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SUMMARY 
Buff'alu Like is a s h ~ l l o \ ~ .  eutrophic s>.stcm and as a result it supports a great deal oS aquatic 
plan1 grcl~i-th. Phosphorus load  nodc cling hnsetl upon land use indicates the nutrients that fuel thc 
plant productivity conlc from the lake'1; lLirgr walershed and elfen with dramatic changes in the 
watersl~cd, the nutrient levels would he sul'ticient to sustain the lake's eutrophic state. 
I.lnfortunately, the aquatic plant surveys documct~tcd that the lake contains a very high lrequsncy 
u f  exo~ics,  specifically Iiurasian water milfoil and curly-leaf pondweed, in fact over 70% of the 
sample plots colltained cxotic plant species. Comparing ,!the 2004 aquatic planr survey results 
with results from a survey completed in the early 1980's indicates that the prese~~cc  of the exotics 
has significantly reduced the llorislic quality of the lakc. I-hc decreased floristic quality 
represenls degradalinn in habitat value for fish and wildlifc and an o~,t.rall Jt.crt.dse in Ihe health 
o f  the lake. 

Problclns lvith lake itself \sere not the only concern of lhis project. 311~'rthc'r 1\35 10 ~IICTL';~SL'  the 
capacity of the district to manage the lake by improving communica t io~~  betmeen the ilis~rict dnd 
its members and by increasing the inembcrship's underst;lnding of rhrir lake. :21 111e beginning 
oC this project. thc district's only method of communication was lheir annual rnccting. A s  a 
rcsult of this project, the district has held a \ e r j  inforn~ati\~c lakc fair. crcated a nebsite. 
completed t ~ o  men~bership surveqCs. sent our multiplc mailings, and crcaxd :i seasonal dlslrict 
nev, sleller. 

An implementation plan has been created lo nor onlv guide rhe disrricr's ruanLigrnent of the lake, 
but also to assure that Ihe comn~unication structure thar has heen created during this project does 
not breakdonrn. The vision statcrncnt developed ro gi~idr thc tnstlagzmil.nt of the lakc is as 
fi)llou s: 

T11t. Bi!/j(tli) L ~ X - L ~  Prof O L ' / ~ O I ~  K R~7lruhiIitution I_ ) i .~ t~* i~ ' t  ~ 'nv i s ion~  I ~ U I .  ~hro~igll ( I  

rvi)ci17c3?-riijl'~ c l l i ~ t - I .  ~ l r c  ~ i r r z ! / . i ~  ol Huffulo Lukr i s  a Iukt ~+.i/h ihe i7urural nes~hefics 
~ 7 d  I \  i i ~ ( ? t +  qiiiili!~, t/7l/t t?rl~itr[uit7.$ e x ~ ~ ~ p f i o n ~ d  ,fish und u,iidlife hubiiut while 
pt+o~.idrtrg r /  ~.rr/.ii,(r oi t.i~i.r.eu/ionui opj~or~zani/ie~s. 

'I'hc plan was d e s i y ~ e d  to meet the f'ollo~ving goals through inlplenlcntablc management actions: 

Loa1 1 : Maintain M-atcr qualitc- (clear state) 

Cioill 2: Reduce in~,asive plants and increasc important native plants 

Goal 3: Et~hance recrt.ationa1 oppor~unities 

Gcul 4: I n i p 1 . 0 ~ ~  natural acsthetics 

Gcul 5 :  Encoucrlge cclupcraticln and comn~unication between agencies and municipalirics 

Llsl h:  E l e c ~ d  C'omrnissioners work to ~ncct  tlic goals and need of the Buf'lalo Lake 
P&R D1srric.t (addcd bq Ilistrict Hoard) 

Surntnup O n t e r r a  LLC 
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RESULTS & DISCUSSION 

Water Quality 
Judging the quality of lakc \later can bc difticult bccause lakcs display problclns in many 
dif'irent naqs .  Honeler.  fbcusing on specific aspects or parameters that arc important to lakc 
ecology. comparing lhose values to similar lakes N ithin the same region. and historical data from 
tlic stud? lakc providcs an excellent method to evaluate the quality of a lake's water. To 
conjplete this task. thrcc watcr qualit! paramctcrs arc focuscd upon lvithin this docurncnt: 

Phosphorus is a nutrient that controls the gronzh of plants in the ~ a s t  majorily of 
Wisconsin lakes. It is important to rcrncmbcr that in lakcs, thc tcrin "plants" includcs 
both crlglre and mucvophj'te,s. Monitoring and evaluating concentrations of phosphorus 
nithin the lake helps lo create a better understanding oC the growth rates o f  the plants 
within tho lakc. 

Chlorophyll-n is thc pigment in plants that is used during p h o ~ u s ~ n ~ h c s i ~ v .  Chloroph> 11-a 
concentrations are ciirectlq related to the abundance of frcc-floating algac in thc lakc. 
Chlorophq 11-u 1 alues increase during algal blooms. 

Secchi disk transparency is a measurement of water clarity. Of all Iimnological 
paramctcrs. it is the most used and the easiest for 11011-professionals lo undersland. 
Furthermore. measuring Sccchi disk transparency ovcr long pcriods of time is one of the 
best mcthods of monitoring thc hcalth of a lake. 'l'hc nlcasurcment is conductcd by 
Ion-ering a neighled. 20-cm diameter disk with alternating black and ~vhite quadrates (a 
Secchi disk) into the ualer and recording lhe depth just belbre it disappears fi-om sight. 

The parameters described aboke are interrelated. Phosphorus controls algal abundance. 11 hich is 
measured b) chloroph>ll-u Iebels. m'ater clarity. as measured by Secchi disk transparencq. is 
dil-cctly affcctcd by the particulates that are suspended in the itater. In the majority of natural. 
Li isconsin lakcs. thc primary particulate mattcr is algac: thcreforc. algal abundancc dircctlq- 
a f f  cts ~ a t e r  clarity. In addition. studies have shown that natcr clarity is uscd by most lakc 
users lo judge ivater qualit! - clear mater equals clean Mater. 

Each of these parameters is also directly related to the frr?phic sfate of the lake. As nutrients. 
primarily phosphorus. accumulate within a lake. ils productivily increases and the lake 
progresses tllrough thrcc trophic statcs: oligorrophic. mesoivophic. and finally eirtr-ophic. Every 
lake will naturally progress through these states: however. under natural conditions (LC. not 
influenced by the activities oS humans) this progress can take tens oS thousands of years. 
I.,~nfortunatcly, human i~iflucncc has accclcratcd this natural aging process in most Wisconsin 
lakes. Jlonitoring the trophic state of a lakc givcs stakcholdcrs a mcthod by which to gaugc thc 
health ol'their lake over time. Yet. classifying a lake into one of threc trophic states does not 
g i l t  clear indicalion o l  where a lake reall) exists in its trophic progressiun. To solve this 
problcm. the paranictcrs dcscribcd above can be used in an index that will specify a lake's 
trophic statc more clcariy and providc a mcans for which to track it  ovcr tinic. 

The conlplete results of' these three parameters and lhe other chemical data that \\ere collecled at 
HuffaIo 1,akc can bc found in Appcndix A.  The results and discussioll of the analysis and 
co~nparisons dcscribcd abox c can be found in thc paragraphs and figures that follow. 

O n t e r r a  LLC 
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Comparisons with Other Datasets 
LiIlie and Mason (1983) i s  an excellent source 
for comparing lakes within specific regions of 
W b m h  They divided the stab's lakes into 
five regions each having lakes of similar 
nature or apparent cb&stics. Marquette 
County lsker are included witbin the study's 
Central Region (Figure 1) and are among 44 
lakes randomly picked h m  the region that 
were analyzcd for water clarity (Secchi disk), 1 chlorophyll-a, and total phosphorus. These 
data dong with data- cokponding to 

Northeast 

statewide -impoundment means: histo>cal, 
current, and average data from Buffalo Lake 
are displayed in Figures 2-4. Please note that 
the data in these graphs represent 
concentrations and depths taken only during 
the growing season (April-Octo ber) or 
summer months (June-August) in the deepest 
location in the lake (Figure 1). Furthemore, 

1 
the phosphorus and chlomphyll-a data -tion within the 
represent only surface samples. Surface utitized by Lillie and Mason (1983). 

samples are used because they rep-t the 
depths at which algae grow and depths at which phosphorus levels are not m l y  influend by 
phosphorus being released h m  bottom sediments. 

Summer and growing s e w n  phosphorus levels in Buffalo Lake have fluctuated since the 1970's 
ranging from over 200 pg& to less than 100 pg/L (Figure 2). All of these concentrations would 
be considered quite high and as a result, they would be considered poor to even very paor using 
the Apparent Water Quality Index developed by Lillie and Mason (1983) using the same dataset 
of lake water quality as described above. Thcse values are especially high when compared to 
other impoundments in Wisconsin and the lakes of Lillie and Mason's Central Region. 

During 2004 and likely during most other years, Buffalo 
M e  was phosphorus limited as indicated by a nitrogen to 
phosphorus ratio of 16.3 : 1, As a result, the high phosphorus 
values that occurred during the growing season fueled high 
algal biomass as indicated by the high chlorophyll-a values 
(Figure 3). Much like the total phosphorus values, the 
chlorophyll-a values ate high compared to other 
impoundments in the state and the lakes of the region. They 
also fluctuate from year to year, but most o h  occur in the 
fair to poor range, especially concerning the growing season 
values. The majority of the lime, the growing season mean 
is higher than the summer mean within the same year due to 
spring algae blooms. In a mixed impoundment, like Buffalo 0 I&e, we would expect s e a s a d  phosphorus values of 

Results % Discussion 
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surface waters to be the highest during the summer. Figure 4 indicates that this is indeed the 
case during 2004. It also shows that chtarophyll-a, which we would expect to increase with total 
phosphorus levels, in actuality does just the opposite. Although many factors impact the 
chIorophyl1 and phosphorus relationship, a primary fnctor of algal limitation in Buffalo Lake 
during the summer is likely the lake's abundant macrsphyte population. The macrwphytes 
reduce algal abundance directly and indirectly. They directly affect the algae by competing for 
nutrients and reducing light availability through shading. They indirectly affect algae by 
providing cover to zoopIankton that graze upon algae and keep their growth in check. Without 
the plants, the zooplankton populations would diminish as they would be fed upon by small fish 
and fish fry. As a result, algal populations would increase. 

Buth lo Lake Average Total Phosphorus Levels 

Growing Season 

a Summer 

Very Poor 

Figure 2. Buffalo Lake total phosphorus concentrations. Growing season means include 
values recorded April - May and summer means include values recorded June - August. 
Apparent water quality index ratings and state and regional means after Lillie & Mason 
(1 983). 

Although chlorophyll-a values are lower as a result of the macrophytes in the lake, current and 
historic (Figure 3) values are still considered poor to fair. Buffalo Lake chlorophyll-a values are 
Iower than mean values for Wisconsin impoundments, but higher than mean values for the 
ecoregion. In the end, these higher algal abundances are responsible for the poor Secchi disk 
clarities that have been recorded in the lake over the past two decades (Figure 5 j. During many 
years, the Buffalo Lake clarity is comparabIe with other Wisconsin impoundments, but much 
less than other lakes and impoundments in the central region. - Results & hiscussion 
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Figurs, 3. Bufhlo lake ehlorophyll~ mnmntrations. Growing season means include 
values recorded April - May and summer means indude values recorded June - August. 

, Apparent water quatity index ratings and state and regional means after Lillie and Mason 
(I Q83). 

2004 Sa#ml Total Phmphonw Chlorophyll9 Value8 

Figure 4. 2004 seaaonal Buffalo Lake total phosphorus and chlorophyll-a 
concentmtions.. 
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Figure 5. Buffalo Lake Seechi disk clarity values. Growing season means include values 
recorded April - May and summer means include values recorded June - August Apparent 
water quality index ratings and state and regional means after Lillie & Mason (1983). 

Buffalo Lake Trophic State 
Figure 6 displays the Wisconsin Trophic State index (WTSI) (Lillie, et al. 1993) values 
calculated from average surface levels of chlorophyII-a, total phosphorus, and Secchi disk 
transparencies measured during the summer months h Buffalo Lake. The WTSI is based upon 
the widely used Carlson Trophic State Index (TSI) (Carhn 1977), but is specific to Wisconsin 
lakes. In essence, a trophic state index is a mathematical procedure that assigns an index number 
that wmspnds to a lake's trophic state based upon tbree common lake m e t e r s ;  chlorophyll- 
a, Secchi disk transparency, and total phosphorus. The WTSI is used extensively by the WDNR 
and is reported along with jake data collected by Self-Help Volunteers. 

The trophic state of lake is related to its level of primary production (plant production), In deep 
lakes that have only a portion of their bottom substrates available to macrophyte growth, known 
as a littoral zone, measuring algal production through chlorophyll-a levels is an excellent way to 
determine the lake's trophic state. Furthermore, in Iakes such as these, the relationship between 
phosphorus, chlorophylI-a, and clarity are significant and therefore allow any of the parameters 
to be used to accurately judge the lake's trophic state. However, in lakes where a large portion 
of their bottom is available to plant growth, ox in Buffdo Me's  case, all of the lake bottom, the 
use of these values often underestimates the lake's true trophic state. This is the case because the 
measurement of these parameters do not account for macrophyte production, their use of 
phosphorus, or their affect on water clarity. In the end, this meam that the values displayed in 
Figure 6 indicate a past and present trophic levels lower than actually occur within the lake. 
Unfortunately, there currently is no simple method for determining the trophic state of a lake that 

nterra LLC Results ls Discassion --- 
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encompasses its rnacrophq,te production. In the end. f i ,e must accept rhe fact that the trophic stare 
of Buffalo I,akc is actually highcr than the strongly cutrophic naturc that is displayed in Figure 6. 

Buffalo Lake -Wisconsin Trophic State index 

W S I  - Secch~ D ~ s k  Transparency 

W S I  - Phosphorus 

OWTSI - Chlorophyl-a 

Figure 6. Wisconsin Trophic State Index results for Buffalo Lake. Calculations based 
upon Lillie, et a[. (1993). 



Watershed Assessment 
Buffalo Lake's watershed (drainage basin) 
is approximately 26,000 acres (roughly 
40.6 mi2), yielding a watershed to lake area 
ratio of approximately 1 18:l. This is a 
very high ratio and lakes with higher ratios 
tend to have greater phosphorus 
concentrations relative to lakes witb lower 
ratios. This is because there is more land 
delivering (loading) sediments and 
nutrients to the lake through its tributary. 
The actuaI amount of polliknts (nutrients, ~ a w  C~OP 
sediment, toxins, etc.) depends greatly on rL Agdcukun 

m.3w 
how the land within the watershed is used. 
Vegetated areas, such as forests, grasslands, Figure 7. Buffalo Lake watershed land cover 
and meadows, allow the water ta Xdtrate m. WSCLAND data. 
into the ground and do not produce much 
surface muff .  On the other hand, 

Cumnt Loadlng Percentages 

agricultural areas, particularly row crops, 
along with residentiaVurban areas reduce 
infiltration and increase d a c e  runoff. 
The increased d a c e  runoff associated 
with these land covers leads to increased 

Hlgh pollutant loading; which, in tum, can lead 
D.ndty to nuisance algal blooms, increased 2.1 16 

sedimentation, andlor overabundant 
macrophyte popuIations. 

Land cover data from the Wisconsin 
Initiative for Statewide Cooperation on 
Landscape Analysis and Data Figurn 8, Buffalo Lake watershed 
(WISCLAm) for the Buffalo Lake phosphorus loading by land cover type. 
watershed are displayed on Map 2. Much WLMS data. 
of the watershed's acreage is cwrently in a 
vegetated state, either p ~ g r m s  or forested, while less than a quarter is in row crops (Figure 
7). Modeling of these land cover types along with their respective acreages using the Wisconsin 
Lake Modeling Suite ( WiLMS) indicates that approximately 87,000 Ibs of phosphorus enters 
Buffalo Lake from its watershed annually. Further modeling through WiLMS indicates that the 
predicted load would result in a growing season phosphorus concentration of approximately 98 
g@. The estimated concentration corresponds well to mean growing season phosphorus 
concentrations over the past 5 years (107 p&), indicating that the mcdei portrays the system 
relatively well. 

As described above, the WTSI analysis indicates that Buffalo Lake is eutrophic and has been that 
way for decades. The trophic state of some lakes can be altered by reducing phosphorus loads 
entering the lake from its watershed. The reductions are r d i z e d  by implementing best 
management practices (BMPs) within the lake's watershed. BMPs include many techniques, 
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such as: i.cgctatcd buftl-t-5 along ;:gricultural  drainage^ ays. terracing. crop rotation. manure 
cprcaditlg pl:inh, etc. Hon<\t .r .  it1 lakes nilh very large watersheds. like Huffalo I,ake. major 
changds in land C O L ~ I .  tn+ l e d  LO reduced loadings. but not necessarily to a reduction in the 
~tophir: naturr L ~ S  tllil. lake. C'I~at~gzs to thc \vatcrshed of Huffalo Lake can be demonstrated 
through modeling in M;i I .  hlS. 

I able 1 lists the iViLMS modeling results based upon the currcnt watershed and tk3.o scenarios. 
The first scenario represents t l ~ c  Ruffalo I.akc ~vatcrshed with the land cuhers responsible for the 
highest loading rates. rou crops and golf course. conlened to Sorest. The second scenario 
represents the entire ~katershed convened to forest. 

Table I. Buffalo Lake watershed phosphorus loading scenarios. Watershed load~ngs 
and growing season concentrations modeled with WiLMS. 

Percent I'hosphorus hlean Gruw ing Seasun 
Scenario Forest Cover Load (lbs) Phosphorus (pplL) 
Current 28 8 7 .1)1,0 100 

Partial Forest Conversion 5 1 ; 8.000 52 
Full Forest Conversion 100 2 1.500 .; 2 

U'ith the changcs in  the cvatershcd, there are oh\ ious drops in both ~ h t  phosphorus loads to thc 
lake and thc rcsulting phosphorus concentrations rhal occur n i th in  the I:~kc I lnfortunatcl~ . duc 
to thc size of the watershed, these loher phosphorus concenrrarions ,it4c tlot clnough to decrease 
the trophic slate of the lake sigrlificantly (Figure 9). It1 t':ict. et.211 uith itnplemen~ing a 
unrealistic watcrshcd restoration that involves con~crting the entire uatershzd to forestland5, the 
lakc uould still be considered high11 eutrophic and would likely e r  hibit thc high I c ~ c l s  of plant 
biomass that currently exist within the lake. 

Wrsconsin Trophic State Index 

WTSl - Sscch~ D ~ s n  Transparer.cy 

OWTSI  - Pnosphor~s 

0 WTSI - Chlorophyl-a 

0 

Current Partial Forested Full Forested 

Figure 9. Wisconsin Trophic State Index results for Buffalo Lake watershed using 
different land cover scenarios. Calculations based upon Lillie, et al (1993) using WiLMS 
data. 
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Aquatic Plants and the Lake Ecosystem 
Although some lake users consider aquatic macrophytes to be "weeds" and a nuisance to the 
recreationa1 use of the lake, they are actually an essential element in a healthy and 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 lake ecosystem. With 
increased understanding and awareness, most lake users will recognize 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 
(VulZisneria anericam) and wild rice (Zizania aquaiica and 2. palustris) both serve as exce1Ient 
food sources for ducks and geese. Emergent stands of vegetation provide necessary spawning 
habitat for f ~ b  such as northern pike (Esox lucius) and yellow perch (Perca flmescens) In 
addition, many of the insects that are eaten by young fish rely heavily on aquatic plants and the 
periphyfon attached to them as their primary food source. The plants also provide cover for 
feeder fish and zooplunkon, stabilizing the predator-prey relationships within the system. 

~urthennok, rooted aquatic plants prevent shoreline 

I erosion and the resuspension of sediments and nutrients by 
absorbing wave energy and locking sediments witbin their 
root masses. In areas were plants do not exist, waves can 
resuspend bottom sediments decreasing water clarity and 

I 
increasing plant nutrient levels that may lead to algae 
blooms. W e  plants also produce oxygen through 
photosynthesis and use nutrients that may ohenvise be 
used by phvtopZankton, which helps to minimize nuisance - 
dgal blooms. 

Under certain conditions, a few species 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 stmctm by providing too much cover 
for feeder fish resulting in reduced numbers of predator fish and a stunted pan-fish population. 
Ejsotic plant species, such as Eurasian water nailfoil a d  curly-leaf pondweed 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. At these levels they can also disrupt water 
quality by altering nutrient levels, dissolved oxygen content, and pH. 

When plant abundance negatively affects the lake ecosystem and limits the use of the resource, 
plant management and control may be necessary. The management goals should always include 
the control of invasive species and restoration of native communities through environmentally 
sensitive and economically feasible methods. No aquatic plant management plan should only 
contain methods to control plants, they should also contain methods on how to pmtect and 
possibly enhance the important plant communities within the lake. Unfortunately, the latter is 
often neglectd and the ecosystem suffers as a result. 
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Introducthn to Aquatic Plant Management and Protedon 
Many times an aquatic plant mmagement plan is aimed at only controlling nuisance plant growth 
that has limited the recreational use of the lake, usually navigation, fishing, and swimming. It is 
important to member the vital benefits that native aquatic plants provide to lakt 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 enbnce aquatic 
plants. Each alternative has benefits and Iimitations that are 
explained in its description. Please note that only Iegd and 
commonly used methods are included. For instance, the 
herbivorous grass carp (Cienopbyzgodon idella) is illegal in 
Wisconsin and rotovation, a process by which the lake bottom 
is tilld, is not an accepted practice. Unfortunately, there are 
no "silver bullets" that can completely cure dl aquatic plant 
problems, which makes planning a crucial step in ;my aquatic 
plant management activity, Many of the plant management 
and protection techniques commonly used in Wisconsin are 
described below. 
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The signing of the 2001-2003 State Budget by Gov. McCallum enacted many aquatic plant 
management regulations. The rules for the regulations have been set forth by the WDNR as NR 
107 and 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 h m  the Mi requirement if the area of plant 
kmoval is no more than 30 feet wide and any piers, boatlifts, swim rafts, and other recreational 
and water use devices are located within that length. Furthennore, installation of aquatic plants, 
even natives, requires approval h m  the WDNR. It is important to note that local permits and 
U.S. Army Corps of Engineers regulations may also apply. For more information on permit 
requirements, please contact the WDNR Regional Water Management Specialist or Aquatic 
PIant Management and Protection Specialist. 

Native Species Enhancement 

The development of Wisconsin's shorelands has increased 
dramtically over the last century and with this increase in 
development a decrease in water quality and wildlife habitat has 
occurred. Many people that move to or build in shoreland areas 
attempt to replicate the suburban landscapes they are accustomed 
to by converting natural shoreland areas to the "neat and clean" 
appearance of & c u d  lawns and flowerbeds. The conversion 
offthese areas immediately leads to destruction of habitat utilized 
by birds, mammals, reptiles, amphibians, and insects. The 

maintenance of the newly crated area helps to decrease water quality by considerably incrasing 
inputs of phosphorus and sediments into the lake. The negative impact of human development 
does not stop at the shoreline. Removal of naive plants and dead, fallen timbers from shallow, 

Results & Discussion - 



near-shore areas for boating and swimming acti~itics dcstroys habitat used by fish. mammals. 
birds, insccts. and amphibians, whilc lealing bottom and shoreline sediments \ ulnerable to nave  
action caused bj- boating and wind. Man) homeo~ne r s  signiiicantl> decrease the number of' 
trees and shrubs along the nates's edge in an effort to increase their vicw of the lakc. I Io\scver. 
this has been shown to Iocall> incrcasc watcr tcn~pcraturcs. and dccrcasc infiltration ratcs of 
potentially harmful nutrients and pollutants. Furthermore. the dumping of sand to create beach 
areas destroys spanning. col er and feeding areas ulilized bc aquatic \vildlifc. 

111 rccent gears. many lakefront property owners have realized increased aesthetics. ilsheries. 
propert! values. and uater qualily by restoring portions of their shorcland to miinic its unaltercd 
state. An arca of shorc rcstorod to its natural condition. both in the water and o n  shore. is 
commonly called a ~hor.clanu' hu#fpr zone. The shoreland b u f f r  zone creates or restores the 
ecological habitat and benefits lost by traditional suburban landscaping. Simply not rnolving 
nithin the b u s h  Lone does uonders to restore some the shoreland's natural function. 

t.nhancement acti\.ities also include additions of suhme~gent. rmerger7/, and ,flociring-lcuf plants 
uithin the lake itsell: These additions can provide greater species diversity and may compctc 
against exotic species. 

Cos f 
The cost of nativc. aquatic and shorcland plant rcstorations is highly variable and depend on the 
sizc of the restoration arca. pIanting densities. the species planted. and lhe t)pe oS planling (e.g. 
seeds. bare-roots. plugs. live-slakes) being conducted. Other factors may includc cxtcnsivc 
grading requircmcnts. rcmoval of shorcland stabilization (e.g.. rip-rap. seawall). and prolecti1.e 
measurcs used to guard the newly planted area from wildlif predation. nahe-action. and erosion. 
In general. a resloration project LV ith the characteristics described bol ow would h a ~ c  an cstimatcd 
materials and suppl i os cost of approxiniatcly 54.200. 

The single site used for thc cstimatc iildicatcd abovc has the following characteristics: 

.4n upland buffcr zonc measuring 35' x 1 00'. 

u .4n aquatic zone with shallow-water and deep-water areas of 10' x 100' each. 

o Site is assumed t o  need IittIe invasive species remo\al prior to restoration. 

o Sitc has a moderate slope. 

o 'l'rees and shrubs would be planted at a density of 335 plantstacre and 1210 
plants'acre. respectively. 

o Plant spacing for the aquatic Lone ikould be 3 feet. 

o Each site nould need 100' of biolog to protecl the bank toe and each sitc would 
need 100' o f ' m ~  ebreah and goose netting to protcct aquatic plantings. 

o Each site t+ ould need 100' of erosion control fabric to protcct plants and sediment 
ncar thc shoreline (thc remainder of the site would be mulched). 

o I'hcrc is no hard-armor (rip-rap or seawall) that would need to be removed. 

o I'hc property owner would maintain the site Sir weed control and watering. 
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Improves the aquatic ecosystem through species diversification and habitat dmmment. 
Assists native plant populations to compete with exotic species. 
Increases natural aesthetics sought by many Iakt users. 
Deems d i m m t  and nutrient loads entering the lake from developed properties. 
Reduces bottom sediment resuspension and shoreline erosion. 
Lower cast when compared to riprap and seawalls. 
-ration projects can be completed in phases to spread out costs. 
Mady educational and volunteer opportunities are available with each project. 

Property owners nsed to be educated on the benefits of native plant restoration b e f o ~  they are 
willing to participk. 
Stakeboldem m t  bc willing to wait 3 4  years for restoration areas to mature a d  m-in. 
Monitoring and maintenance are xequired to assure that newly planted areas will thrive. 
Harsh environmental conditions (e.g., drought, intense storms) may partially or completely 
destroy projml phtings bfore they become well established. 

Manual Removal 
.. . 

Manual removal methods include hand-pulling, m h g ,  and had- - 
cutting. Hand-pulling involves the manual removal of whole plants, 
including roots, from the area of concern and disposing them out of 
the waterbdy. Raking entails the removal of partial and whole plants 
from the lake by dragging a rake with a rope tied to it through plant 
beds. Specially designed rakcs are available h m  commercial sources 
or an asphdt rake can be used. Hand-cutting differs h m  the other' 
two manual methods because the entire plant is not removed, rather 
the plants are cut similar to mowing a lawn; however Wisconsin law 
states that all plant fragments must be removed. One manual cutting ---I 
technique involves throwing a specialized "\r' shaped cutter into the plant bed and retrieving it 
with a rope. The raking method entails the use of a two-sided straight blade on a telescoping 
pole that is swiped back and forth at the base of the undesired plants. 

In addition to the hand-cutting methods described above, powered cutters are now available for 
mounting on boats. Some are mounted in a similar fashion to electric trolling motors and offer a 
dfoot cutting width, while larger models require complicated mounting procedures, but offer an 
8-foot cutting width. 

When using the methods outlined above, it is very important to remove all plant fragments from 
the lake to prevent re-rooting and drifting onshore followed by decampsition. It is also 
important to preserve fish spawning habitat by timing the treatment activities after spawning. In 
Wisconsin, a general rule would be to not start these activities until after June 15". 

Commercially available hand-cutters and rakes range in cost from $85 to $150. Power-cutters 
range in cost from $1 200 to $1 1,000. 



Advan f ages 
Vcr: cost cffcctix c for clcaring arcas around docks. piers. and swimming areas. 
fielatively en\.ironrnentally safe if treatment is conducted after June 15'". 
: l l loc~s Ibr selectik e remo\ a1 of undesirable plant species. 
Pro\ ides immediate relief in localized area. 
P Ian t bi onlass is rcmovcd from n atcrbody. 

Disudvan f uges 
I .abor intensive. 
ImpraclicaI for larger areas or dense phnl beds. 
Subsequent treatments may be needed as plants recolonize and'or continue to grow. 
I.'prooting of plants stirs bottoin scdimcnts making it difficult to harvcst remaining plants 

(7  areas. \la\ disturb henthic. organisms and fish-spaunin, 
Rish of spreading invasibe species if Gagments are not remol ed. 

Bottom Screens 

Hottom screens are xer! much like landscaping libric used to block ueed growth in flonerbeds. 
The gas-permeable screen is placed over the plant bed and anchorcd to thc lakc bottom by 
staking or noights. Only gas-pcrmeablc scrcen can bc uscd or large pockets of gas mill form 
under thc mat as thc result of plant deco~nposition. This could lead to portions uf the screen 
becoming detached from the lake bottom. creating a na~igatiunal hazard. Normallq  he screens 
are rernohed and cleaned a1 Ihe end of the  groi\ing season and then placed back in thc lakc thc 
Solloning spring. If thcy arc not rcmovcd. scdimcnts may build up on them and allow for plant 
coloni7ation on top of the scrccn. 

c~sr 
Material costs range betlveen $.20 and $1.25 per square-Soot. InslaIlalion cost can 1 ary largely, 
but may roughl! cost $750 to h a ~ e  1.000 square feel of bottom screen installed. Maintenance 
costs can also 1 arq. but an estimate for a waterfront lot arc about S 120 cach ?car. 

Aciltnn f ages- 
Irnincdiatc and sustainable control. 
Long-term costs are \o~%- .  
Excellent ibr small areas and around obstructions. 
Matcrials arc rcusablc. 
Prclrcnts fragmentation and subsequent spread of plants tcr other areas. 

Di.~adc1unf ages 
InstdIIation ma) be difficult over dense plant beds and in deep mater. 
?Tot species specific. 
Disrupts benthic fauna. 
May bc navigational hazard in shallow natcr. 
Initial costs are high. 
Labor intensive due to thc scasonal removal and rcinstallation rcquircmcnts 
Ilocs not remoyc pIant biomass from lake. 
N o t  practical in large-scale situations. 
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Water Level Drawdown 

The prir~~at.) mmncr  of plant control through water level d r a u d o ~ n  is the exposure of sediments 
arid pl:int roars tcthsrs to desiccation and either heating or Sree~ing depending on the timing of 
rllc trc.itmdnt. i!'itlter draudouns are more common in temperate climates like that of 
C i  isconsin ;itld usurllly occur in reservoirs because of the ease of water removal through the 
outlet structure, t in impot4tant fact to renlembcr cvhcn considering the use of this technique is 
that only certain specics arc controlled and that some species may eLen be enhanced. 
l;urthcrmorc, the process will likely need to be repealed e\ er) t ~ o  or three years to keep tar-gct 
species in check. 

cost 
The cosl of this allernalive is highly karjahle. If 211 outlct srnlcturc exists. the cost of lowering 
the uater l e ~  el mould be minimal: however. i f  tllcrc is n~ot an ~outlct. the cost of pumping hater to 
the desirable levcl could bc very cxpcnsivc. 

A dvtln fnges 
Inexpensive if outlcr structure cxists. 
May control populations of-certain species, like Eurasian watzr-mil foil and coontail. 
.4llou7s some louse sediments to consolidate, 
JcIaq. enhance growth of desirable emergenr spcui cs. 
Other work, like dock and pier rcpair may he completed more eiisib iuld ;lt a low-er cost w.hile 
water lcvcls arc down. 

Disadvantages 
May bc cost prohibitive if pumping is required rcl lalter M a w  Ietels. 
f las the potential to upset lhe lake ecosqstem and hale signiticatit r~ffccts on tish and ilther 
aqualic 1% ildlife. 
Adjacent wetlands may be altcred duc ro lower uater levels. 
1)isrupts rccrcational, hydroelectric, irrigation and ~zater supply uses. 
May enhance the spread of certain undesirable species, like common reed (Phrugmire.r aust~a1i.s) 
and reed canary grass (Plrrrl~rr-i.5 ut-~mdiiinuceu). 
Pemirring process I-ryuires an environmental assessment that may take months to prepare. 
Llnseleuti\ t. 

Harvesting 
..liquatic plant harvesting is frequently used in Wisconsin and involves the cutting and removal of 
plants much like muiring and bagging a lawn. Harvesters arc produced in many sizes that can 
cu t  10 depths ranging from 3 to 6 fcct with cutting widths o f 4  to 10 feet. Plant harvesling speeds 
~ - 3 r ~ -  \\-it!l thc size of the hanester. density and types of plants, and the distance to thc off-loading 
arm.  Equipmen1 requirements do not end ~ t i ~ h  the harvester. In addition to the harvester: a 
shore-conve?-ur u u u l d  be required to transfer plant material from the harvester to a dump truck 
Ibr. Iratlsport to a landfill or compost sitc. Furthermore, if off-loading siles are limited andlor the 
lake i s  lar4gc. a transport barge may be needed to move the harvested plants from the harvester ro 
thc h o r c  it1 order to cut back on the time that ~ h s  harvester spends traveling to the shore 
a0 ni 'c j  ar. 

Onte r ra  LI,C 
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Some lake organizations contract to have nuisance plants harvested, while others choose to 
purchase their own equipment. If  the 1 
later route is chosen, i t  is especially 
important for the lake group to be 
very or- and realize that there 
is a great deal of work and expense 
involved with the pudwse, 
operation, maintenance, and storage I 
of an aquatic plant haw-. 
either case, p~muiwi is very " I 
important to 6 &vironmtmtal 
effects and m a x h k  benefits. 

Equipment costs vary with the size and features of the harvester, but in g d ,  standard 
harvesters range between $45,000 and $100,000. Larger harvesters or stainless steel models may 
cost as much as $200,000. Shore conveyors wst approximately $20,000 and trailers range h m  
$7,000 to $20,000. Storage, maintenance, insurance, and ojxroltor salaries vary greatly. 

Immediate results. 
Plant biomass and associated nutrients are removed from the lake. 
Select areas can be treated, leaving sensitive areas intact. 
Plants are not compIete1y removed and can still provide some habitat benefits. 
Opening of cruise lmos can increase predator pressure and reduce stunted fish ppuIations. 
Removal of plant biomass can improve the oxygen balance in the litoral zone. 
Harvested pImt materials produce excellent compost. 

Disadvantages 
Initial costs and maintenance are high if the lake organization intends to own a d  operate the 
equipment. 
Multiple treatments may be required during the growing s w a n  because lower portions of the 
plant and mot systems are left intact. 
Many small fish, amphibians and invertebxates may be harvested along with plants. 
There is little or no reduction in plant density with harvesting. 
Invasive and exotic species may spread because of plant fragmentation associated with harvester 
opemion. 
Larger harvesters are not easily maneuverable in shallow water or near docks and piers. 
Bottom sediments may be resuspended leading to increased turbidity and water column nutrient 
levels. 



Chemical Treatment 

There are man) herbicides available for controlling aquatic ~nacrophq~es and each compound is 
sold under many brand names. Aquatic hcrbicides fall illto two gcneral classifications: 

1 .  C'on/~lc.r herbicides act by causing extensive cellular dm~age, but usually do not affect the 
areas that Mere not in contact with the chemical. This allows them to work much fastcr, 
but does nor rcsult in a sustained cffcct bccausc thc root crowns, roots: or rhizomes are 
not killed. 

2. ,S~~~slernic herbicides spread throughout rhe entirc plant and oftcn result in complete 
mortality if applied at thc right time of the ycar. 

Both tqpes are commonly used throughout 1Lrisconsin uith varying degrees of success. I'he use 
of hn+bicidcs is potentially ha7ardous to both the applicator and the cn\.ironment, so all lake 
orgar~iz~itions should seek consultation andlor szrxices horn professional applicators with 
training and experience in acluatic herbicide use. 

Helom- arc brief descriptions of the aquzttic herbicides currently registered for use in Wisconsin. 

Fluridone (sonar" f vast!"') Broad spectrum. systnnic hcrbicidc that is effective on most 
submersed and emergent rnacrophq~cs. It is also effective o n  duckweed and at lolv 
concentrations has bccn shown to selectivel~~ remove Furasian nater-milfoil. Fluridone slowl> 
kills macrophytes ovcr a 30-90 day period and is only applicable in whole lake lrealmenls or in 
hays and hack\\-aters were dilution can be conlrolled. Required length of contact time makes this 
chemical inapplicable for use in flowages and impoundments. Irrigation restrictions apply. 

tilvphosate ( ~ o d c o  9 IRroad spectrum, s5;stemic herbicide used in conjunction 1z.i th a surfiic/un/ 
to control cnlcrgcnt and floating-leaved macrophytes. It acts in 7-10 days and is not used ibr 
submergznt species This chemical is commonly used lor controlling purple loosestrife (Lylhvum 
srrlimiu).  . Glyphosale is also marketed under rhe name Roundup32 this formulation is not 
permired for use near aquatic cnvironmcnts bccausc of its harmful effects o n  fish. amphibians, 
and other aquatic organisms. 

Diquat (~eward" .  ~ 'ccd t r inc- l lK)  Hroad spcctrum, contact herbicide that is effective un all 
aquatic plants and can bc sprayed directly on foliage (with surf'actanl) or injected in the nater. It 
is very fast acting. requiring only 12-36 hours of exposure time. Diquat readily binds wirh clay 
particles, so it is not appropriate for use in turbid waters. Consumption restrictions apply. 

Lndorhal ( I  ~ ~ d r o t h o l ' ~ ,  ~ ~ u a t h o l "  Hroad spectrum, contact herbicides used for spot treatments 
of sub~ncrsed plants. The mono-salt form of Endothal (FIydrotholk) is more toxic to iish and 
aquatic invertebrates, so the dipatassiurn salt ( ~ ~ u a t h o l ' ~ )  is most orten used. Fish consumption, 
drinking. and irrigation restric~ions apply. 

3.3-D (%vigatek. ~ ~ u a - ~ l e c n " .  ctc.) Sclcctivc, systemic herbicide that only works on broad- 
lcaf plants. 'I'hc selectivity of 7.4-D towards broad-leaved plants (dicots) a l l o ~ s  it lo be used for 
Eurasian water-milfoil ~ i t h o u t  affecting man] o l  our natike plants, which are monocots. 
Drinking and irrigalion restrictions appl) . 
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Advnn fuges 
I Icrbicidcs arc casily applied in restricted arras. like around docks and boatlifts. 
I l '  certain chenlicals are applied at tlic corrcct dosages and al the right lime of year. the! can 
selectil e1q control certain in1 asive species, such as t i ras ian watcr-milfoil. 
Somu horbicidcs can be used el'iectii el! in spot treatments. 

Disadvnntages 
Fast-acting herbicides ma! causc t'iillkills duc to rapid plant decomposition if not applied 
correctl~ 
\lan> pcoplc adamantl? ohiect to the use ol' herbicides in the aquatic cn~ironmcnt :  thcrcfore. all 
s t ahch~ ldc r s  should bc inclbdcd it1 the decision lo use them. 
Jl:jn! 11rrbicidc.s arc nonw1cctii.c 
\ l c + ~  11t.1b1cldt.s h a \  t. ti c a tnb i r~~~t ic~n  of use rcstrictions that musl be Solloned afier their 
appl i~3t i~~i1.  
Lla11~ hcrhicidcs Arc slou-acring and ma! require multiple treatments throughout thc growiilg 
seas or^. 

Cosf 

Herbicldt. iipplicarion charges \;lr> grearlq' bctwccn $400 to 61000 per acre dependin; otl ltlr 

churnic,~I ustsd. t i  hu applies it. permitting procedures. and thc sizc of  thc trcatlncnt arca. 

Biological Controls 

There are many insects. fish and pathogens within thc Un~tcd States that are used ah biological 
corltrols for aquatic macrophytes. For instance. the hcrbi\or~)us grass c3q7 has been used fo r  
?car? in many statcs to control aquatic plants with some success and some frlilurc5. l lo~vci .cr .  i t  
is illegal to posscss grass carp within IVisconsin because their- ~1st can create proble~i~? ivorsc 
than the planls thal they mere used lo control. Othcr statcs I i axc  nlsu uscd insects to battle 
i ~ ~ i * ~ ~ s i x - c  plants, such as tz a~erhyacinth cieevils (hZ.ochcrinc~ ,sp/?. 'I and h!-dri l la stcm wcc\,il 
(fic~gous . s p / ? . )  to control I\-atcrhyacinth (Lichhornili crtr.r.+-il>r..r) and hydrilla (H\,~it-illa 
~.r~.iic.illu/~r). respecti\-el?. Fortunately. it is assumed that Wisconsin's ~'lirnale is a bil harsh Lor 
tl~csc two invasive plants. so there is no need for either biocontrol inscct. I lawcvcr. Wifconsin. 
;ilrlt~g with many other statcs. is currently experiencing the exp;lnsion of' lakes infested with 
E u r a ~ i ~ i t ~  water-milfoil and as a rcsult has supported the experimentatiun 2nd use ol' the mil foil 
~irlei.il (Lz4klr;1..~'hiojISiS l e ~ ~ ~ n r c i )  within its lakes. 'I'hc milfoil wccvi l is a native weevil that has 
.;l~clivt~ promise in reducing Eurasian lvater-milhi1 stands in Wisconsin. U!ashington. Vcrrnont. 
and orhcr st;itcs. Kcscarch is currently being conducted to discover the best situations for the usc 
ol' the I I ; S L L ~  in battIing t:urasian watcr-milfoil. Uiisccrnsin is also using two species oK leaf- 
ealing b r r ~ l r s  (Galcrucellr~ cnlmarien.sis and (; pli.$i(lcr) to battlc purple loosestrife. These 
biocontrol insccts arc not covered here because purple loosestrife is predominantly a wctland 
species 

A ifvantages 
hl i lh i l  weevils occur na tu ra l l~  i11 \I isconsin. 
This is Iikelj an en t  ironmentall! safe altt.rnative t;)r cot~trollit~g t.i~rasian watcr-milfoil, 
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Di.sudvt~nf uges 

Slocking and monitoring costs arc high. 
This is an uqrovcn  and experimental trt.:itttwtlt. 
I hcrc is a chance that a large amdunt ot' m o t l q  could be spent n i t h  little or no change in 
k , ~ ~ r ; i s i : i ~ ~  ~ ~ i i ~ ~ r - ~ n i l ~ i ~ i l  ik1131iy. 

Cosl 
51oching u-ith adult uccvils costs about S 1.20/\\-eevil and they are usually stocked in lots of 1000 
or I w r c .  

Analysis of Current Aquatic Pianf Data 

:\clu~tic plants arc an important element in a e r y  heallhy lake. Changes in laht: cclosqstcms are 
ntictl tirst seen in the lake's plant cornmunitj. Whether these changcs arc pasitil e. like ~ a r i a b l z  
~31.21 Ierclb ur negative, like increased shorcland development or the introductio~l of 211 exotic 
hpecics. the plant community will rcspond. Plant communities respond in a \al+iet!. of s: 
there may hc a loss of one or more species. certain l i k  forms. such as emzrganrs or tlorlting-lcaf 
con~rnunitics may disappear horn certain areas of the lakc. or thcrc may be 3 sh i f  in plant 
dominance betmeen species. With periodic nionitoring and proper anal ls is ,  rhrsc changes are 
relalik ely easy lo detect and providc vcry useful information for managelnrnr drcisiotls. 

As describcd in marc detail in the melhods section. a comprehensi1.e aquatic plant sune).  iias 
completed o n  Buffilo L,aht. during .2ugust 23-37 and Septcmbcr 1 .  3004. ['he su r \ ry  p r d u c e s  a 
great deal of inlormarion ahout thc aqurl~ic ~gct3tin11 of' the lake (illppenciis BI. These diltrl are 
anal! zed and presenred in nuii1crous \\a! s: cach is discussed in more detail be lo^. 

Primer on Data Analysis 8r Data Interpretation 

Species List 

The species list is simply a l iqr  of  a l l  of the species that itere found within the lake. both exotic 
and native. 1 hc list a l s t~  contains the lire-l'orm u f  each plant found. its scientific name, and its 
coefficienr 01' cunstr\,ati3t11. The latter is discussed i n  more detail belou. Changes in this lisr 
oher time. ivt.hether4 i r  i s  diffcrcnzci in total species present. gains and loses of individual species, 
or changcs in lifc-filrtns rh:it :ir< present. can be an earl) indicator of changcs in the health of the 
Irlkc ucosystem. 

Frequency of Occurrence 

Frequencq of occurrence describes how often a certain species is found ~ i t h i n  a lake. 
Ob \ ious l~ ,  all of the plants c a ~ ~ n o t  be counted in a lake. so samples are collected from pl-c- 
deternlined arcas. In the case of Buffalo Lake, plant samples were collcctcd from plots laid out 
on a grid that covered the entire lake. Using the d3t3 collcctcd from these plots, an estimatt: ol' 
occurrence of each plant species can be dercrn~incd. In this section, relalile fi-equenc) 01' 
occurrence is used ro describe how often cnch spccizs occurred in the plots that conta1t1c.d 
begetation. 'I'hcsc valucs are presented in prrcenldgzs ;inif il' all of' the kaluss iverc addcd up, 
they would cqual 100%~ For example. il' ndter  lily had ,I  rel la rive fri-cqucnc~ c ~ f  0.1 and we 
dcscribcd that value as a percenlage, i t  would mean that untcr  lily n!adc u p  10% of the 
population. 
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In tlic cnd. this analysis indicares the species that donlinate the plant community nithin the lake. 
Shjlis in dominant plants 01-cr time may indicate dislurb~nces in the ecosystem. For instnncc, 
lvu \\;ltcl- I c k  clc PI cr several >ears may increase the occurrence of cmcrgcnt species while 
dccrci~r;ing I ht. r)ccLir1-t.nce of floating-leaf spccics. Introductions of- in\ a s j ~  t. exoric species ma) 
resu11 in miqor d ~ ~ f i s  as they crou-d out native plants nithin the slslem. 

Species Di\ crsie  
Spcciuc ciiirrsit! is probably the most rnisuscd valuc in ccolog!, brcduse 1 1  is usten cunSused with 
species richness. Specles richness is simply the number ol' specirs Ibund tvithin a system or 
co!~~m~~t l i t !  . :llthoush thcsc values are related. the) are i'ar fiom the siunc bccausc diversity also 
lakes irito account h ( ~ i  c i  cnly the species occur nithin thc s y s t c ~ ~ ~ .  A Idkc \\'it11 25 species may 
nc3t bc inore dix erse than a lake lvith 10 if the first Iakc is highly dornin:~ted h!. one or t i l o  species 
and tllc second Iake has a more elen distribution. 

.I Iake ivith high spccics divcrsit) i5 1-lluc11 11101 e stable than a lakc ni th  a lon diversity. This is 
analogous to diverse financial purtfillio in that a divcrsc lake plant cornmunit! can ui t l~st~md 
environmental fluctuations much like a dix crsc portfolio can handle economic fluctuations. !- nr 
example. a lake ~vith a divcrsc plant cornmunit> is much better suitcd to compete against ekotic 
infestation than a lake with a lower diiersit!.. 

Floristic Qual ie  Assessment 

Florislic Quality Asscssmcnt (I-Q.4) is u d  ro t ~ a l u a t e  the 
closcncss of a lake's aquatic pIant cornmunit? to t h ~ t  of an 
u ~ ~ j i s ~ u r b r d .  or prist~nc. lakc. ' I  he higher the floristic qualit?. 
~ h t .  closer 3 lake is to a11 undisturbed system. FQrZ is an 
e.wellt'iit tvv1 for comparing individual lakes and the samc 
lakc ovcr t inle. [n  this section. Ihe floristic quality of Huffaln 
I .ake nil1 he cumpared to lakes in t l ~ c  samc ccoregion and in 

Ecoregions are areas related by 
similar climate, physiography, 
hydrology, vegetation and wildlife 
potential. Comparing ecosystems 
in the same ecoregion is sounder 
than comparing systems within, 
manmade boundaries such as 
counties, towns, or states. 

Tl~c  floristic c l i~ ;~ l i t v  of' a lake is calculated using its spccies r ichn~ss and average spccics 
c.r)tlsen ~ t i s m .  .is mentioned abovc, specics richness is s i m p i ~  Lhe [lumber of spccics that occur 
in the lake. h r  this analysis, only native species are u~ilized. Xi.cragc species conser\,atism 
utilizes thu cocfficicnt of conservatism values for each of rhclsc specids in its calculation. A 
species coefficient oS conser\;l~irm L - ~ I U C  indicates that species likelihood of being found in an 
undisturbed (pristine) system. Ihc \,alucs range horn one to ten. Spccics that arc normally 
Sound in disturbed systcms have lo-er cut.1'ficien~s. while spccics frcqucntly found in p-isrine 
systems h a ~ c  highcr values. For e?i;lmp!e. cattail. an invasivc native species. has a i,alue of 1. 
n-liilc common hard and sulistem hull-ush havc values of 5. and Oakes pondweed. a scnsiril-c and 
rare species. has a valuc of 10. O n  their u u n .  Ihe species richilcss and avcrage conservaljsm 
\,alucs for a lakc are useful in assessing a lake's plant cornmunit>-: however. the b e s ~  assess~ncnt 
of the lake's plant cornmunit! health is cictcrmincd xvhen the two values are used to calculatc thc 
lake's iloristic quality. 

Cummunit? Itlapping 
A I\c.! c o n i l ~ o ~ ~ c ~ t  o f  the aquatic plant survey is thc crcarinn of a n  aquatic plan1 community map. 
I'hc m a p  represents a snapshot of the inlportant plant c o ~ - ~ ~ m u n i ~ i t . s  in \he 1 ~ k e  as thcy oxistcd in 
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during the survey and is vaIuable in the development of the management p h  and in 
comparisons with surveys completed in the fbhm. A mapped wmunity capl wastist of 
submergent, floating-leaf, or emergent plants, or a combination of these life-forms. Examples of 
submergent plants include wild celery and pondweeds; while emergents k1ude cattails, 
bulrushes, and arrowheads, and floating-leaf species include white and yellow pond lilies. 
Emergeats and floating-led cornunities lend themse1w well to mapping -use there am 
distinct boundaries between communities. Submergeat species are o h  mixed throughout large 
meas of the lake and are seldom visible from the surface; therefore, mapping of submergent 
communities is more difficult and o h  impossible. For B W o  Lake in particular, the entire 
lake bottom is available to and used by nracraphym. The only areas that did not haw plant 
growth were the areas that have seen decades of harvesting, espially the area over the main 
channel (Photos 1 and 2). As a result, the ability to map communities on Buffalo Lakt is very 
limited. 

Photo 1. B m l o  take during vegetation Photo 2. Buffalo Lake during vegetation 
suwey facing north towards railroad suwey facing north from center 
trestle Photo taken September 1, 2004. navigation lane just west of the dam 

Photo taken September 1,2004. 

Exotic Plants 
Because of their tendency to upset the natural balance of an aquatic ecosystem, exotic species are 
paid particular attention to during the aquatic plant surveys. Two exotics, curly -leaf pondweed 
and Eurasian water milfail are the primary targets of this extra attention. 

Eurasian water-milfoil is an invasive species, native to Europe, h i a  and North Africa, that has 
spread to most Wisconsin counties (Figure 10). Eurasian water-milfoil is unique in that its 
primary mode of propagation is not by seed. It actually spreads by shoot hgmentation, which 
has supported its tramport between Iakes via boats and other equipment. Xn addition to its 
propagation method, Eurasian water-milfoil has two other competitive advantages over native 
aquatic plants, 1) it starts growing very early in the spring when water temperam are too cold 
for most native plants to grow, and 2) once its stems reach the water surface, it does not stop 
growing like most native plants, instead it continues to grow along the surface creating a canopy 
W blocks 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 impeding recreationaI activities such as swimming, Wing, and boating. 

Results & Discussion !2w&9& 
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Curly-leaf pondweed is a Fmqmm exotic fmt 
discovered in Wisconsin in the early 1900's that 
has an unconventional lifecycle giving it a 

competitive advantage over our native plants. 
Curly -leaf pondweed begins growing almost 
immediately after ice-out and by mid-June is at 
peak biomass. While it is growing, each plant 
produces many Gens (asexual reproductive 
shoots) along its stem. By mid-July mast of the 
plants have senesced, or died-back, leaving the 
turions in the sediment. The turions lie dormant 
untiI fa11 when they germinate to produce winter 
foliage, which thrives under the winter snow and 
ice. It remaim in this ate until spring foliage is 
produced in early May, giving the plant a 
signXcant jump on native vegetation, Like 
Eurasian water-mil foil, curl y-leaf p d w e e d  can 
become so abundant that it hampers recreational 
activities within the lake. Furthermore, its mid- 
summer die back can cause algal blooms sputred 
from the nutrients released during the plant's 
decomposition. 

Fig urn 
milfoil 
WDNR 

10. Spread of Eurasian watar 
throughout  consi in counties. 
Data 2004 mapped by Onterra. 

Buffalo h k e  Aquatic Vegetation 

During the survey completed in August and September 2004 (Map 3), 19 aquatic plant species 
were identified in Buffalo Lake (Table 2). Two of the species were exotic, Eurasian water 
milfoil and curly-leaf pondweed. The Me was highly dominated by coontail, Eurasian water 
milfoil, small duckweed, and common watermeal (Figwe 11). White water lily was also 
abundant over much of the lake, especially near and upstream of the causeway, Many other 
species were found on an hkquent W s .  % uneven distribution of occurrence displayed in 
Figure 1 1 results in a moderate diversity of 0.84 for Buffalo M e .  

Four aquatic pIant studies have been completed on Buffdo M e  since the early 1980's. 
Although each of these studies were completed by different weyon and a variety of techniques 
were u d  to collect the data, the use of Nichols' (1 999) Floristic Quality b s m e n t  (FQA) is 
still applicable to compare the results between the studies (Figure 12). The full species lists from 
all fow studies with explanations of how the results were interpreted and used are contained 
Appendix C .  

The FQA of the four plat  inventories indicate two trends: 
1. With one survey being an exception, the native species richness within Buffalo Lake has 

not changed significantly over the past two decades; however the species makeup has 
(see Appendix C). 

2. The expansion of non-native species has likely degraded the floristic quality of the lake. 

Of the two points above, the most significant is the latter because it depicts a change in the 
Buffalo Lake plant community. Considering Eurasian warn milfoil was not found during the 
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1982 survey and it was the second most frequent occurrence during Ihe 2004 s u r x y ,  it is likely 
that the expansion of that plant's presence is responsible for the dramatic dccreascs SCCII in 
average species conservatisnl and tloristic quality within Huffalo Lake. Curly-leaf pondweed. 
which was found in all four surveys, has likel>- played a role in the degradalion oi' the native 
cornmunit>- also. Furthermore. the extent of degradation could worsen because the two plants 
with the highest average conservatism ~a lues .  long-leaf pondweed and wild rice (Map 3). were 
each only found in one loca~ion. If thcsc two plants were to disappear from the lake, the average 
couscrvatism would drop to 4.7 and the floristic quality to 20.5. These are subslantial changes 
that could realistically occur and truly indicate the profound arfect that Ihe Eurasian water milfoil 
and curl!-leafp pondweed have had on Bulfalo Lake's aquatic plant community. 

Okerall the aquatic plant community of Huffalo I.akc is likcly not what it once wasl or M-hat it 
could bc. Considering that nearly 71 % of the plots that were sampled contained exolics, it is not 
difficult to understand why. A fertile system like BufSalo Lake will always support an 
abundance ofp lan~s ;  il is unf'onunats lhat most of the plants that it is currently supporting happcn 
10 be non-na1ib.e and invasive plants that provide lcss habitat-value than natives. 

Table 2. Aquatic plants occurring in Buffalo Lake during 2004 survey. Naming 
following Wisconsin State Herbarium. Coeffic~ent of Conservatism (Nichols 1 999). 

Scientific Common Coefficient of 
Name Name Conservatism (C) 

- 1 ris versicolor' Northern blue flag 5 
I= w Tyhpa Iatifolia * Broad-leaved cattail 1 
P Z~zania palustris* Northern Wild rice 8 
E Sagittana la bfolia " Common arrowhead 

L L  
3 

Schonoeplectus tabernaemontani!. Softstem bulrush 4 

- Lernna minor Small duckweed 5 m 
al - Wolffia columb~ana Common watermeal 5 
07 Nymphaea odorata White water lily c 6 - 
m Nuphar variegata Spatterdock 6 
0 - 
LL 

Nelumbo lutea American lotus 8 
Polygonurn amphihiurn* Water smartweed 5 

Ceratophyllum demersum Coontail 3 
Vallisnena amencana Wild celery 6 

- Elodea canadensis Common waterweed 3 
C a, Potamogeton zosteriformis Flat-stem pondweed 6 
F Spirodela polyrhiza Great duckweed 5 
f Potamogeton nodosus Long-leaf pondweed 
n 

7 
3 
CC 

Stuckenia pectinata 2 +  Sago pondweed 3 
Heteranthera dubia 3' Water stargrass 6 

Myriop hyllurn spicatum Eurasian water milfoil lnvas~ve 
Potamogeton crispus Curly-leaf pondweed Invas~ve 

* = Incidental Spec~es (found outs~de of plots) 

'~orrnally known as Scirpus valrdus. 

2~ormally known as Potamogeton pectinatus. 
' ~ o r r n a l l ~  known as Zosterella dubla. 
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Figure I I. Buffalo Lake aquatic plant occurrence analysis of 2004 su wey data. Exotic 
species indicated with red. 
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Figure 12. Floristic Quality Assessment using data from four aquatic plant suweys 
completed on Buffalo Lake. Analysis following Nichols I9g9. 



STAKEHOLDER PARTICIPATION 
St;lkchold<r participatiun M-as utilized in three Sorrns throughout the course of this prcjcct; tirst 
tl~rough 111~ <f l t - t s  of'  he district's steering committee, second through educational presentations 
:itlcl ~rt icles.  2nd third through stakeholder survcys. Each of these is discussed in more detail 
below, LJnless othcrwisc statccl. aI I materials referenced belon- are contained in Appendix D. 

'The district board created an ad hoc steering committee to work with Mr.  'l'im Ilo~.man of 
Onterra, lhe firm hired to complete the ezi~lngicrll studies and assist in the development of t11is 
plan. The ilrst mecting of the stccring committcu n a s  held o n  June  5 .  ZOO4 and included 2 brief 
introduction to the pro,jzct and the process that ~ i o u l d  be used to creale Ihe rna~;lgemrnt plan. 
Hetwecn .June 2004 and December 2005. the comnlitlee  net ;1 total of 17 times. nith 6 of thosc 
mzztings being uith Mr. Hoqman. and the remaining 6 being nol-h incctings hcrc thc group 
co1npleit.d a specific task. During these meetings. rhc group dcsigncd rhc 5ur\ s!s described 
belou. planned a successful lake fair. fnrmcd thc gnals that \\ere accepted b! the districl 
mcmbcrship in .4ugust 2005, and created r he managemel-lt actions that make up the 
Implementation Plan. The group also acted as a sounding board or focus group for thc district as 
a &hole. Oherall. it was the work of the steering co~nmittcc thar ~nrlde this project a success. 

Stakeholder education is an irnporiant par1 u f  rverc en\ ironmenral planning cxcrcisc. If 
stakeholders do not understand the i alue of rhe t.cosysri.m rhc) arc r~ntl~igi ng. they M i l l  nut strii e 
to protect or enhance it. Steering committcc diqcussion~ led to the cotlclu~ion that there mas a 
great dcal of nlisinformation pertaining to the lake's conditidn, irs histor., ;uld its management: 
meaning that stakeholder education was e\en more importmt f ~ u  projc~t  ~LICCCSS.  I Iowci  cr, 
besire any educational initiative could begin. the cnr~~ti~irrcc urtdcrstood that the district's 
communication structure needed to bc cnhanccd bccr~usl: at th:it titnr it rt.1i.d c j t ~  occasional 
mailing and its animal ~nccting to gct thc uord oi~r. Thr comtui~nic~ition pt.ohltm icas later 
vcrificd during the first survey uhen  only  2SO.i o t' lllr districl members iniiii.rlted that the! ivere 
adequately informed about district evenrs ;uld netis (~lppendix E). 

From the iirst meeting the steel-ing committee knew :.hat t l~cy wanted to create two permanent 
f'onns of communication: a district u~cbsite and a seasonal newsletter. However.  he committee 
3150 ~ I I C ~ X  that t ht '  district n~emhers desired news concerning the new management pro-ject that 
1\35 ~ta r t i~ lg  and rumors [hat a \taler level drawdown was to occur that fall: therefore. the 
51et.ring cummir~ee. t i  i r l l  Mr. Hoyman's assistance. created a one-page inforn~ation flyer that was 
sell1 to each district propcrty and publisl~cd in the local paper. 

I he nebsite (M n N.  bu~f'alvlakedistri~t~org) was accessible bj. May 3005 and has stcadily grown 
in cunre~~t  since its inception. At rhis time. it contains a number of useful links and contacts, 
meeting announccmcnr and minutes, and a posting of presentations and ne~slzt ters .  The iirst 
nc~s lc t te r  \ \as published during the [all oK 2003 uilh others following during thc spring, 
summer. dnd I i l l  ui '2005. Each of the ne~s le t te rs  contained an educational article concerning 
rhr lakt. lindlvr the progress of the prqjecr. The first edition contained an article summarizing a 
pt'esentaticm reporting thc preliminary findings of the aquatic plant surveys at the Iake. nhich 
\i.:~s gii.cn ro rhc stccring committee by Mr. Hoqman. The second announced the lake fair thar 
~ 3 s  platltlzd tbr the fi)llowing spring and an updated schedule for the completioll of tlie 
rllatl:igctllenr plan. The third conlained a summary of Ihe kery successful lake fair (dctails 
h t . 1 ~ ) ~ ) .  The 1bur.h clditiun contained numerous articles about thc Iake, a presentation of the 
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goals that lycrc sct for the management plan. an article describing the aqua~ic plan1 herbicide. 
Fluridone. and 11 hy it is not practical for use in Buffalo Lakc. and an article discussing clcar and 
turbid stale djnamics of' shallow lakes. Much like the website. the newsletter has increased in 
content as each issue lvas published. 

I hc most ambitious educational cx cnt in the project n a s  by far thc Huffalo I .akc Fair. hcld on 
11aq 14. 2005 at Ihe Montello High School. Oher 200 district members and non-members 
tisited the nine informational booths set up by the district. the WDNR. and Mxyuette Count!. 
Mr. I loyman prcscntcd thc study results and his rccomrncndations for thc nlanagcmcnt of the 
lake using t n o  methods. I hc  first nas  a 30" ?E 72" poster diagramming the causcs and cffccts of 
the Buflillo Lahe ecosystem: the second was  a detailed presentation he made as the fair's keynote 
address. Mr. Hoymrin ansmered man! cluestions while attending his booth and hlloc\ing his 
presentation. 

The fair \\as considered a resounding success based upon comments recei\,ed during the fair. b j  
its incrediblo attendance. and by the positive conlmcnts related through the suneys  that tzere 
returned by district membcrs follo\~ing thc cxcnt. As with a11 of thc educational initiatives. thc 
M ork o f  the steering committee was respvnsible for the [air's success. 

'1-wo surx7eys wcre disbursed and thcir rcsults compilcd (Appendix E) as a part of this projcct. 
The lirst surve? was sent out to district members during the summer of-2004. It contained three 
categories of questions: 1 )  those pertaining to biographical and lake use information. 2) those 
dcsigncd to gather data concerning the mcmbcr's pcrccption of thc quality of thc lakc and how i t  
should be managed. and 3) questions about the type and condition of the property's septic 
s>-stem. The form also pro~ided  an area f'or comments. The first category shed light on the make 
up Ihe district membership and helped determine the experience they had 011 the Iake and how 
tllc district \I-ould bc ablc to maximizc thc cffcctivcncss of thcir communications. 'I'hc sccond 
sct. along with the comments provided insight as to how much the district members understood 
about the ecology of their lake. and hocv they beliewd i t  could be managed. This understanding 
became the basis of much the educational initiative. The third category was beyond the scope of 
this projcct. but ma!- bc uscful in further studics. 

The interpretation of survey results is al\za)s difilcult and often confi~sing. In general, the 
comments and the infornlation provided by the second catcgory of qucstions indicatcs that many 
of the pcoplc that on-n property around the lake are dissatisfied with its condition o r  believc it  to 
be on1~- Lir. The>- also indicate that many of the residents believe that the Iake can be better. 
Some believe that there is a "silver bullet" that m i l l  make the lake free of '-weeds" and algae and 
crcatc a lakc better for swimming, boating. and fishing. This inythical "silvcr bullct" u~ould 
come in thc form of a chemical herbicide, dredging. and::'or increased harvesting. Throughout thc 
course of the prc?jeck attempts were made tu dispeI these m ~ t h s  and to increase the realistic 
understanding of thc Iakc and l ~ l ~ a t  it can hc. 

The second sur\.eJ was sent out to district members fuIIoning the lake l i ir  and included 
questions aimed at: assessing the effectiveness of the new educational and communication 
cfforts. collccting biograpllical information, and deternlining the cffcctivcncss of the lakc fair. In 
general. the results indicate that the efforts of the steering committee have not gone to uaste as 
the membership is nom adequatel! infbrmed about district happenings and most people ke l  thal 
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the) have a bcttcr undcrstandir~g of the lake. l;nforrunatcly, the results indicated lhat some 
peoplc still believe that there is 3 -+silver bullct" that will make everything better ar thc lnkc. 



CONCLUSIONS I 
t3uffalo I.ake is a shallow system \\-it11 a vcry largc watershecl. 5 )  stet115 such as this arc always 
eutrophic and exhibit their high r a m  ~nf productil it:, in one of t ~ : o  wij's: by having dcnse stands 
c ~ f '  -\.ascular plants (xnacrophq.tcs) or b: ha\ in: ~lalers murky with algac. As described in the 
natershed section. cvcn an unrealistic impru\ ement to t l ~ c  watcrshed. like entirt.l!- reloresting it. 
would not bc cnough to bring Buil'alu Lakc out of its eutrophic state. This does not mean that 
work tcl improve the watershed ~ ~ n u l d  not be good fbr the lake. Reductions in nutrient loadings 
from the watershed may help t o  rcd~~ce  the suitability of the lakc for non-native species such as 
Eurasjr~n il atel- milfoil and curl>-ltai' p~jt~~liveed: howevcr, those improvemenls \vould nut lead to 
suhstantirll dccrcases in plant productivity. In other words. the lake would srill support an 
irlcrcdiblc :mount of' pIant biomass. In fact. the area has a l w a ~ s  supportcd a great deal of' plant 
b i o n ~ x s .  Bef'ure the white man fully settled the areil and began plowing for ;igricul~ure. Sulliet 
and hllirqut'ttt' csplorcd the Fox River and as the!- apprvacl~crl the Portage area. hlarcluettc 
cnrcr.cd ill his journal "We knew. too. that thc point of the c ~ ~ ~ ~ l p ; l s b  we \Z ere to hold to rcach it 
[ t h ~  Ci'iscdt~sit~ Ri\er] was the west-southwest. but the \\-a!- i s  so cut up by marshes and little 
lakes. that i t  is cnsJ- to go astray. especially as the nvcr lcading tc~ i t  is so covered with wild oats. 
that ?nu can hard l~  discover the channel." (Ciard et al. 1973 ) The *ild oats ILlarqucttc describes 
are what we non- call wild ricc and the abundance hi: t4efers to is an indication of how Senile the 
area n:as n-ell bcforc the d;-l111 xvar: added to Buffdlo I ,ikc 

As described in the arlicle titled " I urhid or Clear State.. .Which is it1!" within thc Ruflf'aIo Lake 
Fall Uewsletler (Y\~o\~cn~bcr ? 0 0 5 )  (Appendix D). the ~nacrophq-tcs i n  Buffalo Lake not on]!, 
provide valuablc fich and ii ildlik habitat. the!: arc tlic key to keeping the lake in its currctlt 
"clcar statc". If the rnacroph) tes uerc to disappcar, the lake would enter 3 "turbid rrtatc" and be 
dominated by algae. The turbidity 1%-ould also be increased because thc macrnphytes ir-ould not 
he 111el-t. 1c1 hold the lake's loosc scdirnents in place and inakc tlxm susceprible to resuspensioll 
11-cjm boat or wind-driven waves. Shoreline erosion would also increasil. leading to greater 
~iutl-icnt lclads and turbidity. Once a lakc cntcrs a turbid state. il is L er.) dittY'tic.ult to bring it back 
to thc clcar state. 

[ t  is clear the rnacrophq-tes are very important t o  tlic hcalth of Buffidlo Lake and that ovcr or mis- 
tnLlnagernent of them could lead to disastrnus results. The problem with Huffalo Lake is not that 
it has a lot of plants - it is always going to be Ir t i le  and as a rcsult. have many plants. whcthcr 
the) are i n  thc form of algae or macruph!:es. Tlw problcm with the Iake is that it has too man) 
plants of thc wrong type. The aquatic plant wn-ey completed during the summer of'20OJ 
involved the ~il111pli11g olrcr 165 plots distributed through out thc Iakc (Map 3). Nearly 71 '5, of 
those plots contaii~cd I-:urnsian water milSoil. curly-[caf pondweed. ur both. Furthcrmorc. 
cornparisoils hcr\vccn the 2004 data and data collected when Eurasian water milfoil was hclicved 
iiot to nccur i n  the lake indicates that it has had a significant impact on thc lakc's floristic quali~! . 
I11 other uu rds ,  the sprcad cjf E:urasian water milloil throughout tIlc lake h;js dsy-aded the aquatic 
plan1 comrnutiiry atld as a result. has also degraded thc hcalth oft he lahe and its ecosystem. 

1-hc ob\,ious soluliorl to the plant problem is: get rid of the exotic plants. In fact. many of thc 
c t~m~nenls  received as a part of the surve) conducted at thc bcgi t~ning uf' the project includcd 
thoughts such as thcsc. Ilnforrunatelq. that is much casicr s:~ici than done. First off, eradicating 
Eurasian mater miIfbil and or curly-le3fpondwccd from riri) lahe. i i i th thc cxccption of a pioneer 
infestation. is be! ond our crwrent tuch~iolng!. Cmtrol and reduction. llnucver. are possibilities. 
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According to the tcvo sunzys along uith conlmrnrs :lnci questions relatcd to l'im I Io>man and 
tllc stccring committee during the project. il is clear tl~ar fout. tczhniques come to the fbrzfi-on1 of 
tht .  minds o f  man) disiricl members: harvcsri t~g.  I~crbiaidcs (chemicals), dredging. and uater 
Ir\ < I  dratidoiin. Each of these is discussed i n  a get~cr~tl t'~5hion ,it the beginning of the aquatic 
pl;lnr secrion. helo\\ is n mol-c spccityc discussion as 2;icIl prnains LO Buffalo Lake. 

1 lan.usting has been used on Bui'lilo Lake to alleviate nuisance aquafic plant problems lor 
dccddrs. In 1003. the district spent S81.900 clcaring 300 acres to open pans of the lake for 
n;!\ ig~tiilti (Map 1). I hc truth of the matter is the harvesting operations do 3 dcccnt job of 
c.ltL~ritig ,I path for nai,igation. but do cirtually nolhing to stop t l ~ c  grou-th or sprekici of either 
cuoriz sp~c i<s .  In t'act. [he harvesting has probably done much to spread both species around the 
I ~ k e  :~tld 11 i l l  like]) cuntinue ro do so. Considcring both exotics are so uidespread. an inc~.ease in 
[twit. :lbut~dat~cc nould l i kcly go unnoticed for many years, ma) be even a decade or mol-c: in thc 
end t11c ~ I I C ~ C ~ I S C  In exotics would mean a further decrease in rlatives and a further degradation in 
floristic qualit) .  Hariesling has its place in Buffalo I.akc, and likely a l ~ \ d > s  \\i l l .  bul i t  n i l 1  do 
nothing except pro) ide short-term relicf from nuisa~lcc plant le\.els. 

Herbicides 
Chemical herbicides arc dcscrihed in more de~ai l  within the aquatic plant section. 111 general. 
herbicidcs are brokun intc tni, categories: systemic and contact. I ' o t ~ t ~ c t  herbiciddl; o t l l~  
affected the part of the planr they co11IilcI and do not kill the root: ~heret ;~re .  the p l ~ t ~ l s  9t.r able LC, 
regrow. Systemic herbicides affect tlic cntiru pla~lt. including the rool. I i  the entire plrlnr i.i 

a f fc led and dies, it obviously \ \ - i l l  not rcgnw. The s j  s~emic  herbicide. 2,4-I3 (Y avigatc-t, L~rtd 
iZquacleen3C) is cffectivc against Eurasian waler rnilfuil, while the contact herbicide, endothal 
(Aquathol;@ and I Iydrothol 'RJ) is ef'fkctj\,t against curly-leaf pondwccd and inconsistently against 
t:urasian water mill'oil. .A second systemic I~erbicidc. tluridone (Sonars) has also been shown to 
he efficiive against Eurasian iva:cr mil foil and some studies have been shown it to have an cffect 
on curly-leaf pondwccd. Ir  is very itnportant tu [lute that the tern1 "cffcctivc" should not be 
coi~fused with or elmen ;~ssclci,itrd tt ilh ~ l l e  tern1 "eradicate" bccause in virtually every lake where 
any of these chemicals 11~i.e beer1 uscd. thc targct plant comes back. In the end, only two types 
of success can bc rcali7cd through the ul;e ui' herbicides, either some varying level of short-term 
control or like harvesting, nuisance rtliel: In either case, rcpcat trcatn~cnts are required. 

Fluridone has been the topic of many discuqsions among lake users and managers for the past 
> e x .  Much of the inforn~ation being passed around about this herbicide is inaccurate. Many 
people believe (or hope) that it  is the answer to their Eurasian water milfoil problems. I'he truth 
is that it is not. Studics have shown that at lou Ietels. fluridone is selective against Eurasian 
watcr milfoil and may knock il back for one or more bears. Clthcr studies have sha~vn that even 
though it is considered selecti~~e. it still has an impact on ~lo~l-targt.~.  native species. One of thc 
biggest d r a ~ b a c k s  of fluridone is that in ordcr for i r  to he rf'f c ~ i \  t. i l  I I ~ ~ C I S  to be kept in conracr 
~ i t h  the target species at a specified dose rate fbr 60 or more da :~ .  Basicall!. this makes it 
applicable to only whole-lake treatments or in areas lhat can hc ph~sicall! scparateci horn the 
rcst of the lake. The downi'all also makes the use of this c h ~ m i c n l  i n  Buff';ilu i ake  a moo1 point. 
lh r ing  a normal )ear, the uater in Buffalo 1,akc is chitngrd t.\zr! 12-18 daqs. The cost of 
keeping the fluridone at its targct concentration fix hO+ d a > s  irr a llouing system thc s i x  of 
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Huftalo I.ake nould likely run into the tens of millions of dollars. Then. i t  uould like11 need to 
he repeated in a coupIe or years. 

.As rncntioned abo1.u. the contact herbicide. endothal is efTecti\ e against curl! -leal pondneed and 
Eurusian nater miISiil. Unfortunately, i t  is also efikclive against all of the nativc plants in thc 
lake because it is not sclcctivc uillcss it is uscd at low concentrations \.cry early in thc  >car hcf;jrc 
thc nntii cs start to gro~v. 

Studies ~il~nlplctod by thc U.S. ,4r1ny Corps of Fnginecrs have shown that curl!.-leaf‘ pondweed 
abu11dancc.s can bc rcduccd if endothal is applied at the proper dose tu curl! -1eai' pundweed 
colonies before rl~t.!. produce turions (asexual reproductive structu~+es) and if thc7st' trcatmcnts arc 
repeated annuall: for. thr.ee to fi\ e !,ears. C'ul-l!--I~nf pond~vccd i s  ail rlnnxal. so rcpcatcd 
trealnlent over the same arcs usscntinl1~- dcprcciatcs thc csisting sccd stock cl f '  thc plant to the 
point that it is brought undcr contrnl. I .nfurtunatcl!,. this kind of trea1111ent schenle would be 
incrcdiblq cost1)- for Buff';ilo Lukt. L7ecause 11luc11 elf‘ 111t IrAe's i olume uuuld need lo be 
repeatedl) treated o\,er 1he course of tlirt'c to t i w  ?,cars to 5cc a I ~ C C Y C ~ S C  in occurrcncc. For 
uxamplc. t3uffalo I ,akc's volumc is npprosimatcI!- 1 0. I X O  acre-fret (approximatel! 3.3 billion 
gallons). if onIy 10% of the \ .olume ii,ert: rrt.a~t.d u l  Ihe a\elage cost ( h u m  2005) ul  Sl3O::'ac-St. 
the first >ear's treatment it uul  J cost approxim~~tel) S 1 72.OHO. Five >-cars north of trcatn~cnts 
nould  cost owr  SGGO,OOO. I'hat i s  ti,r only 10% of tlic lakc k i n g  trcatcd. i r ~  rcalit! much more 
of thc lako would nccd to bc trcatcd to scc ;in actual reduction. Obk-iousl>-. the use ui'endothal to 
signiticantly rcduce curly-leaf ponthx red occurrence i n  Bu!l'alu Lake is nut a feasible option. 

13ccausc it is a contact herbicide. cndothal is o n l )  usefril ti)r the tt'mpordry conlrul uf' Eurasian 
natcr milfoil. In fact. multiple treallnenlc ]nay be rq i~ i r ed  it1 otle !ear to keep the plant undcr 
contro1. Trealrnents later in ~h t .  J ear ha\ e cievastalit~g effects ntl ti3ti1 c populations. h inally. the 
costs of the treatments would bc s i ~ n ~ l n r  to thosc sl1on.n aho1.c fnr  curl y-lcaf p c ~ n d ~ e e d .  so in the 
cnd. thc use of endothal to rcduct: the occurretlct. 11 t '  Eurrisian u arer tt1ilf;~il is not applicable in 
HufhIo Lake. 

2.4-D has been uscd to succcssfull~ and .;clczrivcly cat~trol turasi,it~ water mil foil on mati! 1akt.s 
in CVisconsin: however. in all oi' 111ese cast.5. Lrt.altnetlls tleecl to he repe~~ted to mai t ~ r : ~ i n  control. 
Furthemlore. its use may hai,e elmen beet1 s u c c c ~ ~ f i ~ l  ar eradicating pionccr colonics from some 
lakes. although tllcsc cases arc imt nfti'ticially documcntcd. I!nfortunately. Eurasian water mi1Soil 
has been found to occur in ~ e r y  high densities over much US Bufi'ilo Lake. so achieving and 
maintaining control on a whole-lake basis uould be tremendously expensive. For example. if 
55% of the lake's shoreline were to be treated from shorc to 100 fcct out (approximately 13% of 
the lake's total surface arca), it would cost approximately $140.000. at the average cost oT 
$475/acrc. Plus. thcrc is no guarantee that the treatment would work and it would surel) need to 
lie rqvatell. :I5 n i t h  the other chernicaIs. the use of 2.4-D to signiticantly docrcasc thc 
;ibunJr~nce vl' Eurasian nater milfoil is not fcasiblc primarily bccausc the plant is disbursed 
~ h l . ~ ~ ~ ~ g l i o ~ ~ t  thr 11:aiority of thc Iakc. 

ll'ithc~~ir ,I substar~tial decrease in exotic abundances through a diffcrcnt tcchniquc or through a 
ndtural phcnclmcnon. thc usc of hcrbicidcs in Hufhlo Lake is only applicable for short-lerm 
nuiwncc rclicf' on n property-by-property basis. It  is belond the scope of responsibility and thc 
financial abil~t) ul' the district to facilitate multiple chemical trcatnlcnts lvithin tllc district 
lx~undarie5: there fore. i t  is the rcsponsi hilit) of individual propcrty owncrs or groups of property 
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ouners. to co~nplcte such trcatmetlts. H o ~ t e i e r ,  i l  must be stated herc, that the WDKR has made 
i t  clear that chemical treatments will only be pzlm~ittcd on a case-by-case basis if the targel plant 
o r  pl:ints are nun-native 01' in cases of extreme nuisance levels of nalive plants. 

Ilredging. also known as lake deepening. is not an applicable melhod of plant control on Buffalo 
I .nkc.  ' I  hc cornmon belief that deepening portions of thc lakc ivould reduce plant grokvth by 
l i n ~ i t i ~ y  ~ h r  amount u f  light available to thc plants is essentially corrrct; hoi+e\er. i r  is far from 
practical. For rxamplc. if wc were to remove 1 %  of BuKfalu Lake's surface arca from the photic 
L o n r '  (tlic' rl~aliitilurn depth at which plants nil1 grow in a lakc) ii.c i ~ i l u l d  need to deepen 
~ppro~inl3tzly 22 Acres lo a depth greater than 9.25 fcct. 'l'hc value ot' 0.25 is an estimate of the 
dcpth of the phd~ic. Lone of Buffalo Lake. It was dctcrmined by nlulliplying rht average growing 
season Secchi disk clarity (3.7 feet in 2004) by 2.5. In most Iskzs. the photir: zone is between 2.5 
and 3 limes the Secchi disk clrlrit!.: thcrcfore. we ~ ~ o u l d  need to deepen that area of thc lakc to at 
least 9.35 fcct bcforc we would 21.t.n he ar the edge of the photic 7.one. '1-he alrerage depth of. 
I3uffalo I .nke is approximate11 3.6 l e t .  Llsing the ac-cragc dcpth, we n-ould need to remw e -1.b5 
fcct of sediment (9.25-3.6-4.65) horn 72 ncrcs of the lake bottom which equals approximarely 
102 acre-lket of sediment. 'I'hnt cquals ahout 165.000 ?d" and at a conserva~ivc cstimatc of ahout 
~ 2 . 5 0 / ~ d '  for dredging, that means the project nuuld  cost $41 2.500. 

,411 alternative rationale behind ~iredgi t~g sratcs that by rcmoving some 01' the sedirnenrs. 5 on 
remove the plant uith it. Agait~. the thc~ught proccss is accurate, bul in the end it is definircly n o t  
praclical. Even if a foot nf scditllcnt could be removed. and that foot included all of the s t d s  
that built up over the years. the nutrient-rich sedin~cnts that lie hcneath would be prime lbr 
1-clnfrstation h! pioneering species like Eurasian uatcr milfoil and curly-leaf' pondiveed. 
Hasicall?. 111e srune thing would happcn if a foot of soil nerr remo~.ed c)n dr!. land. Thc tirsr 
thing t11a1 \rould occupy the arca would be weedy species such 3s thistlss 2nd dandelions. Exen 
if removing a foot of sediment \vould expose hard sand. it lvould onl! hc 3 matter of time b e h e  
thc arcn i t a s  ct~vered ~ i t h  silt. which again would bc a pcrfccr arcs ti\r exotic3 to lake hold. 

Water Level Draw down 

The biggest disadtantagc of using a dralvdown is the uncerlajnry elf 110ii ~ v c I I  i t  M i l l  lvork. Each 
lake t4cacts diffcrcntly t o  a draudoun. and to some extcnr. thc <,it17e pldtlt species may react 
diffcrcntly in drawdowns perlormed at different lakus. 'I hc fjcr is th:tt the science behind 
dralvdouns is not completel~ clear. 

Overall. studics havc shown that ~ T ~ M ~ L ) M I I S  ui'ten beneiit a lakc by compacting sedimenrs. 
decreasing liurasian water mi 1 ti)i 1 atrundru~ces. and increasing native plant abundances. Valuabl t: 
emcrgent plant communities art: ofiell enhanced duc to scdimcnt drying and compac~iun.  
Furthermore. lisheries are often benctitcd by increased predation oT smaller fish during thc 
drandohn which leads to bcrrcr prcdaror'prey relationships. 

Big Muskcgo Lake in Waukesha C c ~ ~ t l t t  WAS drawndown during 1995/1996. as a result 01'   ha^ 
drawdown. researchers l'out~ii signiilcanr dect.c:~si.s in scdiment moisture content and increases it1 

sediment density (James et al. 2001 ). Hoth o f  these changes indicate significanr scdirncnr 
curnp;lc'tion. hll~utello I .ake saw a definite decrease in  Eurasian water milfoil. ag increase in 
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n a t i ~ c  plailt abundance. ;inJ txperiencrd an akerape sedimenl compaction of 6" following thc 
d r a n d o ~ + n  per1'urrnt.d in 2002 200_: (.\clct:~~ic tnglnccring. inc. 2005). 

Conccrnins 3 ir i t~tcr dr;i\i.cio\\.r~ ot' Buf'tilc, Lake. cust is not much of a11 issuc bccausc of thc 
cxistiny ciam and lock s~ruc~ure .  The majority of costs in conducting a winter d r a ~ ~ d o u n  \\auld 
he associaled with the studics uscd to dctcrtl~inc thc d rawdo~~n ' s  success or failure along uilh 
thc need and frcquencq of additional draudou 11s. 

Linda H)att. Dam Specialist with thc WIINK. states that the locks nou ld  be useable to 
d r a ~ d o w n  tllc lakc as it  was during the 1970's. Ms. Hqall also stated that drawdown and rctill 
ratcs nould be determined b~ the Environmental rlssessmtsnt ( E  4) that would be created by the 
\\ IlUli. Regardless o l  the rates staled in the EA. Ms. I l>att bcl ic~ c c  that fall and spring 
precipitation ~ o u l d  ultimately deteminc the rates and the cxtcnt o f  the dr;m do\+ n I-ecnuse the 
limited slope of the Fox Kivcr. Obviously the best time t o  cornldt.Ie Iht. dra\\dc\wn ~ c ) u I d  be 
during a dry pcriod. LI hich unfortunatel! cannot be predicted. 

Da\,id Bar t~ .  Fisheries Biologist lvith t l ~ c  W l l h  K, bclievcc that in the Ions-term. rht. lisherres of 
Buffalo Lake lvould bcncfit if a winter drawdoivn uere complrtrd. He belie\es th15  hecausc thc 
productive fishery of Buffalo Lake uould quick11 rebound fronl n minor tishhill that rna! occur 
during the drandown. Furlhermure. the expcctcd increase i n  nat ivc plan1 ahundances isould 
bendit lhe fisher: by increasing habitat valuc within the lake. 

'l'he timing of a winter drau-donn is important to its suoccss. ns is t l ~ c  amount of precipitatior~ 
(rain and snow) recci\.cd during drawdown. The best conditiorls tLjr a draiicioii n inc.ludc vcr)- 
littlu snou. and rain with 1w-y cold temperatures. These coniiirio~ls ctisurc tllc grcatcst 
dcs ic~a t i ,~n  and f r ee ing  01' the sediments and in rurti tlic plants, thcir roots. :~ t~d  their 
repruducti\ e s~ructures (seeds. root crowns. turions. ctc.). 111 ge11cr31. 'rr inter iiraucioit ns are 
cunducted from Scptcir~bcr to thc fo l lo~\ ing April or May. During a nonnal year.. f3utfalo [.,?kc 
would rutill within 3 fen I\CTE;S or ;1 I I I I I I I ~ ~ .  Must importantly. the controlling factor will alivnys 
hc thc ~ v u n t h e r .  

,I1 t h ~ s  rimc. thc pl-im3r) fucus has bccn a winter drawdolvn - and that is likely a good first stcp. 
1 Io\\cvcr. it  must lie strited here. that addirional sviI compaction and nativc species enhancement 
~ o u l d  likrl! rcsull i l  the drai'rdvu n u e r e  extended into. or carricd through. the summer months. 
Furthermure. these henefits may bc rcalizcd and better maintained iS partial drandowns werc 
complttcd durrtlg thc surnrncr months to expose shallon areas and mud-flats. C'ornplcting the 
partial dr;i\r.do\vns rl11ld he cunsrdered more of  a natural lvatcr Icvcl management scheme as 
opprlsed t r l  t t ~ ~  ci~r-rrt~l management scheme of attempting to kcep thc lake at a conslant lehel. 

C;c):~l 7 tit' tliis tllanagctucnt plan is t o  reduce in~as ive  plants and increase important natix~e plants. 
Hascd uprjn t h ~  tindings 01' [he Mvntello and Big Muskcgo 1,akc drawdowns. it is expected that 
Bufl'alo Lake uould see a ~nat~keil dccrcasc in Eurasian water milfoil. an increase in nalihe plant 
abundance. and an addcd bcnctit a f  scdiment compaction iTa lvinler drawdown wcrc coniplctcd. 
In other words. it is likelq- that completing a uinter dran-down oil Huffalo Lake would result in 
Goal 3 being met f'or some amount of timc. but not indefinitely. A winter drawdown would not 
be a silver bullet. in ordcr to ~naintain or even enhance those benefils. some sort of watcr Icvcl 
mailagomcnt x~ou ld  be needed in the future. Determining the frequency. magnitude. and need 
n-ould be determined through lhe studies that \vc>uld occur bcforc and after the drawdown. Those 
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studies would also shcd light o n  the needs and extents of other managcmcnt rechniclues. such ss 
liarvesting and herbicides. 

Finall!. lvhen all of thc rcsu l l~  and conclusions art. considered. it is clcar that of a l l  the n~r thoc ih  
described in this section, wintrr d r d ~ d 0 ~ 1 1  I S  111t: 0111! one that provides a chance of reducing 
non-native species. \\hilt: incrrasing important na t i l c  spccics. as stated in Goal 2. 

More information concurning a winter drandotcn can be found within the implementation plan 
section. 



IMPLEMENTATION PLAN 
4 Inkr tll,ltlagenl<nt plat1 is ~rseiess unless it is implemented. 'I'hc irnplcmcntation plan outlined 
Iwre nas created t o  111tet the ti1.t tnanagcmcnt goals that Lverc accepted by the district during the 
:\nnual hlzztrng 111 August 7005 kach of the goals is discussed belon and a detailed list of 
rnanagorncnt actions. con~plcte u ith t':~cilitator(s). timekame. and action sleps. as applicable. arc 
listed to help the district meet each goal. l 'he primary focus of the goals is to mcct thc following 
\.ision statement created bl. the stccri~lg comnlittcc concerning the management of' BuSSalo Lake: 

The B u f f d o  Luke Proteclion & Rul7uhili1u/ion Di!-/rirr t>nt.i~ions thlrt, rh~ough LI ~ ~ o o p ~ ' r ~ ~ t i l : ~ '  
cff i~r-t .  the , fulz~~-c c!j'l3ujjulo 1.ukc i . ~  u lake wirh th~ ,  1lr7i111.171 ~ ~ L ' . \ ~ I I ~ L ~ I ~ L * . F  ( 1 ~ 7 d  trulcr ~ j u ~ l i t ~  / h ( i ~  
rndjntuln.5- ~ . ~ c i ~ p l i o n ~ d  .fish und tviidl[fi~ h ~ l h z / [ ~ /  1 ~ h 7 1 ~  ~7r01.idi?7g ci I . L U - ~ ~ J / I .  of' ) - ~ ~ c - ? - o t t i i o ~  r l i l  

o/?[~orf~u7ili~s.  

Goal 1: Maintain water quality (clear state) 

Buffalo I.ake is currently in a '-Clear State'. because  he aquatic plants (nat i ic  and cxotic) arc 
competing uith algae f'or the large amount of phosphorus rhat is cntcring thc lnhe f r t m  its \er> 
large natershed. Plus. thc aquatic plants alsn provide c o l  er to tht. n:icroscup~c critters 
(zuoplankton) that graze on the algae. If the aquatic pIanrs \\ere no1 lhere. Buffalo Lake would 
bc in a '- ' I  urbid State" and be dominated bq algae. Lake Winnebago is an cvccl lcnt cxamplc of n 
shallo\\ lahe like BufSalo Lake that is in a turbid state. l l ' c  nccd to do cvcr!-thin that nt. can 10 

keep the plants so Buffalo Lake remains in a clcar state. Work it1 the writershed to reduce 
phosphorus loading to thc lakc n i l l  uItimately help to maintain the C L L I T ~ ~ ~ L  \tiller cluali ty. 

Management Action: Initicrlc b'olunftltlv I.Z,'ur~v. L ) r ~ c ~ l i ! ~ ,  .I 1orliror.irlg P P ~ . o ~ I : / I , I  
C:ross-ovcr Goals: Goal 5 
Timeframe: Summer 2006 in perpetuity 
Facilitator: District Board lo recruit volun~ezr(s). 
Description: Over 1.000 \.oluntccrs arc currently collecting data o n  IVisconsin Labzs as ~1 part 

of t17r U ' D N  II Sclf-I 1c1p I.akc Monitoring Program. Volunleers are trained hy 
Ii'llh K staff t c ~  col [ect water clarit: data using a Secchi disk. .After o i ~ c  ycar of 
cl;lrily mc>nilc>ring. ~ r n e  volunteers start collecting water quality data. Spaces 
and cquipn7cnt for ivater quality monitoring are lirniled. so the district may necd 
to j'urchnse equipment and pa! h r  analysis at somc point. Sampling for 
phuspi~urus. uater clarity. and chlorophyll-u lcvcls thrcc to four times per year 
n-c?uld bc aypropriatc. An important aspect of this action would be the reporting 
of ct~llcctcd data at annual meetings. through the newsletter. and on thc district 
ii &site. 

Action Steps: 
I .  Contact Mark Scsing, 1,akcs C:oordinator. WDNR to enlist volunteer(s) as 

Self-Help Lake Monitor(s) 

3. Monitor na t e r  clarity through lirst )ear. 

3. Approach Mark Sesing about enlisting Self-Help Voluntccr in advanced matcr 
qu~ l r l !  cullection program. If unablc to procccd to advanced level as a part of 
the \! T)YR program. tllc district should investigate other monitoring programs 
at thc district's cxpcnsc. 

On te r ra  1.1-c 
/ . l h r ,  '?, , . , . l l  1,11,..1,! * ' l , m ' l l l l #  



Management Action: Int~esrigate bt,'etland Rr.s~or~.i / iolu 
Cross-over Goals: Goal 5 
Timeframe: 2006 
Facilitator: District Board to cnlisi k-olunteers / set up comrnirree. 
Description: 'I'hc primrlr~-  target of' these reslorations would bc the muck farms that current11 

utilize portiuns of' the Buffalo Lake \.I;'atershcd. Funding 111a~ he available 
r hrough Ledera1 agencies; howcver. standards for qua1 i lication are co~npl icatcd 
and filrlds arc limi tcd. Potential sources of information on this topic include the 
U'isco~~sin M ctland Association, the State Deparrlncnr of Agriculture. and the 
Ili~t.qil~'ttc C'o~ltlry Land and Water Co~lservation 1)cpartmttlr. The Montello 
1,ake P & R District mapm be an additional information source hecause they 
recently announced that 1000 acres of muck farm has been ~.estottd it1 Lheir iake's 
walershed. Regardless (of which source is conlacred first, being pt4cparcd with 
accurate tigurcs and rcol i stic ~ O H I  s wi I I help the source providc morc useful 
information. 

Action Stcps: 
1 .  Compile maps and tigurcs pertaining lo rhe acreage and distribution of n ~ u c k  

fanns in the Huffalo L a k t  watershed. 

2. Contact the sources listed sbovt to obtain information about programs 
available to restore rrisring qcicul tural arcas back into wetlands. 

3. Follow applicab!< program guidelines. 

Management ,4 ri ioo: P?-i~arc. ,Yeplic ,S~:srtlm b,-duc~rtion 
Cross-over Goals: God 5 
Timeframe: 2006 2007 
Facilitator: Ilommunication Committee 
Description: 'l'he purpose of' h i s  action is to i~lcrcasc anarcness ol' laheshilre property oLmers 

concrmlng their septic system's impact o n  the lake and hull maintaining a septic 
s y s ~ e m  properly can reduce these negative ei'lic~s. This educat~onal cffort could 
be completecl lvith a single article or a series of anicles t 1 1 ~  i\cluld appear in the 
newsletter and on the ~ e b s i t s .  These aniolcs could be i\tqitten using expert 
intervieus and infom~arion rakcn from relev:~t~l t t e b s i ~ t s  and informariot~al 
pamphlerslbrochures a\ nilablc from county and state agencies. Spccit'ic to the 
county, an exccllcnt source ~ i o u i d  be Ihe county's Plannirq.. & Zoning 
Department. 

Action Steps: 
1 .  Refer lo description :~.tbc~vc. 
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Goal 2: Reduce invasive plants and increase important native plants I 
~"l described above. the aquatic plants are very important to thc hcalth of thc lakc. 'I'hc problcm 
is that Inany of them are exotics. primarily curly-lcaf pondweed and I-lurasian lvatcr-milfoil. 
Kcducing thc csotic plants m hile enhancing thc natives ~ v i l l  be the best thing for the lake because 
it n-ill maintain the T i e a r  State" while increasing the lish and uildlile value of'the lake. It will 
also increase aesthetics US the lake. 

Yl anagement Action: 1,Vinfer Miuter. Lrvel I)ru~+.do~+.n 
Cross-over Goals: Goal 1. Goal 3. & Goal 4 
Timeframe: 3007/200X 
Facilitator: District Board 
Description: rllthough this is bq far the most contro~crsial management action. it is thc 

district's bcst option for ~nccting this goal. Continued harvesting of Eurasian 
water miIfoil and curly-leaf pondweed will do nothing lo decrease their 
occurrence. in Sact, it is likelj sustaining or possibly spreading thcm. Widc-scalc 
chemical treatments would bc incrcdibIy cxpcnsivc. havc limitcd results both in 
cffcctivcness and sustainability of results. and uyould not be permitted b\; the 
WUNIC i f  native plants were to be impacled. '4 combination of harvesting. 
drawdown. and very limited. nuisance-lcvcl chcniical applications would be tllc 
most successf~il. Spccific to chc~nical applications: these would Iikcly not be 
sponsored by the district. but would be on a property-to-propert>- basis and would 
he initiated by the property owners themsel1.e~. 

I'hc scicncc bchind watcr ievcl draxvdown is not perfect by an>- means. Each lake 
and each type of pIant reacts difyerently to dramdown. In general. Eurasian water 
rnilfoil occurrence is decreased for a year or more. wIlilc man>- native. cspccially 
cmergents. respond wcll. Nativc rcsponsc can bc cnhanced if the drawdown is 
extended in to thc earl>- summer. Curly-leaf pondweed response is variable. In a 
lake with a lisherq as product i~e  as Buffalo's any loss of tlsh due to thc 
drawdown uould be replaced quickly. Furthcrmorc. incrcascd nativc habitat 
would bcncfit thc fishcry greatIy. 

12s with all aquatic plant rnmagemcnt tcchniqucs, dra~x-dou-n is not a silver bullet 
and its affccts will not last forcx;cr. Lormally, lakes that benefit horn drawdown 
need to he treated again within a period of three to f i ~ e  )ears. Some. like 
BulYdo's neighbor. Lake Montello. ma) need to he lowered again in two ?cars. 
The key is continued ~ n o ~ ~ i t o r i n g  ovcr thc tirst few >-cars to dctcrminc thc 
frcqucnc>- and succcss of drawdowns. 

As alluded to above. drawdowns arc complicated: ho\\cvcr. if complctcd ni th  
carc. thcy can havc favorable results. 'l'he kc? is preparation and proper planning. 
'l'herc are many things that uould need to be done prior to the drandoun: 

Environrncn tal Asscssmen t 'I-he WI)U K would cornplctc an environmental 
assessment of thc Iakc and surrounding area to determine the potential impacts the 
drawdown my have on the Buffalo Lake and related ecos)-stems. Ultimately. the 
en1 ironmental assessment wouId contain griidmce on rate of dra\vdown and refill 
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and ihe environmental n-lonitoring t h ~ t  ir.c)uld be necessary to assure that other 
ecosystenis m-c not being adverszl) impacted. Far  instancc. the WDNR would 
likcly rcquire suspended solids monitoring dovvnstreari~ of the Buffalo Lake dam 
to assure rhat high lei els of sediment werc not being released lo the Fox River 
and Lake PucL~I\;IJ.  If i t  wcrc found that the sediment load \vas too high, the 
drawdonn may need to hc slowed o r  possiblq halted to protect thc othcr s~ stems. 
The cnv~ronmr.t~t:il assessment mould also contain an alternari1t.s anal!sis and 
guidance concertling  he riming (Icngth) and magnitude ol'tht. d r ando~ ln .  I t  i s  
importat11 to ut~ilzcst;lnd that if the district decides to implement a drawdo~bn,  the 
emiromncntal asscssrtwnt ~ u u l d  contain the specitics on how the drairdoun 
should be completed. 

Curly-leaf Pondwccd Survey I'hc rcsponse of curly-leaf ponduecd to \\inter 
drawdowns is variable. Prcdict i n s  its response is ilnpossible until aftcr the 
draudown is completed. A curl y-leaf pondueed survcy has not been completed 
on Huffalo Lake during the plant's peak growth period in mid June: therefore, a 
survey should be completed rhe sunlmcr prior to the drawdown to collect data that 
could be compared to post-draudu~tl  3tudit.s. This informlation would be useful 
in guiding decisions concerning I ' l ~~u re  iirai+dou ns. 

Fishen- Study M-DNR pesso~lnel 11avl: confirmed that a iish study will bc 
cn1np1t.tt.d un Bul'hlo Lake during thc fall of' 2006 and spring of 3007. 'l'hc 
results ol' that stud>- will bc compared with post-drandown data to determine rhe 
impact on thc Huffalo Lake [isher). Again, these data n-nuld he usefill in making 
future dmi\-down determinations. As fish studies are Lery custl?. it  is not 
c lup~teci  [hiit the studies ivould be rcpeatcd as a par1 of'rach i'l~ttrl-e draudown. 

Dan1 Study and Hydrologic Study A study of thc datu and lake hydraulics 
would nccd to be completed prior to t l~c  dra\vdnwn to Jeterrnine drawdown 
magnitude and methods for which it would be cotnplt~td n irh the currcnt dam, 
lochs, and spillway. 'l'his study would likely be competed by thc \+'IIhK. 

Action Steps: 
1 .  Refer to descriprion above. 
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Goal 3: Enhance recreational opportunities 

I his means the enhancement of all recrzational ~~crivitics - boating. fishing. swimming. and 
njtlii-e viewing. Recreational usc is irnportatir on \+'isc~m3in Lakes ue  ha1 e to do all \\e can to 
l ~ l , ~ l l l t ~ ~ l l l  11. 

> l  a n a ~ e m r n t  Actiun: Formcrlion qf'u I'uu.stl~~i.c~y I'ornrnirr~2~2 
Cross-o~er Goals: (.ioal 4 
Timcframe: 2006- 2007 
Facilitator: District Board to create committcc. 
Descriptic~n: This cc>mmittee would be formed to complele lhe f'olloii ing tasks, Uccausc thc 

causcuay is part of County Highway D, Maryuettc Count!- \\-cculd need to bc 
in1 olved with the cornmillee and its actions. 

I t  r e  f e i h  studv 
I hcrc ha1.c been many negative comments made pertaining to the cauccna) rind i IS' 

:it'fkcr o n  that portion of the lakc. Many of thc problcms reflected in the cumments 21-e 

belicked lo be the result of decrcascd flow through the culvrr~s.  .An examplo l - v i ~ i g  thc 
cxccl;sivc amount of plants that build up on both sides of thc causclva! on thc south 
cnd. Ir is a common belief that this reduced flou is the rcsuIt of' blocked o r  crushed 
cul1erts. This stud) nil1 detcrminc if flows can bc increxed and if'lhe inctrrlsed l l u n  
nould be a herletit to t l ~ s  arca of thc lakc. Phis study ~i ould l ike i  bil. c.ompltteil by an 
ex-rginecrlng c v ~ ~ s u l t i n g  firm. 

Frrcilitufe periodic cni~seliTiqn rvlenrr itp 
At limes. there 15 an incrcrlihlc amount of trash thal builds up on the causcuLIy. ' I  l i i q  

rcducc~ acsthcticr; c ~ t '  t h y  c a u s r w i )  and the lake. Part of this committee's 
responsibilities i lould he tc3 rt'crui t ~ n c l i k  iduals n ho u-ouId be interested in periodically 
cleaning tip thc causcna:. I his could he accomplished by high school studcnts, 
scoutlng troops and o r  ciistrict menhers 

Invc:stignie mefllods to et~lrarlce ~ u y e  cuu~ewnyfisliing 
Thcrc is an utldcrl!.ing concern resacding safkt) on the causeway. f iowevcr. it offers 
nlarly inclii iJu:ils sllotrlit~e fishing opportunitics that arc not available elseckhere. 
The1.e 111a he ua! s LO cotltinuc this opportunity and possibly enhance it and still ellsure 
safety. Such as. mdking prking a\ ailable off'oi' the causen ay. prociding a ualku-ay to 
one or multipIc fishing piers. creating handicapped acccssiblc t7 shing picrs. reducing 
the spccd Iimit o n  the causeway lvhen ilshing is taking placc. posting signs nhich 
indicate dogs must be on a leash and parents must supervise their children. 

Actinn Steps: 
1 .  Contact hlarquette County representative for guidancc on who the districr 

should speak with concerning thc committcc and its actions. 

2. ReSer to description abovc. 
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Management Action: CZ.elrlion qf u Hurvesting t 'c)lnmi!tee 
Cross-over Goals: 
Timeframe: 2006 - 2007 
Facilitator: District Hoard to create comrni~~re .  
Description: Kcspo~~sil i l i t  ies would it~clude tlic' ct'c:~tio~l of ,in an~lual harvesting budgct. 

Leeping trach of the harvesting funds. and collec~itlg and reporting harvesting data 
to thc di~tl-ic?. In addition. this committee n.ould bc t ~ k e d  uith investigating 
pntc'ntizl grants and/or funds that may be available h r  purchasing and or 
tniin~aining hanesting cquipmcnt. .4 specific account should be earmarked fix 
harvesting cquipmcnt. A member of the Buffalo Lakc Association would be an 
a c t i ~ c  mcmhcr of this committee. This con~mittee would also look into fund 
raiscrs such as. brat fries, raffles. voluntary contributions. raised dues. etc, in 
order to keep this rund solvent. 

Action Steps: 
1 .  Kcfcr to descriptions above. 
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Goal 4: Improve natural aesthetics 

t'col'lc ctljr)!. ILtkt. ;i<sthetic>. [ r l  ['act. a study completed bl the UJV-Extension in thc latc 90's 
i t~dic:~t~cl  that o i  t.1. 7CIO.o of' Ci'iscotlsin lake-users enjoy lakcs bccausc of thcir natural beauty. 
Enhaniing ~ h z  3esthtstic's of  13uffaln I  kc i\ i l l  add to cveryonc's enjoyment of the lake. 

Management Action: C:reulu Shorclui7 J Re.! !or-urion Dt.mon.srrurion Sirc 
Cross-over Goals: Goal 1 & Chal 2 
Timeframe: 2007 
Facilitator: District Board to recruit facilitator. 
Description: Yatural shorelands add to thc acsthctics of thc I;ike. reduce shoreland erosion. 

providc wi ldlifc habitat and conceal shoreland sir-uct wes .  Tllis actio11 tt  il I 
demonstrate the process of shoreland rrstul+ation and the henut?, of thc cnd 
product. This will encourage other shoreland propci7J- o\\-ncrs to do thc samc. 
The IVDYR Lake Protection Grant Program pmvidcs cost  sharing fiirlds ['or 
projccts such as this o n  public and private properlits. Toni Herhert. of thc 
\;C;'[lKR, has experience completing projects such 2s this and w.r;cfuld bc an 
excellent first contact. The Marqucttc C'ounry I .and and U'ztcr Consenation 
Department (1.WC'I)) ma>- also havc cost-share dollars available. A publicl?. 
owncd site o n  the lake would receive priurity over pri\atc sitcs for this 
demonstration because signage could be used and pcoplc would hc ahlc to i- isi t  
the site. 11 logical portion of this action is to includc 311 educational initiative 
concerning shorcland buffer 7.oncs. i ncluciir~g the brn<iit of woudland 
managcmcnt and no mow zones. The rducatiot~al initiative could hc complctcd 
~hrough ne~\sletter articles and the crcatioil of  3 district broc hurc. 

Action Steps: 
1 . 1,ocatc a suitable property. 

2. Kccruit the assistance of tile U'DKR. hlarquette Count) LWCD or. ;I 
consuItant. 

3. Creak d prelimindrq plan. 

4. .Ipp1! f'cv L ~ k e  IJrutectiun Grant. 

5 .  Cumplete project. 
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Goal 5 :  Encourage cooperation and conimunication between agencies and 
municipalities 

The Bul'falo Lahc P & K L3istrict should u o r k  to enhance c'ooprrrltion nr~d ctnn~rnunication 
b e ~ ~ e e n  itsclf and othcr governmental enlities. B) doing rhis wc \ \ i l l  cnhrlnuc our efforls by 
~1rili7ing thc resources these entities posses. These resourocs include psrso11nt.l. expertise, and 
funds. 

Managcmcnt Action: C 'reation f '  Distric f Cbmrnz~nicu~ion'Ei/21c.~rii)n I 'on~mirrec 
Cross-ovcr Goals: A11 other goals. 
Timeframe: 2006 
Facilitator: Distric~ Roard to create 
1)escription: This comrni ttee would bc responsible for ~nairitaining and enhancing the Ilistrict ' s 

newsletter, \\-cb site, spccial mailings, and press releases. In addition, this 
con~mittce ~vould  br: charged nirh fulfilling the educational initiatives. n o t  only 
outlined throughout  his implementatio~i plan. but also those t h a ~  may arise in the 
iuture. An example of "in thc future" would be Ihs applicability and usc of 
chcmical trcatmcnts i n  o u r  lake. Completing this action may require thht the 
District Board ser uenain guidelines or standard procedures for determining uhar 
~naterial will appear in thc ncwslctter, special mailings, web sits conrent. and 
press releases. I'hc comt~littt'c iiould also recruit speakers to prcscnt cduc;ltional 
topics at the annu:il tneetings and vther events. 

Action Steps: 
1. Distric~ Board passcs resolution to setup committee. 

3. Districl Board recruits membcrs. 

3. Members take over responsibilities and i niti:iti\ es 

Management Action: Recruir :t!crnber.s to Activrly Pnrrr~-ipu~r in i h t .  I.I.'is-cur7 r in As-socilrtion of'  
Luke.c 

Cross-ovcr Goals: All other goals 
Timeframe: 200tl 
Facilitator: Dislrict Board to creale committee. 
Description: The \Visconsin Association of Lakes (M'.lL) is an exczll~nt rcsource for lake- 
related topics. W.41,. along with the other members ui'the Wisconsin I.akes Partnership (WDNR 
and I; W-t:xtension) host the rmnuul \4'isconsin 1,akcs Convention in Green Bay. WrZL publishes 
"'l'he Lake Connection" four times 3 ?car to bring its members and others u p t o - d a ~ c  concerning 
lake-related issues, including cducatinl~al topics. current evenls: and state and federal legislali\~t 
issues that may affcct lakes. Having 1hrt.e ur more members i~~vo lved  with !VAL bl, reading 
"-l'hc 1,ake Connection": atlrnding irs annual confcrence, and receiving its E-Kewslerrer nould 
greatly increase the disrrior's awarztws o f  statcuide lake-related issues. It would also Incrcasc 
communica~ions between the dist t4icr iitld other groups including, kderal and statc agenci cs. loo;ll 
governments, and othcr lake groupl; hy exposing a core group of district members 10 these 
L 

organizations during the I;ikt.1; e ~ i ~ i ~ > ~ l .  One tnethod to hcilitatc and sustain this in\ oli ert~il.nt 
u-ould be to have a group oT three or four membcr4s bc involved fix two or ihree years at a r i l ~ ~ c .  
I-hc nit.mbt.rshil~ would be rotated so at lcast onc o r  two people would be attending tlic 
co~~ft .rznct .  ~nulliple times. This uould be opposed to having a different g+oup of pcoplc involved 

O n t e r r a  LLC 
l..?h? Y.>ridqc~ne,/it /'l<?#illl/~i~~g 



L~ntlual ly. I Iustv~nd and M ife teams \+auld be a benefit because i t  would save the district m o n q  
lilr Iddgitlg i i~~r i t lg  the annual convention. These people could then be in~olvcd with thc 
C'otutt~ittiic~~tio~i I 'ducation ('c)~nrnittcc in ordcr to sharc lvhat thcy ha\ c lcarncd with thc rest of 
t l ~ c  cl~strict. 

.4ction Stcps: 
1 .  L:isit it157v.\t isc~nsinlakcs.org for morc information. 

Management Action: Ir~zprov~' w.or.kinx ~ .r~l~~~io~r ,vhips  wilh mz~nicip~il govurnmenrs umilkrin Ihc 
Diswic/ uf7d g o ~ ~ e ? ~ n r ~ r t ~ i ~ ~  ~1y t*~7~ . i t>~  i h i i  run 1 7 ( i i ~  ( i  r o l ~  iu (lv,ciL\i(trg / / r ~ )  
Di.m-icI ( i c h i ~ > ~ ~ c  i~ < i o u  

Cross-over Goals: All Goals 
Timeframe: 2006 
Facilitator: Disiricl Board 
1)escription: 'l'he Ilistrict is mithin the jurisdiction of .;el era1 1oc;il go\ er111-11t.nls and decisivns 
on land use and transportation bq these gutrrnrnenls can impac~ B~if'f'i~lo Lake. The District 
should delelop a process to cnsurc thc Ilistrict i~ nnrificd of i s w c s  s o  i t  can participate in the 
dialog Icading to decisions nhich can affect the lake. The Dist l - i~~ sl~cwld alsu make ust. u f  the 
local agencies  hose missions are lo present. and prutecl local natural resources. 
.4ction Steps: 

1 . Mcct  at lcast annuaIIy nit11 thc I'nwns at' Llontcllo and Pack~aukcc .  and the 
City of \lonteIIo to discuss mutual goals and c)bjcl:~iit.s ul cumpret~ensr\t.  
plans and the lake managemen1 plan 

2. Discuss the potential Sor the District Secretat.!, to  Iw t ic>tic~d on all public 
hearings h j  the Count!, l3oard of 4diusrruct1r 3rd Pl,u~ning fi /onin2 
Committee that affcct land or propt'rty in the Di3tric.t. 

3. 1)iscuss thc potential for thc L)i.;trict Sccrt.t:~ry to be noticed on all public 
hearings by the Tou ns 11 t' hlrlt~t<llo snci Packuaukrr t l ~ a l  a l f t c ~  13t1ci or 
propert) in the Distric~. 

4. IZllempt to ~llclilde appropriate County and WDNR staff on committccs 
11 13l-king (on rclated goals and objccti1.c~. 

5 .  Present proposal to Ilistrict incmbcrs at annual mccting in August. 2006 for 
1 1 3 1 ~ .  
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E I ~ J I I o  l , (~ke  
C 'omprc,hrnstve ;l.funugc.m cnr Plan - i_)I<A I.'T 

Goal 6 :  Elected Commissioners work to meet the goals and need of the Buffalo 
Lake P&R District 

Rull';ilu Lrike is 2500 acres and has over 770 properly oiiners: in order to mcct thc noeds and 
goals sel b? the disrrict n~embers,  much time :itlLl orgrlni~ation is nccdcd. 1'0 increase the 
capa~ir! of thc Ilistl-ict Hoard. it has added the ahoie hrarcd gn:d and created the management 
uclion dctai lcd h2101\ tu 111t.t.l thilI goal. 

Managcmcnt Action: Increase number of commissioners and re-uritc position descriptions. 
C'russ-over Iinals: A l l  Ciodls . .. 1  mef frame: 2006 
Facilitator: Di3tricr Board 
Uehcription: r i ~  e C:c~mmissioncr Hoard 

Chair: C'hL1ir disrrict meetings. Oversee other commissioners. Chair hanesting cummiltes 
Attend disrr ic~ meerings. 

.4ssistant Chair: Posl all notices to wcbsitc. U'rite and post articles lo nebsite if rcquircd. 
Chair communicatiomcducation committee. l Z l l e ~ ~ d  dislrict meetings. 

Treasurer: Kcsponsihle for all out going mane!,. Kcep track and record t..cpendi~ures. rumis11 
trcasurcr rcport at meetings. Chair audit'budgcr co~nrnittee and Causenay committee. Arrcnd 
district meetings. 

Assistant Treasurer: C:ollecr and depi3sit a~sessments,  donalions. grants. crc. in ctic-ckit~g o r  
sak ings accounts at thc Jircurinn nf  the 1'rt.asurer. Keep district compurcr d.itLi hL1w nirh 1,ite.r 
names and addrcss updated b~ courdina~ing ~ \ i t h  count! 2nd other means. Prirlt d u t  ~ j sess t t l e~~ts ,  
mailing labcls and other data. Chair II'ater Qualit? hlonitoring Program Committee. Atreud 
district meetings. 

Secretary: Post district,commjrree meeting noticcs i n  newspaper and at post office. Record 
n~inutes from district meetings. b'rire :~nd scnd thank qou lztters,'lelters of explanation as 
required to district members 1i't4irc ,iud rnonitc~r granrs. Chair Wetland Restoration Committee. 
Attend district rneerlngs. 

Actiun Stcps: 
1.  3 commissioners plus t i to  rtcprcsentatices review proposal and modify:adopt 

or re-ject plan. 
2. Review present by-Iaws for possible changesiadditions due to proposal. 

3. Prescl~t proposal to District members a1 annual nlccting in August, 2006 lor 
x70t e . 

O n t e r r a  LLC 
I..)ht, Ylriaq<.1r8r-11r I % m i r r r r ~ q  
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METHODS 

This nil1 be a ~ l d d  in the tirlal dtati. 
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APPENDIX A 

2004 & 2005 Water Quality Data Set 



B,Halc Lare'&'ate:~ual~ty Data 

Max Depth {it): 5 7 
BUFS S Depth [ft): 1 5 
BUFB 3 Depth [ft]: 5 3 
Seccni Deptn (ft): 2 5 

Date: 06-28-04 
T i m :  15 27 

Weather: 63F. Wlndy Fl.oslly Cloudy 
Ent: TSN vert: 

Max Dtpth In) t ' 
BUFS 5 &PTh ltt) 1 5  
BUFB 3 b t p t n  (HI 4 5 

: 2 SecchrDeprnlhl ' 

Sp. Cond 

6 9 #la 
21 8 6: na 
21 B 6 7 na 348 

4 G  217 6 6  na 345 
21 7 6 6  na 347 

Paramotet ] BUFS ' BUFB ] 
-P,J F ~ Q C L ; ]  11k17017 1 1 4 4  

T k h ,  II 

~ p L ~ ~ 7 5 . h  , ;L> 
V k 3 - h '  . I s  

Trlal h I :LI 
Idb icllo I Sicrnl 

AICdl ,I ,I cam7 , 
Tolal Sus 501 l r n  6 - 

Srlcm8,m ,m 7 :  



. - -  Buffalo Lake 

Max Depth (RJ' 5 4 

BUFS 5 Depth (RI . c 

BUFB 3 m p t h  (Ii) d 5 
Secchi Depth art) 2 X 

r Eepth  -Temp 1 D.O I I sp. Cond : 

4 1 'Id , , 

4 1 -a t 
7 - -  3% 

- 1 .  8 
- .  - - .  
, ,  I 

Parameter 

P <<>I,?! m,,J:,., 
:nl 3 : + 3 . ~ '  - 66 

ThY mv3:-, =C ;i'7 
N C ~ L + U ~ - Y ~ $ , : I '  109 143 

mn3-1 ,vy-., ' 273 

- .  T;l3 Y 1~::'. 1 139 OC '35? C3 
LabCon3 1 v 3 ' i n l  ?92 39s 

.., - Lab s r  8,?9 9 08 
1R2! 

! -- Tcta Susp Sol ~ r r q l l )  
C a ' c ~ ~ r ~  ~rg!l;. . 

-. - 
v3tes Clem str, aata v;as mot se-t t3 .s .set 3h3 weD51te Data 

Date. 09-23-04 
Time: 131: 

Weather: 82:. 3reezy C ear 
Ent: -SU Verf: 

M#a Dcwlh ( A l .  :' P 
BUFS 5 Drpth lRI'  ' 5 
BUFB I Dnvlh(Al .  .' 5 
Sect hi Demh (R) r n  

pars&te; BUFS BUFB , 

-qlal F (pall ; - -- 52 54 
G18871ied P (pg:L! .- , 

Ch a (pq1L; 25 

'174-1:3-V (uqtL: 
NY3-U :,, :L:. -- 
Tots: N ! ~ q l L :  

L a b h u *  d Sic?;, 
La2 pF : 

I Plka : n ~ d  C2CC3:' . .... 
6 5 - - To'al S.sp Scl :rq:li 

~ a , c l u m  :rg!~:l ._ .. , . 

+ - I  cmp -+ D 0 
I r )  (Inp I) 

. . - - -. . . . - 

1 'IY?', ,7hem1stry Data v;as -ot se-: to .a .sec 3h? webslte Data 
---  - 

1 .- 



Sulfa o Lake ':b'atera.al~t) Data 

BuWalu Lake 

0110' 11-99-94 
Tlmt. 1:Oi 

Weatnor *OF '.*rlnrly Zlear  

Eni. TSN Va* 

Mas moth 7 c 
BUFS S Ocplh (nl: 1 > 
0UF0 3 Moth (el: 6 C 
Sacchu k p l h  (nl: : 

. . . . . 

Notes Cnam1s:y D P I ~  l r 3 ~  #>CI 5~81: 13 -5  "sls GPlR #ebs~:e 3au r-- 1 
I.. . --- I 

Buffalo Lake 

Date: 03-4 7.05 Max Depth (RI: 5 5 
Time: 11 2 :  BUFS S Depth (ft): 2 C 

Weather 2 B ' i ,  .ce depth - 0 5 feet 75% Cloud BUFB 3 Depth (R): 4 5 
Ent. -SN Verk Sncchi Depth (Ft): 4 7 

Sp. Cond 

11 3 408 

4 0 410 
405 

- 
Phrrrnsisr , BUFS I BUFR 

Tolal P ,pfl,l : j 65 25C] 82 0 0 0  
L I ~ ~ G I W ~  P ( *q :~ ; ]  I 

f,r, A [ v n , ~  
7 hN F500G;  71300 

Id<, DUD. 1 X5C 0 0 0  
93 GOG 65 0170 

-. 7 ~ t k 1  1.1 1990 0C 2060 a0 
L a t  t o - d  lpSlCm> 

t Tctnp + n 0 
I,('I j l n g l ~  

. . . . - . . . 



Buffalc Lakr iWa'cr Q;al~'~ Fa:q 

Water Quality Data 

2004-2005 Surface Bottom 
Parameter , Count Mean Count Mean 

Sfcch Zecth lfett; E 3 87 
T3:eI P 6 Rd E7 5 77 83 
[? 883 ve: :.g!L: 
C ' l  d ';Q!L; 7 '5 7 3  
TKh :,'q:L 3 87567 3 ' 3 L 2 C 3  
hCd+hC3-V l~j:.: 879 3C 3 P79 33 
k Y 5 - Y  , .g!L: 3 i B 3 5  3 13467 
To:al r> !p~ l . l  -4 174957 3 191333 
Lab Ccr>r! ..S:crl; i d02 3C 2 193 C3 
i qb p.1 P d 3  8 43 
i ! k a  :3:9! .3a$338 7 ' 8 '  5C 2 181 53 
'olol S a j c  S 3  ~n j' 4 35 5 5 BC 

Wlsconsln Tmphic State Index [ W S I J  

Y e a r _  TP -. -- Chla I SO 
,273 r ' I  

'9!4 . - 583 58 28 57 ' 4  

' 08s 57 27 
'991 65 37 59 34 71 77 
,393 E748 4E 56 57 51 
'BY4 67 4C 53 25 53 97 
:a97 54 75 
1328 6 7 3  5 8 ' 2  4 2 ' 1  
15C9 54-46 4 E 4 1  5 7 0 2  
2>:0 6522 5 L ' B  59C7 
20.1,' E8C,4 55 8F 52 '1 
2004 85 83 53 97 57 '4 

Al 'fears :*e~qhtedl Em'?? 53 81 bC F1 
WI lriou.r~snenrs 63 5 '  58 05 56 " 3  

Ce-tral Re~ lon  51 25  49 Be 47 33 

Morphological I Geogaphical Data 

Parameter I Value 
Acreaqe i21C 
Vclume lacc*-fee:: 1318<, 
Per1me:er (miles: 24 3 
Snorelano Oevelopnenr 3 74 
Flaxlmuw Depth :'eetl 
Co,:nly Marqucttc Cou7'y 
T;@lC ' 68CmOC 
LI 1.e Maso- ?rq10-!'38?: ,:e-tnl Re~ lon  
K~cbo's EcoCeg 0.>1'9991 VCSE 

Watershed Data 

WILMS Class I Acrcagc I kglyr I lbslyr 
RCN c'op 4 ~ r 1 s ~ l i u r e  80292 2440<, 5 7 9 ?  
PastuwlG-ass 75106 9 '19  231% 
b13h Densty Il-9a- 1?18 Ac) :358 524 1817 
Med u7, 3erls.ty Jrban :I14 Acl 'ma 218 178 
'Su'etlands 49205 188' 6388 
FO.%t 72908 2556 5855 
S o f  Zo.rse 58  106 234 
Lak* Su-face ZZlc 268 591 

Secchi [feet] Cnlomphyl l  a (pglL) Phosphofus [pglLJ 
I Growing Season Summer Growing Season Summer Growing Season Summer 

Year Count Mean Count.- Mean CJ -- *a ' 5 13 4 L2U 'JU L />> ?U 

IS74 4 72 50 
19YC 1 i ? 1 7 C 23 C5 1 i 3  3C 
1836 10 15C 0" 5 152 5C 
19P' i 7 1 5  2 2E 53 i 6  5C 2 1 ' 5 0 0  2 115 3C . c 
1935 4 4 1 3 G 8 28 3 4 38 5 12463 3 1565: 
1Y54 4 i 5 7 7 5 55 28 2 44 55 5 1 - 5 8 3  2 1550C 
19?7 1:3C3 1'COo" 
19% 4 ? 5 3 7 @ L 2 i  5 5  3 i 2  53 4 l a 2 5  3 16833 
1939 4 5 5 4 ': 6 @ 26 3 4 75 4 96 C3 3 'C5 C3 
i 0 3 0  4 2 1 3 5 < ' 4  C3 3 13 33 4 'Cd 75 3 '1733 
iC3 '  4 2 5 3 i @ < 29 85  3 17 93 4 '27 50 3 168 23 

4 < 4 2 iC5d 3 7 4 C, 21 27 z -. !?Xe 'SO 25 123 30 
4'1 Years :Helqh'ed 8 3 1 3 1 21 I d  16 56 '27 53 1450 
"2.1 ~r130~rl:rl811:~ 4 3 22 3" 52 

Ze-tral Reglcn 7 8 7 5C 7C. 



APPENDIX E 

Stakeholder Survey Results 



#l Are you? 
Yea' R o d d  Res ae;x 9: 

Sedsona WeekenCS 1'6 
Total 268 
Rct.rcA 81 
E n p  oycc 78 
Total 161 

Ho'n many years have you or your 
a: -- tdmlly owned property on the lake? - 1 ,.?a( 73 

1 5yeara 
5 1C. yeacs 
1C 15years 
15 2C vears 

20 yea% 5" 
Total 258 

Aboul now many days dunng me year 
U3 do you uso your BuflalD Lake properiy? 

13 days 4 
" 0 -  2Odays C 
20 - 2 5  aays .S 
25 - 30 days > 
30 - 40 cays > 
do - so oays i e  
56 - 1OC days C3 
:OC - 153 days 3k 

15C - ZC3 days 1' 
2 G C  - 253 days 3 

i 5 C  - 3C3 days 4 

3 G C  - 365 days 2 
Permanel: Res,dei' 7k 

252 

What are Ihe most rmporiant reasons 
why you own propeny on the Buffalo 

M(lst] Lake? 
En:eca,n,rq YA 
Prajcny rvestmsrt 
Flsnlng 
3bsev1 rg  WI 0 l . f ~  
Swl'nn ng 
Peace and TranqLl ~ tv  
Sconlc Seadry 
Water Sk1.w 
Jet Skllrg 
M 3 t 3 ~ o a t 1 1 ~  
Ca?oelr.gkayad.nq 
Salllr.qm~nd Sdr: 

lY 

Total 266 

What are the most important reasons 
wny you own progeny on Lbe Buffalo 
Lake7 
Ertenaln,nq 
zrocnlv lnucslrrcnl 
: ~ h l n c  

Ilcsmm "4 '<';,Id lit. 
<r,rr.m~ng 

?race and T'~rod.l l r /  
>icrli BeJLlr 
',V~:er 5. IT< 

,Ie SLllnir 

fJclcrb2a'nq 
ian2elnqk l fdk l rq  
$a~l~nq?a~vlrd surf 



What are the most rrnporlanl reasons 
why you own property on ?he Buffalo 

#4[3rd) Lake? 
hie13 rllr'g 2C 
Fro>ert, r ~ v ~ ~ . . ~ i r r * t  26 
h5'11113 43 
T ? k ~ e - i l - ~  '"";I cl fe 3L 
S r l i i  r q  
veo i e  a r d  1 rariqL1 ~ i v  3 C  
S ~ e r i  L 5~au1Y 3C 
, A ,  v~dter Sklr'g 4 
.et 5.; 1"s 0 
Woto:buatlrlc 38 
Cdr10~1.1~;:kdva.; 113 4 
Sal 1.1c1w r.d Su-: I 

Othe 2 
fotar 256 

How many of the follow~ng wafercraw 
45 are kept and used a t  yourporpeny? 

C.an3es 74 
S311toa:5 5 
u0wtox.s SC, 
?Y' SkmlS 10 
t<c:crb3a's 25 -c 174 

Has the water quabry changed since 
#9 you obtained your porpedy? 

Severly Degra3ec 81 
Cearaded 34 
11-~r3ued J2 
Grestelr niprcved 81 
He-rialrwc 17e Save  + 1 
Total 251  

Your perceptton or the water quably 
1110 mlhin 8uffalo Lake? 

'nnc i R  . . . . 

.ess tPa.7 Famr 73 
-a#. 132 
Gocd ' 4 
Excel ent c 
Total 259 

Yourpercepiron of the current rishmg 
#11 quality wrfhirr Buffalo Lake7 

3cc' 25 
.ess t P a i  F a r  71 
=21' 33 
Gocd 51 
Excel e l :  ' 4 
Total 254 



SLPRC Suvey 

Whar do you cons~der to be rhe pnmaty 
management ObjeCtweS for B ~ a l o  

k12 Lake? 
A Pcov alr,p raker q~al ; ly  s~1ta3 le  for 
ns ,n td l r l i ~ .  !;sh B ol?er ~qus t l c  ~ t e  115 
B - R e a ~ c ~ n s  me seventy d 7Llsar.ce plart 
q r o ~ n  I<' 

C - Imprav~rg c a t e r q ~ a l ~ t y  cond t1o2s to: 
sd~tao,e, fu I -may contact :ecreat~ar.al dse 53 
0 - lnp:od,sg mlcl,fe ?ab~'al 35 
E - Nu?a o: the a30vz 3 
F -Al l  0' the dbove 84 
G - Othe: 2 

Have you been adequately Informed of 
dl3 the ~ssues facmg Buffalo Lake? 

ho 1C9 
Yes 72 
hO! sd-? 79 
Total 260 

Do you favor a drawdown of the lake to 
1114 coniml nuisancs plan? growfh? 

LC 175 
Yes CB 
hct  sure 7" 
Total 264 

Has the qualrry o f  the lake aflecred you 
#15 financrally or your porpedy value? 

No Affect 45 
Yes : 32 
No: Sure 29 
Total 260 

How would you rare the current planr 
# I S  harvesrrng effom on Buffalo Lake? 

Poor 75 
Less tha? Far  6C 
Far  83 
SC34 2 
Exce ler: 6 
Total 259 

What other methods would you like to 
see utilrzed to control nursance planr 

#17 g M W 7  
A - Cort~nsed L ~ C  of :no nocr,an~cal 
aqdatlc plant 7ar\.esr,np ' 68 
B - rcreasec m r t m l  by n a i ~ a l  nethocs 
a:ong the shorel~re '10 
C - J s e  r;f dquallc naralcues (cne,n.cals) 
an a lake-wlde 3as1s (gu ded by the 
Cls:rct) ' 65 
0 -Water .eve1 drawamr 55 



Bu'fa l~  .a*= :all 
Ccrnment Form RewrE 

Sear-I h h b o n r l  

Year Round Sun--2 Wn.kvrml R ~ ~ H I  Emplobea 
a h ,  > , m u '  53 3g 61 5 5  -9 

Ye6 Hr Total . . 

Did I W U  rccchr  jll#lhrr  IT^ Ibr  
dalr, rurrc 4ncl lr*all#ln #sf rC 1 .ak  

Fd~r'! ' 5 -  16.' 



YC* -. . - - . . No Total 

Ill8l > r # u  ht'al rhr lajl##m 

# ~ l ~ ~ r t ~ ~ t ' ~ i ~ ~ m t ~  t ~ x ~ l ~ n e  rht 9, ~ ' 8 1  

ahrlut [he 1 ah,' k681" ' 52 '5' 

Dtr[ lcru rcxll xhrlut Ihr l.sk 
t atr l o  thr l l a r r h  IIH15 BuTTalrb 

I xhr ' I c s ~ I ~ t l c r "  





*r* . .- - No Total 

N .I. ~ , n ~ ~ ~ ; h  ta i l ,  h~mrnr. 
8rnlhrn1~1t~~ n sb asldl84e a1 lhc lh<~~mlhx.' 46 48 

Yer 

\\ D \ R  Lnu Th,,,,.t~n, l y u * l l r  I n . . . , b ,  \hr l l , ,u  Pllnnln3 .1 AvA,~l## 1 nkr 
t nl..nrrrr(zj.- R ~ . ~ l ~ ~ r ~ l ~ ~ p  Cpclbr. ] . a h  I II,IIIVI t ~ < h l r ~ l ~  ~ I I ~ I ~ I :  i-w, 

\\ hlrh t # w t h l * l  ,1r1311aItaI I ~ Y  "11h 

rhv ~ n l # # r m a u l l n  * * t r t  rncr.7 

1nlcrc~lc81 1"' ;5 i h  25 12 I 2 4 





Clear Stab Turbid State TO-1 

R. I .~ I I  vn r l l ~  ~ n i m ~ r n ~ . ~ i h n  u r n  

, b a a  ,,,~,I.--l,,,l 8 %  ~ h t  ,tAh , , i ~ h t  

11.9tr1 ~ ~ u i l l ~ t %  111 H v f i l n  1 ah*"  37 37 $4 

Prm ~rlln: Kulurlnp thc I r n l r r ~ ~ > v a a t c r  

a a l r r  qu~l!t! ru~ lx t r lc  Ihr *r.%crlt! 111 ryual!t! rondirionx 

the nlalmtrnaorc 181 h*h oul*anrc ~llanr I I I -  [ rnpruunc 

~ n r l  ~uthcr ayusllr Ih1c rrcrnth trllrl! ronrxrl v~ldl!fc halrirxl 

N hrlt r1.r !tlu rrln*~dcr rrl lhc 11rtrnan 

rnxnavemlcol IH~ ]C~ I~ I IC I~ I  IIIT 
Buffalrr Lakc' 76 4 3  4 2  

387, "8,du~lrly iJ r. lrr~3rvv1. wn!..~ rnr.#<w-g 

'water qud fi 5M.b e 'or r e v e m  0, r n ~  rance oua rr cordnlorr ~ l l d l l f ~  hzbm'dt 
:t,v m3 ltrll.11151. ?I I.,) "ll,,' gr,lwt, 5b,!ilbll. 12, . " I I . _ I c ~ ~  

and >the. a c ~ a ' l c  lhfe ~ ~ ^ t i . ~ t  
- . - - - - - - - -. - - - -. - . . -. -. . . - . . - . 



Bura.o Laae Fair 
i3m-en-  Form Ae-s 

N o  7-5 T m t a  . 

08. %#mu IL.CI ..nu h ~ l ~  Im<n 

3 . h . d u ~ ~ ~ l $  smfmmrn~tJ (*I #ha #.*ut k 

I A L , ~ ~  &lult*I,m 1.L" :u 73 

iEl 1 , , G i .  . 

'Srrtcr -eve L.le 7 '81  dl n . 1 ' ~ w P n ~  hone of 
Drdrnd~wn T r e a m e r s  mc dDouv 3 m,#r 8 1 0  

. . - -. . - - . . . 




