzrond U ild celery 1 ncrcascs 
%irs~crcI/i~ ~ J t i h i ~  ~ r t c d  

Other advantages to this rnctl~od include: 

'l'rcmendtous cmt savirlgs ovcr c h c i ~ ~ i c a l  atld h a r ~  ejtcr treatments. 
5 I-hi: design of the  ;'\lp~ne Lake ~outlel slructurr 1s ier? conduc~\c  to c.ontrolltd 

dra~i-do\~-n ol' Alpine I .ahe tu the Izvcls t t c  desirc. '1-his means that the draikdoun 
could he complztcd with i\rll> min~inal cost (17 thc Ilistrict iscc 1 r ~ ~ t l i 1 1 1  011 Othcr 
C'onsidcrations). 

o An additional adbantage of the d;~m's dcl;ign is [hat nli~uh 0 1 '  ~ h t :  ttrlter that t v c ~ u l r l  
continue to tloct in from Brt~cz  C'reel; during [he winter ct7i1ld bc re111wt.d from 
ttic h!pc~limnicm: reducing the chance of a fishkill while uatzr Ickels :Ire tlic~r 
lot\ e j t .  



C't?nsolidatinti offlocculcnt hottom scdirncnts 
o 5luch ol' ~ h c  Inhc b o ~ t o m  ol' A l p i ~ ~ t .  I .abe cotisists ol Itucculcnt ~nucks. ~ . : N P C ) \ ~ H ~  

thcse scdirnents to desiccaliurl and f r c e ~ i n ~  izould hclp to consulidate thcsc 
scdirnunts reducing their susceptibilitj In resuspensliln and nutricnr rclcase. 

Redticud i o s t s  of lircdgitig the lahc Ilcar 111c c n ~ r a ~ ~ c e  c!f Bnlce Creek. 
; T h t  D i s ~ r i i t  i r  ishcs 10 rcrilo\,c s t d i n ~ r n t s  fionl the lakc hi,ttcsni ncar ~ h c  inlet 01' 

Brucc Crttek. I [avirig these scdimcnls rcmoved during the drawdoivn u auld 
p r x  idt. sign\licant cost bak'lrlgs tv the Ul\tricr. 

0111cr areas could be Inore easil! drcdged. 
C'onccril has been raised about the stagtl311t cotldition.: that ~jcciir in thc t n c >  small 
hay5 located o n  thc IIOI-th an21 ~ou111 sidt's of' Alpinc I .akc near the inlcl ut' Brucc 
Creek. Y u i s a ~ ~ c e  pl:~nl populations. c o ~ ~ s i s t i r ~ g  mostly u f  Euras~ari ullater-rt~~l~i)il 
:mil curl!,-lcal' ponduecd wcrc also liwnd lo occur in ~hcsc aruas during our 
i egetat ion survey. I'hcsc over ilhu~iililrit [jlar~t p o p u l a l i ~ ~ ~ s  lnakc navigallon 
tl~roiigh thesc areal; ver! dil'licul~ and rcdiics lake access lo thc peupli: that iwn 
propcrt! around thcrn. If thesc a[-eas were dredged tc )  increasc thzir vc>lumo arid to 
r rnwvc  ~ lu t r~en~- r i s l i  scd111icnt~ and rcnialnlng ylaul l.1-agnlcr 115 LIIICI S C C ~ S .  il i+.c?~~ld 
Iiliel! greatl! reducz theso problerns. Complcling tile excilk ation activilizs d u r i n ~  
ttlc draivdcl\\n rioi~ld 311(1\v bctter acces.; tcl thcse a r u s  I i b r  c.icav;ltirb~i c.yuipri~cnl 
;ind grcatl! reducc Ihe c t ~ , ~ .  

C 1lnccrltration.4 (if predator and pre! fish spccies. 
o :I great disddt'antagc of ail oker abundanl aqualic plan1 c o m m u r ~ ~ t y  is the affix1 i t  

11as o n  prcii;~tor/prr!. rcl:iti~nships 'rl itl~in a l i i h ~  1 [is11 plant clcrisitics ~ l r o t i d e  
c\cellunl c o ~  cr l i)r pr tg tiqh. rellucing the efkctivcncss of prednlor spccizs. A s  a 
rcsult. predator spccies arc reduced and prcg, sylccizs ma! b e c o t ~ ~ c  s t u ~ l e d .  
I'o~icentrat 1112 tllc spccley Into r-1 smalltr area ot' I U S S  1 ~ I U I I I C  ~ i 1 1 1  11zIp 10 allus ]ale 
this problen~ and result in a healttiier tistieq.. 

I .~ lhanccn~cnt  of' trncrgenl i ~ n d  ilooling-l car  y Ian1 c c ~ ~ ~ i m u ~ i  i r  its. 
s 11 \VI,IJ l t l  hc her~eticial if the Ilislrict c t ~ n i p l c t ~ d  cnhnnccmcnt activitich wrlcerrllnp 

tllc c~wrgcnt  and tluatttlg-lcat' plant zon~frlunit\e>. In~ta!!lng cmcrgcnr and 
tloating-leaf stock during Ihe sprinf belbrc the lake rclurncd t o  normal levt.1~ 
would help rzd i~ce  thc recolon ~; ra t~ i )n  af ~ h c ~ s u  areas h! clot ic's. iricrca>c 1t1r 

d~vzrsi ty uf the 1aLr.s plant populatior~. add aesthetic ~ a l u c ,  and incrcasc tish 
liahitat. 'l'hcrtslbrc. it  is: highlj. rccnn~nlrlndcd [hat the 13il;trict cornplcte this task i f '  
111c dralt doi1.n is co~l~plc ted .  

Dam Inspeition 
G Thc darn and bertil thal n i a i ~ i l ~ i ~ n  ~ h z  \\atel lct els 01' Alpit~e 1 a h t  could bc casily 

ir~spectcd during ~ h c  draktdou n. 

Other Considerations 

I'hcrt: arc a [lumber 01' considuratiunr; that need ro bc addressed ct>ncerni[ig the proposcd 
d r a ~ v d o i t ~ l  of' Alpinc I .akc. 

1)tiring our vegetation stlrktys ancl other \:is115 to the lake. 1r.c lbund thitt thc ciirrent bnih? 111etr ic: 
d~ita i'or Alp111t' I,abc i s  1101 c o n ~ p l e t c l  accurate. ( in mall? occiislon\ wc lilund diszrepancies 
bctwcet~ dzpths at  kn twn  10cation5 using Ci t'S lcchntlluzi - - and thuse louatioris on the cilrrent 
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contc.riir map. One such location was the 11 ater qua1 i t ~  sample s i t ~  whvrc M e  consistcntl\, 
~l\<ii>ur<J 1 7-fccr L ~ C  depth. yct thc map shn\\,cd ME: S ~ O L I I J  ha\ e bctn cwcr approxin~atclq 1 2-Iket 
01' natcr .  Furlhcrmurc. i t e  had a \:cry difliciilt time titling up thc lake outline on the current 
contour map with aerial photograph! produced i l l  ?000 4s a t.esult. wc needed t l \  atbu\r thc 
st)mc ol'1111. corlwirrs atld the outlinc on thi: map t r )  bctler portray the arcas that \imere sampled 
di~ririg thc ~egcta l iun s u r i 7 e ~  s The dif'f'erericcs hct~vecn the curretit contour map and t l ~  lalit. 
uutliilt: tabcn fro111 aerial photograph! arc displayed in F i y r c  1 9. 

Alrhough sulne vi thew dlSrercllcts ma) itppcar to he tri\,ial. accuralc data uould hc ver!. usef~il 
it1 liiturc surveys. deternlitling the actual dra~vdobtn Ic\ cls and lhe areas thar ~\ ,ould rcmain 
inu  ndi~tcd. and in rhc ahscsl;rnt.rlt i l l '  t t ~ c  prulcct' .; success. l 'herctt~re. stc rt.comrnend that :I twit 

contour map bc created i'or Alplnc Lake bcl'orc the dreitdon-n ir to take place. The cost of. t h ~ s  
lypc 01' prtlicct is high11 i~sriable arid depends largely on Ihrl tinze of \ ear it ~ir111ld he cunductcd. 
l 'ht ,  cost5 could t ic pa~liall! I ' L I J ~ ~ L ' ~  Illrough a U:IINK I .akc Platlnlng ur I'rotcct~on Grant. 

F k h  ~ r i t ? , ~  

'l'hr: iucal lishcries spcc\nlist u it\\ thz Kllh K shk~~ld  h t  c.on\ultcd prior 10 this prc!jcc t ~akiug 
plazc. I3ased on their htiotvludgt: of' the Alpine Lake fishen,. they nciuld bc able to prcjccl IIOM 
thc fi.ihcric5 pc)~~iilaliut~ s+uuld react 10 thc drau down I f the! c o ~ ~ c l u d c  that thc detrl tuctital 
ctlkcts 01 lhc d~-a i j ,do \ . i~~  uould o u l ~ c i g h  t11c putci~tial bonel7ts regardirig thc iishcry it would 
thcn bu lip to tiic G1DN I< and (he District as to uhcther 01. not the pro,lt'c-t should proceed 

L)issoI\~~~d Oq*gt.n 
I'llcre is a risk thal thu dissolbed usygen l t ~ t h i n  the remaining inundated arcas co l~ ld  drop be lo^. 

tolerahlc levels lbr  thh and that a ti3tlhill c ~ ~ u l d  rcsult. T h i ~  rrish crluld bt. il\ loicled b j  periodic 
(,\t ceklq ) niunitor~tlg 01' dissolved (7~ygcti I C V C ~ S  arld by having at1 aeration 3ystcm read) for usc 
if 11ct.d bc Avail~ibili t! for rtrital aeration >? stc~ris and I t ic~r poncr  riecds sIic!uId he ii~vcstigatrd 
b i  the 1)is trict bcli-,re thc p r~ jcc1  15 started. I 3  issolbed oxygen could be i i ~ c ? [ i i  tor td b\, Dis tricl 
1 ol i~~ l t ce r j  uslng leased cquiprilcnl. rhc U I INR.  r)r Is! a co~~sultrlnt. 

Post Drttvhwrr il-fonitoring nnd Trerrlntenf.~ 
.4r1 aquatic pla~i l  surve! should be con~plztcd aiier the watcr levcls havc rzturt1t.d to lheir pre- 
drau dou ri  depths lo 1oc:ltt. remain ins pop~rlations of t :urasian i t  ater-~t~ilk>iI i>nd to dr.\cllnltnt \hc 
prcl~minarq results 01'thc drawdown. 11' I :urasiarl ckater-mil t i l i l  co1onic.c; remain 2.4-11 trentrnents 
sl~oi~lcl t~ con+irlered to filrthcr reduce t h c x  exntics ;ind lhcir cornpclilivc adialltag: w e r  thc 
tia111 e plants that ti-ould bc nuempling ti, rc-cslahl i jh t11t.111selces. hlon   to ring specificallj for 
rcl3ccurrcnct. of Eurasian natcr-rr~iltoil should bc cunlplcted later in the summer and in the f i l l  1 0  

dztcrminc if Sl~rtlit'r ch~niicfil trcnlrne~ltlr L Y O L I I ~  be Ikasiblc 'I'hi. init131 sur\rq should br 
completed b j  e~pcr ienccd prufcssionals. but the Eurasian water-ni ilfoil munilor~rig cunductcd 
Inter it1 ttlr summer and in the hll could bt: conlplztcd by volunteer:, !?om i h z  Dklnzt .  - I  hc 211lsts 

ol-lhe prol'cssior~al ~ ; U I  \ cj ~ o i ~ l d  be partially, filndtd by a U'L>hl< PIann ing or Protection Cirant. 

]-or rlie I H ~ S I  pan. the S L I C C ~ S  01' thc prujcc~ u ~ u l d  dictati' wh;it sleps shu~i ld  be takcn cui~ct . r~~i[ ig  
i i turc i l y l l ~ t l ~  pla111 mat~apclrlunt aclivities in the lahz. Thesc a c t i c ~ t ~ c s  ]nay invvlve addilivrlal 
~'h~rnicill  ~rt 'ati~lentj.  dra\+doti ns. o r  uthi'r less inteilse nlcnhiires. such 11s hand-removal and 
scdiment barriers. 



Recommendat~on: Aquatic Plant Comrnr~nif y Enhancement 

\!'hclhrr lhc rt.cr~mnit.nllcd drau doun is c~1n1pIc.lt.d or not. il ir, tiighl) recommended that the 
I l istrtct takcs stsps In en11anr.r thc aquatic 1nacrop1iq.t~ cc)rnn~uu [ I?  N ilI21n Alpi~lc Lah c .  Tlir\c 
cutianccrr~znts \ \ r \ t~ ld  prirnaril! include emcrgent ar~d floating-leal' spccics. ~ v h i c h  are distinctly 
lacking n i l h i n  illpinc Lake. Sccludcd arcas shnuld he jclilcted through nut lakc (c: w a r  t t ~ c  
islands arid cour~l> park) along with Icsser i~seci arcas in front of private properties. <)ualii?cd 
ad\ ~ c c  5hould h t  ohlalncd I'sotn the W'TJNK or ;i q~~a l i f iud  cc)nsuIt:~nt concerning spccies 
selcct~on.  plaritinp rimes. and instaliariun mtlhods. 

I Ilc cost of' thew cri t i a ~ ~ c c n l t . ~ l t ~  nuuld  depend o n  rhu ektrnt  oI' tllc arcah planttd. but ~ o u l c l  hc 
ucll qual~fied for thc U'IIYR's l akc Prutcction Grant categur? that has bccn rcccnll! 
~ n p l c m t . n ~ c d  10 f'ur~d 4horcln1J cnhnnzcrncnl\. 



1'0 man!' I )tqlrict mr~nbers  and cjthcr lake uscrs. lhe must g l a r t ~ ~ g  pr\.)blcm with r\lpinz Lahc 15 

the n\er  ahundanr plan( poptriations that devclvp on a , ear ly  basis. Yet. most Gti l  to undcrsland 
that this is ~?tiI! a s!mptorn o f  a rnilcli lar2t.r problem; that prohlcm bzlllg lflc l i ~ a d l ~ ~ g  of 
phosphurus li- on^ rhe lake's niitcrshcd t h a ~  arc rtsp~115ihlc fill f u e l ~ ~ t g  111csc nuisance g r r ~ ~ ~ t h s .  
.I\S discussed in ~ h c  I<esults and 1)ii;cussion scction. lakes with a ~i-atershtd to lakc iirca ratiu 
grca1t.r than 1 0: 1 Lend to have managemellt prublems. Alpine 1.akc'b ratio 1s 10: 1 . Althcbugh this 
ma? prcsrlnt sornc iiifficultlcs i t  docs not me;lu that i E t11.e District is truly dedicated lu m ~ n i m i ~ i n g  
the sourccs that improicmcn(s; bill I I ~ I  be rnade. This d e d ~ c a t ~ o n  n 111 h a w  to hc siislaincd for 
man> years o r  pussiblq decade3 t o  5cc t l i ~  T Z S U J Z .  T t i t  iruth nf  thc n1iittt.r 1s that thc dc\clcpment 
arcwnd :\lpinz Lake i \  libel!. the most responsiblz for thc prohlen~b [hat arc. so appartnt i l l  the 
lakc and ivitlioiii tht' co~l~tllitlnent 01' the enlire District: tt i s  pr~lballlc lhar ~ 1 l t . j ~  prohlcn~s will 
continue' ;I) ckist and 1113) c ' i  cu ii orsrln. 

l.'igl~re I h d ~ s p l a j s  thc percent that cach ,cuurct. is responsihlz for it] ~ h c  Ioadin;! of' ~ d ~ o s p h o r i ~ i  t o  

~ h c  lahc 5crurccs suull as the lakc surface tprzcipitation arid atrnosphcric falluut) and t l ~ c  arcas 
that are forestcd cannot be rcduccd to any extcnl. It ~ o u l d  be rlnpu_csrblt: to prevent pl~ospl~orus  
from cnter~ng the IaLe thrc.~il;tl i15 wrf i i~c .  ' r l l ~  !i\rc<~td areas catinot ~ C I  bcttrr a d  the) 
alrcitd? h a w  thc lo\it.jt rate toaditig pcr acre fbr an! tjpe of' land LISC. Tht.rcli)rc. other 
sig~liiicant sclilrccs t h a ~  can hc m 1nimi~t.d musl bc thc focus ot' uur  miirlagcsncnl eflijrts 
hll;~ljagei~lcritt cSli!rts tl~;lt arc a i r l~cd at minimizing the amount of p h o s p h ~ ~ r u s  that cnters lh: Iakc 
nilh tlir. hopc that over tirnz. the phojphorus content of the Inkc and iis sediments nil1 bc 
reduced 10 tllc p o ~ n t  tha! thcse nuisaticc plant .abundarlczs I$ ill not bc sustsinid. 11 is \\ ith thesc 
thoughts it1 mind. th t  follo\t irig rccomrncndatio~~s art. made 

Septic Systems 

Cr\rl.;enativc mtidelrng ~nciicates the scptic 5ystt.nls arourid tlie lakc contrihutc iapproximatoly 
12'"; u f  the total phosphorus load tu rllpinc I .aLr. 'l'hc modeling 1s cr)nsidercd con.;crl atit e 
bzcausc soil relcntiur~ \ aluts u5cd t i )  csiirr~ntr: [hi> sourcc ' \  load ins arc prnbabl? n111i.h wnrsc 
tharl wtiat nas used in the model bascd on the age of thc systems and the s u ~ l s  [liar t l~cre drain 
liclds are located in. Minimizing or CI ~ ' I I  coniplet~l! r c i i~ \ ) i  1r1g t h c x  NII~TCC' ;  shtwld hc CIIIC CI t 
thc toy? prir\r~tizs oi' thc Lli5trict. 

I o 1n111irni~r 1h1.s source 34 septic ~ys1t.1115 ,!round the lal i t .  including r t ~ u  h;lcIi 10t5 ~ho i i ld  be 
proi ts r ;~onalI~~ in5pzcted. H > ,  sratc l an. a scptic \~,stcrn is coniiderzd to bc I'rliling ii' unt rzntc~l 
kla3tc\.ratc1 is biicked up into t l ~ c  huild~ng. swps ro rhc: soil surface. tntrr i  3urCiacc clr 

eroundwatltcr. OT n117\es illto the soi l 's  saturated ~ c ? r ~ c .  13:ilh tile cuczption ~oi'bcing backcd up into - 
the building. all of thcse fniluros could oolcri~iall! incrzasc nutrietlt Ic)adiilg to Alpinc I .akt. The 
U; i scl)nsin Department uf i'umtnerce cstim;l~es that n t a r l ~  1 -111-5 septic 51,stans rirc i;iiIing it1 

U'iscorlsin Inhpcctiliris should includc soil tosl and pt>ssibly g m ~ i n d  narzr ~ r ~ c : ~ ~ ~ l u r i t i g  to 
determine ii' thc soils arc lruly r t t a ~ n  ~ n g  phosphorus and clll~cr uontalll~n,ints c ~ r  just passing r l~zm 
through lo Ihz groundwa~er and on to the lake I S! str'tns iire ft-111nd to bc failins. the!. may be 
rcy tiired ti! county or slatc regulations to  bc correcttd. I'hc CYisuonsin I>epa~-tn~ent o r  
C'umrnt.rcc. partially fund3 pric,ate scbjagc svslelll rzplaccmm IS rhrough thvir  M ~icvns in  Fund. 
I'rl vntc Sot 3:~ S >  jle111 Replaccmerlt and Kehahilita~ion C;r:lrit l'rty-am. but thc requiruments arc 
stringtnt and i tlcl~tde that the s>.stem must he scrb lng the o~vner - s  principal rzs~de~lsc.  and t h ; ~ ~  thc 
o\i nttrq not makc in c.ucc.ss ol' a spc~ifjcJ annual irlcorr~c. More itiforrnatlon a h o u ~  this grant 
prograrll call be il)und on the Ilcpt. i'rf i 'ommercc ~vcbsitc or by cslling (6i)X) 267-71 13. 



1:urtllermorc. man!, lake groups have st~ccess tull? appiicd li?r W LJNR Planning Clra~~ts  to pa! l;,r 

75'9; ol'thcse inspectioil costs. 

Furl11crrnc)l-c. rhr I )~st r iz t  shcu~ld rvqnire 311 prupcrties Lo ha\ L' thclr scpttc ta11h3 pur~lpccl at lumt 
ever\ threc years. depending on tllc sizc uf the tiink and thc amount thil sjstetn IS uscd 
I lctcrmin ing thc \chcilulr: fiv Jiflerent classt licatiiiris of' s!.stcrns based oti thcir jizc and iisc 
could Iikuly he dutermincd by thc  crsnlpall! 111;i1 ~ u u l d  be ct3ntraclt.d to con~pl r l c  thr ~nspzctions. 
' I  his plan s h ~ j u l d  go as !;lr a\ havltlg rcmindct- cards sent out tc! propem oivncrs that ~ o u l d  
rcquiru their reLurt1 and the sigtiaturo of a liocnsed plumber or sanllal~un sen ice rlficr thc 
pump lug is L I ) I I I ~ [ L ' L C ' ~  Recc)rd~ \vould b~ n ~ a ~ n t a i  nud b!' Ihr District. Pcnaltius fcjr null- 
c t ~ t ~ ~ p l  iar~ce could bc de~zrmined bg thc Ilistrict. but it is likclq Ihnt the piiss~ hili l j  i l l '  a propert? 
heill? 1istt.d in tllc I )i$trict's ne\vsl cller as nut performing i ~ s  maintcnancc pilrllping \ io~i ld  hr. 
enough tu bcep most owners In compliai~ce. The cost i ~ ~ ~ o l v c d  I\ it11 the ilt\clopment o f  thi\ 
progranl, inzludir~g the ~ ~ l ; ; l  of card printitlg, cot113 also be partially lirndcd through the WIlhK 
grant nientitjned abovc. 

O L I ~  Ili,~hcst rzcumme~~dation is ro curnpIt.tcly rcmi)vc t h i b  In~dirlg source h ?  ha \  ltlg all 
propertius arijunil thc I;~ke. including back lots cat~nectrsd to thc  Silvcr Lakc Sail 11arh sqslem. 
A l t h o ~ ~ g h  this ma! be ~ h z  rnloil e ~ p e n s i ~  t mdhod to ounlrt)l ihcst: pl~\lsphi!rus inputs. i t  ti-o~ild 
prui idt. thc grzatcsl Ic~tlg-tern1 henclits to the Inkc. It  is rccon~mendcd that Ihe District limn a 
s i ~ b - c ~ , ~ ~ l t n t t t c ~  to inkehtignte thc ci)s;ts and I C I ~ I ~ I I C S  o f  bci)); 111c1~1dc'd in the Silver Lake Silriitar). 
llistrict. and if it  is found to he fcasiblc. lhst tfie Diitrict fkllmvs through with this project. 

Residential  Properties 

The C+'iI .MS modcling csrirnarcd that residential pri)pcrrics aroiil~d  he lahe contribute 20''.;1 o f  thc 
total pl~osphorus It~ad to the litkc. I:cirtun:~tcl~~. minin~izing thcsc loads IS rzlat tvel i 5ir11 y lc. I-11c 
vast m;?iur~ty of propcnles Iocatzd un the lakc do not iontam a natural. t'~rnctic1ning buf'tkr 
bet\\-ccn thc lake and thc rnailllaincd landscapes of thc properties. C'rcation t ~ f  a lcast a 35-fool 
wide bull'er slrip. consisting 01' ~ l i i t t j \ . ~  I T C . ~ ~ ,  ~ I I . L I \ ) ~ .  i l l  lCl I \ C ' T ~ A C ~ ' U \ I \  pli111L\ i v ~ l l l d  grdilf I! redilcd 
thc Ii~i~dings uf srdinlerit and phoiphorus from thcse shortland proper~ies. .4dditiunal hcncI7ts 
1nc1uJ.c thc increa5t.d ac\thetil: raluc that ivuuld be arldzd t r  each prcjpcrl?.: atid tho prevcntiun or  
i hurclmd s lougl~i~lg  Ll~al is occtlrring on many properties. .As with the acluatts plant 
trthancc~nents rtcommcnderl in lhc A~ju;\tir: l!czetntic)rl I;cctlcIn, thc Ilihtrict should scek 
proi2ssional adhicz concemtng thc creatiiln uf buffcr strips li-um eithcr the U'IINR o r  a ql~alilirtl  
~unsul tant ,  Partial funding li)r these tlpes a (  pri,jects is abailable thriaiigh U I I h l <  Lakc 
I'ri>le~ tion I3ranl pro, oram. 

4gain. lt is recornrncnded that the Uislrict crzatu a sub-cvmm~~tec  lu t'ac~iitrilr: ~hcse  p r ~ > ~ c i t s  
Oncc a re\\ of  t l i c  huftcr crcat\i\ns ate completed it 1.; likcl! that [his corn~nittee M 111 bc able 10 

ccmtin~le thu  proccss M ~thou t  prolki<~n~i;lJ L I S S I S ~ D I I C ~ .  

11 is slrongl!. rccom tncndtd [hat only phosphaic-fkcc lkrt~li/t.rs be uscd on rl>urcland properties 
and hack I r - l~x .  This: t\ 132 c ~ f  Ikrtili~t'r is r uad i l  availabto l i h r  ru~ail plirchasz. The local I!U:'- 
Extcnsiv~l may bc contacted filr a list u f  supplicrh. 

Agricultural Areas Containirig Row Crops 

Lands contalnlng row crops cat1 cr~ntr\hutc w n ~ c  of the highest mles ~ r l '  phosphoru~ Ioail~tig 0 t' 
an! land usc tbpt: IZltht,~jgti thcrr is on14, a littlc oier 100 acres ot' r u ~  c r u p p d  land nitllir~ rl~c 
Alplnr I , a k  u ntu h c d .  rnudrlins ebt i rnakd that t h e  cntilribute 16%) u f  tilt '  total p11ospl1i)rus 

j, 1 X F S  Ecological Survicrs 
1 i r r r l r ~ , ~ , , ~ ~  I)+ ~ n t w ~ r  F I T t  .< \ .*r>clate\.  IIIC- 



load t311tcriny the lake. 1Ve did not haw acczss to these Inn& during uur land use ~erit icatjon - 
su rw) .  SL)  \it do 1101 ha12 1 1 1 ~ '  rIcCcsjal) il~forrnalic~rl to rnalic speciiic recommcndationc. 
t loti-ever. M r  hlark Schumachcr. i+'aushars County I and ('rrnsemat ionist (920-7 87 -0443) can 
he ct?nractcd to rccrike advice co~lccrn in2 the n~irlin~izativn of this suurcc. 

O u r  ~ h o l ~ ~ h ~ s  i l t l  tht. Irc~gan~i drvel-s~ia~i art: clcarl~ stated in the allached docun~cnt  and do tiot 
r~eed to be descrihcd hcre. bi-c rccrtcnrrlund ~hnf ihc 13istrict attcu~pt to hlcrck lht. reissuing of  the 
permit alluwing thc ditcrsion. AI a min i r~~um.  thu I l i ~ t r i c t  sh~juld i n s i s t  that thc Silvcr I akc: 
Sa~iilary District spilnsur a more accurato stud!, a i m d  at discokcring the I r u t  aflkcts of' thc 
~ \ L C T \ ~ O I I  fin ,'\lpitic Lakc I 1  is nvl rt.commended thnr thc Distr~cl srnlc t'or h a i ~ r l p  tllc Silver 
1 r~kc Ynrlitan [I istr~ct  pay fnr all ur a pc:rtic)n o f  the costs as.;ocjatcd n ill) the dredging of ~ l ~ c  
scditn=nts that  arc suspc~-~ccl 10 bc enterin? tilt. labe as a r.esult of the dii.ursii~n. Althrjugh the 
dredging wc~uld alleviati. t h t  scdimentatiot~ prohlcm. i~ nil1 du l ~ t t l c  to redlrcc thc ~ ? h v s p l ~ o ~ u h  
\!\at \< c n t c r i ~ ~ g  ihc lake aIong u ~ t h  the ~~'dlmell t ; .  
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Education 

i 'unt inued cducar~c>n ul' lakc users 15 all incrcdlhlq impurlnnt aspcct of' an! litkc rnanagen~cnl 
plan. Inhrrning District t~lernhers ahoilt District acti~;itit.s is ver j  ~mporl .  but the sducation ut' its 
mcn~bcrs  i s  as irnl ,o~~ar~t.  il' 1101 mcvc important. F.ducfit~onal ~ o p i c s  s;hc,uld include: 

Lake Stcbrardship 
CJ lakc slrward ilniJsrst:~nlnd~ their affcct cln the  lakc E'LOS! stem arid takes measures 

lu protect and enharicc it. Pheq also understand that protecting tile ect-;ystcin as n 
nrt~ura! rcsourcc and rlilt -iu.;t a recreational rct;ourcc is importa~lt to all lakc uses. 
including fishing. sit  ~ m m i l y .  buaring. and erlloying the acsthetisi of tlic I;lkc. 

'1-hc I ; s r  ol' t lrrh\cidcs in Lakes 
o I'his is an cspccialtj imponant lopi;: l i ~ r  Alpine L-ake. llduintion on thls l o p ~ z  

should il~cludc tlic benc tils and dra\rbficl;s 111' hcrhicidc i~sc  along with 
~nii>rmarinn on n-h) thcsc chemicals havc an acceptable r~sk at4saciared u ith their 
llSd. 

Prc~pcrly ~~Ianagunittn? 
L? This topic can bc tied to lakc stcwardrhip and should inclttdt: ~nforrnation on rhc 

w e  of 1an.n l ir t i l~/ers,  111e rn:~i~~tcnancr: 01' scpt iz s! stc1113. md tncltiorls 01 '  
hlctlding struc.t~~res with thc natural lu~zdsc;tpc. I'hir ~OI~IC: j11ol1Id alsu includc 
l n  Uurmntion t)n nalural hi1 ffcr slrjps that  can hc used tl) minitnizc soil crueion arid 
nutriunt loadirig to the l a k  from privale propzrties. 

j. S ti5 Ecological Scrviccs 
1 1 l>i\ i- iou~ H,,I>VI f 1. I r r  I - + ~ > C I C I ~ C > \ .  In, 



lake Water Quality 

Water Quality Monitoring 

I3ascl111c u a ~ c r  qualit!' ct~nditions were sti~dicd to assis1 i r i  ide11til)ing pc)tcntisl ~~- : l ter  quality 
p ~ ) b l c m s  111 A l p ~ n z  Lakc ( c g  . e l c ~  ated phosphorus Ic\cls. a r~acrub~c  conditions. ctc. ). Water 
q u a i i t  ha.; mrlnitorccl at the dcupest poi11t in the lakc Sanlp1t.s \\TIC c~lllccled u ith a 3 - l ~ t z r  Van 
Jorn b01llc at thc sitbsuriace (S )  and ncar bottom (13,. and uccurrcii once in spriny. fall. and 
i\ inrct- and three times during silttlrner. Samplts i 5 . m  kcp~ 2001  and p r e w r ~ e c j  with a c ~ d  
f i ~ l l o ~  ing nurrnal protocols. A1 I samples werc shipped t o  the Myisconsin State I .aborator> tit‘ 
I Iygicl~z i'pr annl ls~s ' I - l x  par3mcltr3 1nt.asurrd ~ l i c l u d t d :  

I - - - - -  
--------- I S P r i ? d  Jane 7 I f  . i s  u~ Fall m in te r1  

I . A  - - - 

In addition. durins each snrnplt~ig ckent Sccchi dish tran~partnc! was rccordod and a 
t ~ t ~ ~ p i r a t l m ~ .  pl I .  cu~~ductlvit!. ant1 tlih<r)l~t,d uugen  prcjfilc \+as bt: cornplcted using a H\drolah 
I)ataSo~~de 4 

Aquatic Vegetation 

Transect Surveys and Macrophyte Community Mapping 

Q~ratititat ivc aqualiu vegctaliun surkeys M erc ~ o r ~ d u c t c d  OII .IuI\- 30. 3002 b t  m111pl itig t r a n j ~ c t ~  
lucatrd along tllc shorcl~nc of tl-te lakc {l;igurz 2 Sampling \\as complctetl ~ i a  hoatillg. 
uading. f111d ~norkc1111~ .  [ti order 10 map the macroph!tc cummuri~rics artd w a.i.;isl in 
dclermining t l ~ c  f'icqucncy and lucatior~ of transcc ts, \ is~tal inspcct lnrls wcrr complelzd 
rhrr~itghclut lhc. lakc i~sing a cornbmatiilr~ 01' Actchcs and rwtcs crcatzd r-rtl hnrdcrlp\ maps and 
pnstlion data recorded wi th  a 'I'rirnblc Grot-~plorer 3 C;PS/Dala C'ollcctor. On cach lransect. rr 
ten-frkji d~arncirr circle was sanlplzd u ithln each nl' i ivc d~tlfcl.rnt d tp th  rangrs (1-ablc 6) .  I'hc 
mautlllurn depth 01' sampling uas dclern~incd throush field clbserb-ation 01' the apl>rc)uim;itc 
111axilni1111 depth 01' at1 iiatlc vcpetotion gru\i th .  /Zt cach jampllng Iocat ion. 511 hstrate type and 
S P C C ~ C S  C ~ ~ ~ T ~ ~ C I S ~ ~ I C I I I  M ere r ~ ' c ~ r d e d .  

j \ F,S Ecological S u r ~  iccs 
i A I I > I - ~ < I ~ ~ I  H ~ I ~ ~ T T .  I t , c h , t  1,548ci.1tv,. I ~ L , .  



Table 6 .  Depth codes and ranges sampled during transect surveys. --- ----------------- 
I Depth Range 

0 9 t h  Code -- - - - - - -- ifeetL---- 
1 0.0-7.5 

A I isl~al chtimute of  pcrccnl fL)liage coccr for each speclch I+ as also recorded at the sarrlplir~g 
It>c;htiun.;. C'incr;lzc is deterrnincd as thc perpendicular prcljc:lion tu the gruund from the nut1 ine 
(1 t' t l~c  acrial parts u f  thc plant spe~il-, a r~d  i s  typicall> rcportcd as Ihc percent of  tolal area (2,s..  

substrate ur svitrcr s urf';~cz) c u ~  cred (Brolicr ct a) .  1 090). \ :o r  cmergznt and tlrjating-l~;il' 
vcyrtat~i>n. ~ h c  pcrctnl of water surI.r-icc crrvcrzd u'as ~lscd In [he v~sual estlmatc. arid fi lr 
sublnergent tegctarlon the perccnt of substrate covcred itas used. .Alter h e  collection of' licld 
rl;~t;i. lhc Ilaubznmirc C'lnss~licilt~c~n Sctic~nt: (Muttlt'r-I)~1111b~71:s arid Ifllenbtrg 1971) u f i s  used t r ~  

rank cad1 spccics ohscrl rd  accr~rdins ti7 e.;tirnaied fidi;lgc c~co1t.r ('l'ablt. 7 )  B?- providirig a range 
of perrent iidiagt. crlvcr tor each ratih. t l ~ c  Dauherirnire Classi lication 3chzmu helps to rninirni/.t: 
errors due to observcr b l a ~ .  \. is~lal estimation, etc. 

Table 7. Daubenmire Classification Scheme cover ranking system. 
/-----p-p-pp-pp---- -- 

Percent FoliageCover Rank --------------- 
0-5 -1 

1-hc ~ullcctcil tratlsccl daia Ivas ~ii;ed I L ~  ~51i 111i1tt' lieqi~enc!, of u c c t ~ r r c ~ ~ c e  and rciativc lizy ucllc! 
o l~uccurrer~cc  ft>r each species ubsened. I'hc frcquenc~- of uccurrencc is defined ns thc 11urnhcr 
uf' litnt.3 a glvzn spcc~zs ozcurrccl on t i l t  ti'rtal plrw u f  all irancect.; sa~nplcd l 'hc  r c I : ~ t i \ ~  
irecluenc>' uf'occurrcr~cc is  the frcclucriiy nf that species divided bq thc sum o f ~ h c  i'requencics O K  
all specks in thu conimunity (13roncr ct at. 1990). Sum cclvcragc is the total Daubcr~mirc s v v c ~  
tound tor e a ~ h  plant. 

Curly-leaf Pondweed Survey 

S u n e ~ s  of' cl~rl?,-lcaf ponil~-r.ccd n e r c  cvnlpIcted dur 111g Junc 1-3 and 17. 2 U U 1  ticld v i j ~ t s  1~1 
Alpillu I .ahe iri order 10 ~orrcspond LI I th Ihr: a11ticipait.d prah gros th  of rhc plant Visrlal 
~n?,prlrlticms li er r  cr~mplcted thrciughtlut thc lakc usi~tg a cc?t~ibir~atic-m of' skct;hcs and note< 
crcatud on hardcopy maps and posi tior] data rccorded n-lth a Trirnblz IkoEuplorer 3 (;I'S,'L)ata 
Collcctnr. 

Flor~stic Quality Assessment 

,A Florist C)uali~> .Assrss~~icnt (FQ A) w a s  appl ~ c d  to tfie aquatic vegetaliotl spcclcs I~s t s  ~cnera1t.d 
li)r h l p i ~ ~ c  I.akc using the nizthodology of hicliols (1099). IiQ/4 15 a rapid asscssrnent ~nc t r i c  
used to ;misr in evaluating the florist ir: and natural jiyliticancc of 3 gii t.11 area. I'hc ascer;srncnt 
systcm i ?  I I V L  ir~tcndcd to hc a stand al(>nl: tnc~l. bul is valuable as a cumplzrnentarj~ and 
curri~borrttive method of'eval i~ating thc natural tlori stic q i ~ a l l t ~  d ' a  lake ccusystum. 

j Y E S  Ecolo~ical Ser1,iccs 
d? 1 1 I l t r  1.11111 III I l p l h l . ~  . I CT S \ 3 , 1 1 ~  1.~11.- 1 1 1 ~  



-l-lic pri~iiary concept 111 FQA I \  spccirs con~ervalisrn. Each natikt: spccies fi>1111d in the lake was 
assigncll a ccsefficicnl of cc~r i~crvi j t i~ tn  ( C )  ranging from O to 10. The  cotIP?cicnl r ~ f  zcsnser~alisrn 
estin1alt.s thc prubahility that a plarlt i\ likcl, to occur 111 a landscape relativcl?- unaltcr,cd from 
M hat is bcl1tvt.d to be pre-scttlemenl c o ~ ~ d ~ t i u n .  A I' 01- O indicates I ~ l ~ l t :  f-jdel ~ t v  to a nntilra1 
uornrnur~ il). iilld a (' 01. 1 O is indica~i\r: o f  rcstrictii~n to high quality. nnli~ral areas. ~ h c  I:():l nifi 

applied by c a l c u l a ~ ~ n p  a mcarl cocfficictlt of' uonherc>dism for all spccies observcd in thc  lakc. 
I'hc nlcan C' n-as then t11ultipllt.J h! the sqilarc root of' the t o ~ i l  numbrr of' spccles to yield a 
I-lc>ristir: (>ualit>, Index (FQI) Exan~inatiun or thc jloristic qutlllty iniicr; ~ i r h i n  thc context oi' 
sralrkt ~ d e  and regional trends na.i  i~szd tn  provide an inc.r.r.eral t r ~ a l u a t i o n  of tilt: flori.;tlc quality of  
~ ~ I ~ I I I C  Lakc. 

Watershed Analysis 

'The kt-atcrshrld analysil;; hzgan w ~ t h  an accuratc delineation of' Alpinc 1-akc's drainage arca usi t~g 
I:.S.Ci. 5 .  topugr~lphic suwc! rnaps. Thc i i-atcr~hzd dzlincalibw was thcn trans tirred to ;I 

(-icograph~c Irlformat~on Sjmstcm ((;IS \ Thesc data. along I\. ith land usc data suppiicd b), 
U aushara L'ounty wet-e then corn b i n d  ru deterniinz thc prcltmi n a p  M-atcrjhzd land use 
c1ns~if icn~i~)ns .  1 hr: c\ alershcd dulineation and \atid usc clajsi Ilcat ions were iiclil berl ticd d i r r i ~ ~ p  
thc l'all c~ t' 2002 

Thr prelinlrnary daia \\ere thcn corrtcted with the fjcld verified data lvithiri thc Ci{S and 
~l:tlzrshcd arc2 and acreages for each land use h p c  were ca1c~1latt.d. These data. along iirth 
t~istoric and current ivatcr quality dara ltzrc inputted into the Uriscunsin 1 akc Modelir~g Suitt* 
( U il-MS) to detertnint. polentin1 phosphorus loads t i  thc lake. #;atersh<ds lcacling to Johtis. 
Tipputts. and Ir4 )galmi I .akcs u ere separated and a n a l y ~ e d  independent]?. I'hesc data were t t1i.n 
ujcd lo dctcnnine nutricnl u~~tflosv from thc each take usmg LZ'i LMS \+'atel and Nutrient Ch~tilvn. 
Module '1'11~ 11~1tric111 uutl lo~v ctas thcti addcd to the d~wns l ream lukc as a point-s~surct. durirlg 
thz pho.c;ph~~rus loadirlg prcdicti~ln lbr th;~t lakc. 

Education 

Edu~ational  compunc~its were acsompl~shed through a --Lich-off' Meeting" held in \la! 2002. 
project updates created fur inclusion in the 1)istrict's neit5lcttei. an articlc \hat appeared in thr: 
OshLosh Northuestcri~. and a "Project C'clrnpIcticln Mee t~ns"  at I\ hich the fin31 repori arld 
r c c r ~ r n ~ n e n d a t ~ o ~ ~ s  itcre prc.;ented to thc Districl All i l l '  thusc matcrlals arc included In t l ppcnd l~  
n. 
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iis map displays the dominant species based upon location and 
>mmunity type (Submergent, Emergent, and Floating-leaf). 
10 species depicted are not to be mistaken for the only species 
at was found in the delineated areas. The species listed should 
~ l y  be considered as the dominant species for the area. Areas 
at are not clearly dominated by a single species are classified 
i "Mixed" and the most dominant species are indicated. 
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Alpine 1,ake 

Date: 04-1 h-02 
Time: 13:00 

Weather: BOdegrees, clear, breczy, N westcrly 
Ent: BGN p r  BNIJE 

.Max Depth (ft): 
ALPIS Depth (ft): 
ALPLB Depth (R): 

Secchi Depth (ft): 

March 1 h. 2002 I 
0 5 10 I5  29 25 30 

Parameter 
Total P (rndl) 

nissolved P (rngi'l) 
, I , - J  8 

I 
2 

4 1  
I 

0 '  

' % 8 -  
I , 2 1 0 ,  

12 - 

I4  j 
I I h  

I 
+Temp * D.O. 

("C) (nlgll) I 

Notes: I 

AI.PLS 
0.019 

ALYLB ( 
0.0 18 

TKhT ( m y  I )  
NOltN03-N (rngil) 

NI-T:-N (mg!l) 

Tntal N (mg:"l) 
1,ab Cond. (pS!cm) 

Lab pH 
.41kaI (mg/l CaCO!, 

Total Susp Sol (rngll) 
Valcium (mg ' l )  

0.51 
0.322 
0.01 5 

0.83 
3 15 

8.48 
140 

31.6 

0.55 
0.268 

310 
8.60 
145 

31.51 



Aloine Lake 

Date: 06-1 7-02 
Time: 14:Sj 

Weather: partly cloudy 75 
Ent: BGN Vcrf: BNIJE 

M a s  Depth (ft): 16.5 
ALPIS Depth (ft): 3.0 
ALPLB Depth (ft): 13.0 

Secchi Depth ( i t ) :  6.3 

I Parameter I ALPLS I ALPLB 1 
Tola1 P (rng,!l) 0.018 0.072 

Dissolved P (rng/l) 
Chl (pdl )  
T K N  (m$l) 

NH3-K (mgA) 
Totid N (rngll) 

Lab C'ond. (pS!cm) 
Lab pH 

Alkal (rn~'1 C'aC'C.: 1 

1~'otal Susp Sol (171gi;ll 4 3 
Calcium (mgl) 

Notes: r 



Alpine 1,ake 

Date: 07-24-02 
'I'ime: 1425  

W'eathcr: 75, partly cloudy breezy 
Ent: BGN Verf: BNlJE 

Mar Depth (ft): 17.0 
ALYLS Depth (ft): 3.0 
ALPLB Depth (ft): 13.0 

Secchi Depth (ft): 4.0 

7.38 

,Total Susr) Sol ( m d l )  

Parameter 
Total P (ma'1) 

I Calcium (rndl) 1 27.1 1 I 

July 2-1, 2002 

U 5 I0 15 20 25 30 

A1,PLS 

Notcs: Mistakenly, no sample was coilcctcd for Diss P for the bo~tam samplc. 7 

AI,PI,R 
0.03 1 , 0.027 



Alpine Lake 

Date: 08-23-02 
Time: 13:4(j 

Weather: tnisting 65 
Ent: BGN Verf: THnN 

Max Depth (ft): 16.2 
ALPIS Depth (ft): 3.0 
ALPLB Depth (ft): 13.0 

Secchi Depth (ft): 6.9 

i I 
August 23,2002 I 

I 
I) 5 10 15 20 25 3 0  

- 1 1  A, 8 8 1  I l l -  1 

" fy- > I i@ 
I 

I I i 
ai I 

5 0 
I 

ALPLB 

A 

C1 

Parameter 
'Iural P (mg:l) 

Dissolved P jmr/l) 

Chl 4 (pgil) 
TrclV ( m d l )  

NOaLN03-K ( ~ n g  I )  
NH3-N (mgil) 

Total h1 (mg1l) 
Lab Cond. (pS/crtr) 

Lab pH 
A1kaI (mg/l C';~COJ) 

Total Susp Sol (mg/l) 1 
Calcium (rn5)l) 

AI-PLS 
0.019 

4 



Alpine Lake 

Date: 10-22-02 
Time: 1435 

Weather: Partly cloudy, 40°F. 
Ent: TSN Verf: THrrN 

Max Depth (ft): 16.0 
A1,PLS Depth (ft): 3.0 
ALPLB Depth (ft): 13.0 

Secchi Depth (ft): 10.6 

October 22,2002 I 

("C) (mgll) I 
I 

I 

Parameter 
'l'otal P (mg'l) 

Dissolved P (m3'l) 

Chi 2 ( E l ] )  
TKK ( n i d l )  

NOJ+NO;-N (~ng/l) 
Nll3-N (mgll) 

Total N (mg:l) 
Lab Cond. (pS/cm) 

Lab plT 
AlkaI (mgll CaC:O]) 

Total Susp Sol (rndl) 
Calcium (m3'1) 

Notes: 

AJ,PLS 
0.0 1 6 

8.00 

0 

ALPLB 
0.014 

0 



.Alpine Lake 

Date: 01 -1 4-03 
'iirne: 13:50 

Weather: 7F,Sunny,Breezy 
Ent: t sn  Verf: THmN 

Max Depth (ft): 17.9 

ALPLS Depth (ft): 3.U 
A1,PLB Depth (ft): I -? .O 

Secchi Depth (ft): 10.0 

Yotes: Ice thickness = 0.0 

Parameter 
Total P (mgil) 

Dissolved P (mg!l) 
Chl a (pg/I) 
TKN (rng'l) 

NCh+-NO:-Y \lmeJl) 

KH3-h' (mg!I) 
Total 7L' (rng!l) 

Lab Cond. (~1S:'cm) 
Lab pH 

Alkal (m~!l CaC071 

-1'otal Susp Sol (ri~g'l) 
C'alci urn (mg'l) 

.41,Pl.S 
0.01 3 

--. 

0.26 
0.465 

0.1 12 
0.73 

0 

ALYLB 
0.0 14 
0.00CI 

0.40 
0.483 
0.1 17 
0.88 


