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SUMMARY

Buftalo Lake is a shallow. eutrophic svstem and as a result it supports a great deal of aquatic
plant growth. Phosphorus load modeling based upon land use indicates the nutrients that fuel the
piant productivity come from the lake’s large walershed and even with dramatic changes in the
watershed, the nutrient levels would be sulticient to sustain the lake’s eutrophic state.
Unfortunately, the aquatic plant surveys documented that the lake contains a very high frequency
of exotics, specifically Eurasian water milfoil and curly-leaf pondweed, in fact over 70% of the
sample plots contained exotic plant species. Comparing the 2004 aguatic plant survey results
with results from a survey completed in the early 1980°s indicates that the presence of the exotics
has significantly reduced the [oristic quality of the lake. The decreased floristic quality
represents degradation in habitat value for fish and wildhfc and an overall decrease in the health
of the lake.

Problems with lake itself were not the only concern of this project. another was 1o increase the
capacity of the district to manage the lake by improving commumcation between the district and
its members and by increasing the membcership’s understanding of their lake. At the beginning
ol this project, the district’s only method of communication was their annual mecting. As a
result of this project, the district has held a very informative lake fair. created a website.
completed two membership surveys, sent out multiple mailings, and created a seasonal district
newsletler.

An implementation plan has been created 10 not only guide the district’s management of the lake,
but also to assure that the communication structure that has heen created during this project does
not breakdown. The vision statement developed 1o guide the management of the lake is as
follows:

The Buffulo Lake Protection & Rehabilitation District envisions that, through u
cooperative cffori. the futhre of Buffalo Lake is a lake with the natural aesthetics
and water quality that maintaing exceptional fish and wildlife habitat while
providing a varictv of recreational opportunities.

The plan was designed to meet the tollowing goals through implementable management actions:
Goal 1: Mamtain water quality (clear state)
Goal 2: Reduce invasive plants and increase important native plants
(ioal 3 Enhance recreational opportunities
Goal 4: [mprove natural acsthetics
Goal 3: Encourage cogperation and communication between agencies and municipalities

Goal 6: Elected Commissioners work to mect the goals and need of the Butfalo Lake
P&R District {added by District Board)

Summary Onterra LLC
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RESULTS & DISCUSSION
Water Quality

Judging the quality of lake water can be difticult because lakes display problems in many
different ways. However. focusing on specific aspects or parameters that arc important to lake
ecology. comparing those values to similar lakes within the same region. and historical data from
the study lake provides an cxcellent method to evaluate the quality of a lake's water. To
complete this task. three water quality parameters are focused upon within this document:

Phosphorus 1s a nutrient that controls the growth of plants in the vast majority of
Wisconsin lakes. [t is important to remember that in lakes. the term “plants™ includes
both algae and macrophvies. Monitoring and evaluating concentrations of phosphorus
within the lake helps to create a better understanding of the growth rates of the plants
within the lake.

Chlorophyll-a 15 the pigment in plants that is used during photosvarhesis. Chlorophyll-a
concentrations are directly related to the abundance of free-floating algac in the lake.
Chlorophyli-a values increase during algal blooms.

Secchi disk transparemcy is a measurement of water clarity. Of all limnological
parameters, 1t 15 the most used and the easiest for non-professionals to understand.
Furthermore. measuring Sccchi disk transparency over long periods of time is one of the
best methods of monitoring the health of a lake. The measurement is conducted by
lowering a weighted. 20-cm diameter disk with alternating black and white quadrates (a
Secchr disk) into the water and recording the depth just belore it disappears from sight.

The parameters described above are interrelated. Phosphorus controls algal abundance, which 1s
measured by chlorophyll-a levels. Water clarity. as measured by Secchi disk transparency. is
dircctly atfected by the particulates that are suspended in the water. In the majority of natural.
Wisconsin lakes. the primary particulatc matter is algac: thercefore. algal abundance dircctly
afttects water clarity. In addition. studies have shown that water clarity is used by most lake
users o Judge water quality — clear water equals clean water.

Each of these parameters is also directly related to the trophic state of the lake. As nutrients.
primarily phosphorus. accumulale within a lake. its productivity increases and the lake
progresses through three trophic states: oligotrophic. mesotrophic. and finally ewtrophic. Every
lake will naturally progress through these states: howcver. under natural conditions {i.c. not
influenced by the activities of humans) this progress can take tens of thousands of vears.
Unfortunately. human influence has accclerated this natural aging process in most Wisconsin
lakes. Monitoring the trophic state of a lake gives stakcholders a method by which to gauge the
health of their lake over time. Yet. classifving a lake into onc of threc trophic states docs not
give clear indication ol where a lake really exists in its trophic progression. To solve this
problem. the paramcters described above can be used in an index that will specify a lake’s
trophic state more clearly and provide a means for which to track 1t over time.

The complete results of these three parameters and the other chemical data that were collected at
Buffalo Lake can be found in Appendix A, The results and discussion of the analysis and
comparisons described above can be found in the paragraphs and figures that follow.

Onterra LLC Results & Discussion

£ bie Marugerrens Flanign)




Buffalo Lake
Comprehensive Management Plan - DRAFT b)

Comparisons with Other Datasets

Lillie and Mason (1983) is an excellent source
for comparing lakes within specific regions of
Wisconsin. They divided the state’s lakes into
five regions each having lakes of similar
nature or apparent characteristics. Marquette
County lakgg are included within the study’s e

Central Region (Figure 1) and are among 44 Northeast
lakes randomly picked from the region that

were analyzed for water clarity (Secchi disk),

chlorophyll-a, and total phosphorus. These :

data along with data corresponding to Southwest

statewide impoundment means, historical, ‘Central
current, and average data from Buffalo Lake

are displayed in Figures 2-4. Please note that Buffalo Lake"

the data in these graphs represent Southeast

concentrations and depths taken only during
the growing season (April-October) or
summer months (June-August) in the deepest

location in the lake (Figure 1). Furthermore,

the phosphorus and chlorophyll-a data Figyre 1. Lo_cz.ltion of Buffalo Lake within the regions
represent only surface samples.  Surface Wiizad oy Laboand Hisma (19).

samples are used because they represent the

depths at which algae grow and depths at which phosphorus levels are not greatly influenced by
phosphorus being released from bottom sediments.

Summer and growing season phosphorus levels in Buffalo Lake have fluctuated since the 1970’s
ranging from over 200 pg/L 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 poor using
the Apparent Water Quality Index developed by Lillie and Mason (1983) using the same dataset
of lake water quality as described above. These 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
Lake 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 are high compared to other
impoundments in the state and the lakes of the region. They
also fluctuate from year to year, but most often occur in the
fair to poor range, especially concerning the growing season
values. The majority of the time, 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
Lake, we would expect seasonal phosphorus values of

Results & Discussion O nte: IT a LLC
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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 chlorophyll-a, which we would expect to increase with total
phosphorus levels, in actuality does just the opposite. Although many factors impact the
chlorophyll and phosphorus relationship, a primary factor of algal limitation in Buffalo Lake
during the summer is likely the lake’s abundant macrophyte population. The macrophytes
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 zooplankton 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 aresult, algal populations would increase.

Buffalo Lake Average Total Phosphorus Levels
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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
(1983).

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
lower 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). During many
years, the Buffalo Lake clarity is comparable with other Wisconsin impoundments, but much
less than other lakes and impoundments in the central region.
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Buffalo Lake Average Chlorophyll-a Levels
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Figure 3. Buffalo Lake chlorophyll-a 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 and Mason
(1983).
2004 Seasonal Total Phosphorus & Chlorophyll-a Values
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Figure 4. 2004 seasonal Buffalo Lake total phosphorus and chlorophyll-a
concentrations..
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Buffalo Lake Average Secchi Disk Clarity
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Figure 5. Buffalo Lake Secchi 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 chlorophyll-a, total phosphorus, and Secchi disk
transparencies measured during the summer months in Buffalo Lake. The WTSI is based upon
the widely used Carlson Trophic State Index (TSI) (Carlson 1977), but is specific to Wisconsin
lakes. In essence, a trophic state index is a mathematical procedure that assigns an index number
that corresponds to a lake’s trophic state based upon three common lake parameters; chlorophyll-
a, Secchi disk transparency, and total phosphorus. The WTSI is used extensively by the WDNR
and is reported along with lake 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 lakes such as these, the relationship between
phosphorus, chlorophyll-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, or in Buffalo Lake’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 means 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

Onterra LLc
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encompasses i1ts macrophyte production. In the end. we must accept the fact that the trophic state
of Buffalo I.ake is actually higher than the strongly cutrophic nature that is displayed in Figure 6.

Buffalo Lake - Wisconsin Traphic State index
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Figure 6. Wisconsin Trophic State Index results for Buffalo Lake. Calculations based
upcn Liilie, et al. (1993).
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Watershe;i Kssessment

Buffalo Lake's watershed (drainage basin)
1s approximately 26,000 acres (roughly
40.6 mi?), yielding a watershed to lake area
ratio of approximately 118:1. This is a
very high ratio and lakes with higher ratios
tend to have greater phosphorus
concentrations relative to lakes with lower
ratios. This is because there is more land
delivering  (loading) sediments and
nutrients to the lake through its tributary.
The actual amount of pollutants (nutrients,
sediment, toxins, etc.) depends greatly on
how the land within the watershed is used.
Vegetated areas, such as forests, grasslands,
and meadows, allow the water to infiltrate
into the ground and do not produce much

Buffalo Lake
P & R District

Current Land Cover

Wetland
18.93%

_ Forest
28.04%

Medium Density
Urban
0.41%

__Golf Course
High Density Urban _/ 0.02%
0.52%
Pasture/Grass ' Row Crop
28.89% “Agriculture

23.19%

Figure 7. Buffalo Lake watershed land cover
types. WISCLAND data.

Current Loading Percentages

surface runoff. On the other hand,
agricultural areas, particularly row crops,
along with residential/urban areas reduce
infiltration and increase surface runoff.

Golf Course
0.3%

Lake Surface

The increased surface runoff associated De,ﬂf,:“.f,?ban_\

with these land covers leads to increased 0.5% ks

pollutant loading: which, in turn, can lead De"s';'t;gﬂmn A

to nuisance algal blooms, increased 2.1%

sedimentation, and/or overabundant

macrophyte populations. Pasture/Grass / Row Crop
23.0% E —Agriculture

61.6%

Land cover data from the Wisconsin

Initiative for Statewide Cooperation on

Landscape  Analysis ~ and ~ Data  Figuyre 8. Buffalo Lake watershed

(WISCLAND) for the Buffalo Lake phosphorus loading by land cover type.

watershed are displayed on Map 2. Much  WiLMS data.

of the watershed’s acreage is currently in a

vegetated state, either pasture/grass 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 lbs 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
ug/L. The estimated concentration corresponds well to mean growing season phosphorus
concentrations over the past 5 years (107 pg/L), indicating that the model 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 realized by implementing best
management practices (BMPs) within the lake’s watershed. BMPs include many techniques,

Results & Discussion
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such as; vegetated bufters along agricultural drainageways. terracing. crop rotation, manure
spreading plans, ete. However. in lakes with very large watersheds, like Buffalo Lake, major
changes in land cover may lead to reduced loadings, but not nccessarily to a reduction in the
trophic nature of the lake. Changes to the watershed of Buffalo Lake can be demonstrated
through modeling in Wil.MSK,

Table 1 lists the WILMS modeling results based upon the current watershed and two scenarios.
The first scenario represents the Buffalo L.ake watershed with the land covers responsible for the
highest loading rates. row crops and golf course. converted 10 forest. The second scenario
represents the entire watershed converted to forest.

Table 1. Buffalo Lake watershed phosphorus loading scenarios. Watershed loadings
and growing season concentrations modeled with WILMS.

Percent Phosphorus Mean Growing Season
Scenario Forest Cover Load (lbs) Phosphorus (pg/L)
Current 28 R7.000 100
Partial Forest Conversion 51 38.060 32
Full Forest Conversion 100 21.300 32

With the changes in the watershed, there are obvious drops in both the phosphorus {oads to the
lake and the resulting phosphorus concentrations that occur within the lake. Unfortunately. duc
to the size of the watershed, these lower phosphorus concentrations arc not cnough to decrease
the trophic state of the lake significantly (Figure 9). In tact. even with implementing a
unrealistic watershed restoration that involves converting the entire watershed to farestlands, the
lake would still be considered highly eutrophic and would likely exhibit the high levels of plant
biomass that currently exist within the lake.

wisconsin Trophic State Index
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Figure 9. Wisconsin Trophic State Index results for Buffalo Lake watershed using
different land cover scenarios. Calculations based upon Litlie, et al. (1893) using WiLMS
data.
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Aquatic Plants and the Lake Ecc;system

Although some lake users consider aquatic macrophytes to be “weeds” and a nuisance to the
recreational use of the lake, they are actually an essential element in a healthy 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
(Vallisneria americana) and wild rice (Zizania aquatica and Z. palustris) both serve as excellent
food sources for ducks and geese. Emergent stands of vegetation provide necessary spawning
habitat for fish such as northern pike (Esox /ucius) and yellow perch (Perca flavescens) In
addition, many of the insects that are eaten by young fish rely heavily on aquatic plants and the
periphyton attached to them as their primary food source. The plants also provide cover for
feeder fish and zooplankton, stabilizing the predator-prey relationships within the system.
Furthermore, rooted aquatic plants prevent shoreline
erosion and the resuspension of sediments and nutrients by
absorbing wave energy and locking sediments within their
root masses. In areas were plants do not exist, waves can
resuspend bottom sediments decreasing water clarity and
increasing plant nutrient levels that may lead to algae
blooms. Lake plants also produce oxygen through
photosynthesis and use nutrients that may otherwise be
used by phytoplankton, which helps to minimize nuisance
algal 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 structure by providing too much cover
for feeder fish resulting in reduced numbers of predator fish and a stunted pan-fish population.
Exotic plant species, such as Eurasian water milfoil and 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 protect and
possibly enhance the important plant communities within the lake. Unfortunately, the latter is
often neglected and the ecosystem suffers as a result.

nterra LLC T Results & Discussion
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Introduction to Aquatic Plant Management and Protectfoﬁ-

Many times an aquatic plant management 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 remember the vital benefits that native aquatic plants provide to lake users and the
lake ecosystem, as described above. Therefore, all aquatic plant management plans also need to
address the enhancement and protection of the aquatic plant
community. Below are general descriptions of the many
techniques that can be utilized to control and enhance aquatic
plants. Each alternative has benefits and limitations that are
explained in its description. Please note that only legal and
commonly used methods are included. For instance, the
herbivorous grass carp (Ctenopharyngodon idella) is illegal in
Wisconsin and rotovation, a process by which the lake bottom
is tilled, is not an accepted practice. Unfortunately, there are
no “silver bullets” that can completely cure all aquatic plant
problems, which makes planning a crucial step in any aquatic
plant management activity. Many of the plant management
and protection techniques commonly used in Wisconsin are
described below.

Permits

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 from the permit requirement if the area of plant
removal 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. Furthermore, installation of aquatic plants,
even natives, requires approval from the WDNR. It is important to note that local permits and
U.S. Amy Corps of Engineers regulations may also apply. For more information on permit
requirements, please contact the WDNR Regional Water Management Specialist or Aquatic
Plant Management and Protection Specialist.

Native Species Enhancement

k- YVAENIN The development of Wisconsin’s shorelands has increased

) B dramatically 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 manicured lawns and flowerbeds. The conversion
of these areas immediately leads to destruction of habitat utilized
by birds, mammals, reptiles, amphibians, and insects. The
maintenance of the newly created area helps to decrease water quality by considerably increasing
inputs of phosphorus and sediments into the lake. The negative impact of human development
does not stop at the shoreline. Removal of native plants and dead, fallen timbers from shallow,

Results & Discussion ( OnterraLLc
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near-shore areas for boating and swimming activitics destroys habitat used by fish. mammals.
birds. insccts. and amphibians. while feaving bottom and shoreline sediments vulnerable (o wave
action caused by boating and wind. Many homeowners significantly decrease the number of
trees and shrubs along the waler’s edge in an effort to increase their view of the lake. Howcver.
this has been shown to locally increase water temperaturcs. and decrease infiltration rates of
potentially harmful nutrients and pollutants. Furthermore. the dumping of sand to create beach
areas destroys spawning. cover and feeding areas utilized by aquatic wildlife.

In recent years. many lakefront property owners have realized increased aesthetics. fisheries.
properts values. and water quality by restoring portions of their shoreland to mimic its unaltered
state.  An area of shore restored to 1ts natural condition. both in the water and on shore. 15
commonly called a shoreland buffer zone. The shoreland buffer zone creates or restores the
ccological habitat and benefits lost by traditional suburban landscaping. Simply not mowing
within the bulfer zone does wonders to restore some the shoreland’s natural function.

Enhancement activities also include additions of submergeni. emergeni. and floating-leaf plants
within the lake itself. These additions can provide greater species diversity and may compcte
against exotic species,

Cost

The cost of native. aquatic and shoreland plant restorations is highly variable and depend on the
size of the restoration arca. planting densities. the species planted. and the type ol planting {e.g.
seeds, bare-roots. plugs. live-stakes} being conducted. Other factors may include cxtensive
grading requirements. removal of shorcland stabilization (e.g.. rip-rap. seawall). and protective
measurcs used fo guard the newly planted area from wildlife predation, wave-action, and erosion.
In general. a restoration project with the characteristics described below would have an estimated
malerials and supplics cost of approximately $4.200.

e The single site used for the cstimate indicated above has the following characteristics:

An upland buffer zone measuring 35" x 100",

8]

o An aquatic zone with shallow-water and deep-water areas of 107 x 100" each.

o Site is assumed to need little invasive species removal prior to restoration.
Site has a moderate slope.

o I'rees and shrubs would be planted at a density of 435 plants/acre and 1210
plants/acre. respectively.
Plant spacing for the aquatic zone would be 3 feet.

o Each site would need 100" of biolog to protect the bank toe and cach site would
need 1007 of wavebreak and goose netting to protect aquatic plantings.

o Each site would need 100" of erosion control fabric to protect plants and sediment
near the shoreline (the remainder of the site would be mulched).

o

There 1s no hard-armor (rip-rap or seawall) that would need to be removed.

o]
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Advantages

Improves the aquatic ecosystem through species diversification and habitat enhancement.
Assists native plant populations to compete with exotic species.

Increases natural aesthetics sought by many lake users.

Decreases sediment and nutrient loads entering the lake from developed properties.
Reduces bottom sediment resuspension and shoreline erosion.

Lower cost when compared to rip-rap and seawalls.

Restoration projects can be completed in phases to spread out costs.

Many educational and volunteer opportunities are available with each project.

Disadvantages

Property owners need to be educated on the benefits of native plant restoration before they are
willing to participate.

Stakeholders must be willing to wait 3-4 years for restoration areas to mature and fill-in.
Monitoring and maintenance are required to assure that newly planted areas will thrive.

Harsh environmental conditions (e.g., drought, intense storms) may partially or completely
destroy project plantings before they become well established.

Manual Removal

Manual removal methods include hand-pulling, raking, and hand-
cutting. Hand-pulling involves the manual removal of whole plants,
including roots, from the area of concern and disposing them out of
the waterbody. 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 rakes are available from commercial sources
or an asphalt rake can be used. Hand-cutting differs from 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
technique involves throwing a specialized “V™ shaped cutter into the plant bed and remevmg, 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
4-foot 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 decomposition. 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™.

Cost

Commercially available hand-cutters and rakes range in cost from $85 to $150. Power-cutters
range in cost from $1200 to $11,000.

Results & Discussion Onterra LLc
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Advantages

Very cost effective for clearing arcas around docks. picrs. and swimming areas.
Relatively environmentally safe if treatment is conducted after June 15*.
Allows lor selective removal of undesirable plant species.

Provides immediate relief in localized area.

Plant biomass 1s removed from watcrbody.

Disadvantages

[.abor intensive.

Impractical for larger areas or dense plant beds.

Subsequent treatments may be needed as plants recolonize and/or continue to grow.
Uprooting of plants stirs bottom scdiments making it difficult to harvest remaining plants
Mav disturb henthic organisms and fish-spawning areas.

Risk of spreading invasive species if {ragments are not removed.

Bottom Screens

Bottom screens are very much like landscaping fabric used to block weed growth in Jowerbeds.
The gas-permeable screen is placed over the plant bed and anchored to the lake bottom by
staking or weights. Only gas-permeable screen can be used or large pockets of gas will form
under the mat as the result of plant decomposition. This could lead to portions of the screen
becoming detached from the lake bottom. creating a navigational hazard. Normally the screens
are removed and cleaned at the end of the growing season and then placed back in the lake the
following spring. If they are not removed. sediments may build up on them and allow for plant
colonization on top of the screen.

Cost

Material costs range between $.20 and $1.25 per square-foot. Installation cost can vary largely.
but may roughly cost $750 to have 1.000 square feet of bottom screen installed. Maintenance
costs can also vary, but an estimate for a waterfront lot arc about $120 cach ycar.

Advantages

Immediate and sustainable control.

Long-term costs are low.

Excellent for small areas and around obstructions.

Matcrials are reusable.

Prevents fragmentation and subsequent spread of plants to other areas.

Disadvantages

Installation may be difficult over dense plant beds and in deep walter.

Not species specific.

Disrupts benthic fauna.

May be navigational hazard in shallow water.

Initial costs are high.

Labor intensive due to the scasonal removal and reinstallation requirements.
Docs not remove plant biomass from lake.

Not practical in large-scale situations.

Onterra LiC Results & Discuvsion
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Water Level Drawdown

The primary manncer of plant control through water level drawdown is the exposure of sediments
and plant roats‘tubers to desiccation and either heating or freezing depending on the timing of
the treatment. Winter drawdowns are more common in temperate climates like that of
Wisconsin and usually occur in reservoirs because of the easc of water removal through the
outlet structure. An important fact to remember when considering the use of this technique 15
that only certain specics arc controlled and that some species may even be enhanced.
Furthcrmore, the process will likely need to be repeated every two or three vears to keep target
species in check.

Cost

The cost of this alternative 1s highly vanable. 1f an outlet structure exists, the cost of lowering
the water level would be minimal: however., it there is not an outlet. the cost of pumping water 0
the desirable level could be very expensive.

Advantages

Inexpensive if outlet structure exists.

May control populations of certain species, like Eurasian water-milfoil and coontail.

Allows some loose sediments to consolidate.

May enhance growth of desirable emergent specics.

Other work, like dock and pier repair may be completed more easily and at a lower cost while
water levels are down.

Disadvantages

May bc cost prohibitive if pumping 1s required 1o lower water levels.

Has the potential to upset the lake ecosystem and have significant attects on fish and other
aquatic wildlife,

Adjacent wetlands may be altered due to lower water levels.

Disrupts rccreational, hydroelectric, irrigation and water supply uses.

May enhance the spread of certain undesirable species. like common reed (Phragmites australis)
and reed canarv grass (Phulariy arundinucea),

Permitiing process requires an environmental assessment that may take months (o prepare.
Unselective,

Harvesting

Aquatic plant harvesting is frequently used in Wisconsin and involves the cutting and removal of
plants much like mowing and bagging a lawn. Harvesters arc produced in many sizes that can
cut 1o depths ranging trom 3 to 6 feet with cutting widths of 4 to 10 feet. Plant harvesting speeds
vary with the size of the harvester, density and types of plants, and the distance to the off-loading
area. Equipment requirements do not end with the harvester. In addition to the harvester, a
shere-convevor would be required to transfer plant material from the harvester to a dump truck
lor transport to a landfill or compost site. Furthermore, if off-loading sites are limited and/or the
lake is large. a transport barge may be needed to move the harvested plants from the harvester 1o
the shore in order to cut back on the time that the harvester spends traveling to the shore
Canveyor.

Results & Discussion Onterra LLC
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Some lake organizations contract to have nuisance plants harvested, while others choose to
purchase their own equipment. If the :
later route is chosen, it is especially
important for the lake group to be
very organized and realize that there
is a great deal of work and expense
involved  with  the  purchase,
operation, maintenance, and storage
of an aquatic plant harvester. In
either case, planning 1is very
important to minimize environmental
effects and maximize benefits.

Costs

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

Advantages

Immediate results.

Plant biomass and associated nutrients are removed from the lake.

Select areas can be treated, leaving sensitive areas intact.

Plants are not completely removed and can still provide some habitat benefits.

Opening of cruise lanes can increase predator pressure and reduce stunted fish populations.
Removal of plant biomass can improve the oxygen balance in the litoral zone.

Harvested plant materials produce excellent compost.

Disadvantages

Initial costs and maintenance are high if the lake organization intends to own and operate the
equipment.

Multiple treatments may be required during the growing season because Jower portions of the
plant and root systems are left intact.

Many small fish, amphibians and invertebrates 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
operation.

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.

Qnterra LLC
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Chemical Treatment

There are many herbicides available for controlling aquatic macrophytes and cach compound is
sold under many brand names. Aquatic herbicides fall into two general classifications:

1. Contact herbicides act by causing extensive cellular damage, but usually do not aftect the
areas that were not in contact with the chemical. This allows them to work much faster,
but does not result in a sustained cffect because the root crowns, roots, or rhizomes are
not killed.

2. Swystemic herbicides spread throughout the entire plant and often result in complete
mortality if applied at the right time of the year.

Both types are commonly used throughout Wisconsin with varying degrees of success. ['he use
of herbicides is potentially hazardous to both the applicator and the environment. so all lake
organizations should seek consultation and/or services from professional applicators with
training and experience in aquatic herbicide use.

Below arc brief descriptions of the aquatic herbicides currently registered for use in Wisconsin.

Fluridone {(Sonar®, Avast!®) DBroad spectrum. systemic herbicide that is effective on most
submersed and emergent macrophytes. 1t is also cffective on duckweed and at low
concentrations has been shown to sclectively remove Eurasian water-milfoil. Fluridone slowly
kills macrophytes over a 30-90 day peried and is only applicable in whole lake treatments or in
bays and backwaters were dilution can be controlled. Required length of contact time makes this
chemical inapplicable for use in flowages and impoundments. [rrigation restrictions apply.

Glyphosate (Rodeo") Broad spectrum, systemic herbicide used in conjunction with a surfactant
to control emergent and floating-leaved macrophytes. It acts in 7-10 days and is not used lor
submergent species This chemical 1s commonly used [or controlling purple loosestrife (Lythrum
salicaria).. Glyphosate 1s also marketed under the name Roundup®: this formulation is not
permited for use near aquatic cnvironments becausc of its harmful effects on fish, amphibians,
and other aquatic organisms.

Diquat (Reward®, Weedtring-D*) Broad spectrum, contact herbicide that is etfective on all
aquatic plants and can be sprayed directly on foliage (with surfactant) or injected in the water. It
is very fast acting. requiring only 12-36 hours of exposure time. Diquat readily binds with clay
particles, so it is not appropriate for use in turbid waters. Consumption restrictions apply.

Lndothal (Hydrothol®, Aquathol®) Broad spectrum, contact herbicides used for spot treatments
of submersed plants. The mono-salt form of Endothal (Hydrothol®) is more toxic to fish and
aquatic invertebrates, so the dipotassium salt {Aquathol"} is most often used. Tish consumption,
drinking. and irrigation restrictions apply.

2.4-D (Navigatej{’. Aqua-Kleen®, ctc.) Seclective, systemic herbicide that only works on broad-
leaf plants. The selectivity of 2.4-D towards broad-leaved plants (dicots) allows it to be used for
Eurasian water-milfoil without affecting many ol our native plants, which are monocots.
Drinking and irrigation restrictions apply.

Resulrs & Discussion O nterra LLC
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Advantages

Ierbicides arc casily applied in restricted areas. like around docks and boatlifts.

Il certain chemicals are applied at the correct dosages and at the right time of vear, they can
selectively control cerlain invasive species. such as Eurasian watcr-milfoil.

Some herbicides can be used elfectively In spot treatments.

Disadvantages

Fast-acling herbicides may cause tishkills due to rapid plant decomposition if not applied
correctly.

Many people adamantly object to the use of herbicides in the aquatic environment: therefore. all
stakeholders should be included in the decision to use them.

Many herhicides arc nonselective.

Most herbreides huve a combination of use restrictions that must be followed after their
appheation.

Many herbicides are slow-acting and may require multiple treatments throughout the growing
Season.

Cost

Herbicide application charges vary greatly between $400 to $1000 per acre depending on the
chemical used. who applies 1l. permitting procedures. and the size of the trcatment arca.

Biological Controls

There are many insects. fish and pathogens within the United States that are used as biological
controls for aquatic macrophytes. For instance. the herbivorous grass carp has been used tor
vears in many states to control aquatic plants with some success and some failures. However. it
1s illegal to possess grass carp within Wisconsin because their use can create problems worse
than the plants that they were used to control. Other states have also uscd insects to battle
invasive plants. such as waterhyacinth weevils (Neocheting spp.) and hyvdnlla stem weevi)
(Bagous spp.) to control waterhyacinth {Eickhornia crassipes) and  hydrilla (Hvdrifla
verticillatay. respectively. Fortunately. 1t 1s assumed that Wisconsin's chmate 18 a bit harsh lor
these two invasive plants. so there 1s no need for either biocontrol inscet. However. Wisconsin.
along with many other states. is currently experiencing the expansion of lakes infested with
Eurasian water-milfoil and as a result has supported the experimentation and use ol the milfoil
weevil {Eukrychiopsis lecontei) within its lakes. The milfoil weevil is a native weevil that has
shown promise in reducing Lurasian water-milfoil stands in Wisconsin, Washington. Vermont.
and other states. Rescarch 1s currently being conducted to discover the best situations for the usc
ol the insect in battling Furasian water-milfoil. Wisconsin is also using two species of leaf-
eating beetles (Galerucella calmariensis and (. pusifla) 1o battle purple loosestrife.  These
biocontrol 1nsccts are not covered here because purple loosestrife 1s predominantly a wetland
species.

Advantages
Milfoil weevils occur naturally in Wisconsin.
This is likely an environmentally safe alternative for contralling Furasian water-milfoil,

Onterra LLC Resufts & Discussion
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Disadvantages

Stocking and monitoring costs arc high.

This is an unproven and experimental treatment.

There is a chance that a large amount ot money could be spent with little or no change in
Furasian water-milfeil density.

Cost

Stocking with adult weevils costs about S1.20/weevil and they are usually stocked in lots of 1000
Or Mare.

Analysis of Current Aquatic Plant Data

Aquatic plants arc an important element in every healthy lake. Changes in lake ccosystems are
otten tirst seen in the lake's plant community. Whether these changes arc positive, like variable
water levels or negative. like increased shorcland development or the intreduction of an exotic
species. the plant community will respond.  Plant communities respond in a variety of ways:
there may be a loss of one or more species, certain life forms. such as emergents or floating-leaf
communitics may disappear from certain areas of the lake. or there may be a shift in plant
dominance between species. With periodic monitoring and proper analysis, these changes are
relatively easy to detect and provide very usctul information for management decisions.

As described in more detail in the methods section. a comprehensive aquatic plant survey was
completed on Buffalo Lake during August 23-27 and September 1. 2004, The survey produces a
great deal of information about the aquatic vegetation of the lake (Appendix B). These data are
analyzed and presented in numerous wavs: cach 15 discussed in more detail below.

Primer on Data Analysis & Data Interpretation

Species List

The species list 1s sumply a list of all of the species that were found within the lake, both exotic
and native. The hst also contains the lile-form of each plant found, 1ts scicntific name, and its
coefficient of conservatism. The latter 15 discussed in more detall below. Changes in this list
over time, whether it is ditferenees in total species present. gains and loses of individual specics,
or changes n life-farms that are present. can be an early indicator of changes in the health of the
lake ecosystem.

Frequency of Occurrence

Frequency of occurrence describes how often a certain species is found within a lake.
Obviously, all of the plants cannot be counted in a lake. so samples are collected from pre-
determined arcas. In the case of Butfalo Lake, plant samples were collected from plots latd out
on a grid that covered the entire lake. Using the data collected from these plots, an estimate ol
occurrence of each plant species can be determined. In this section, relative frequency of
occurrence 1s used to describe how often cach species occurred in the plots that contained
vegetation. These valucs are presented in percentages and il all of the values were added up,
they would cqual 100%. For example. it water hly had a relauve frequency of 0.1 and we
described that value as a percentage, it would mean that water hly made up 10% of the
population.

Resulrs & Discussion O nterra LLC
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In the end. this analysis indicates the species that dominate the plant community within the lake.
Shifts in dominant plants over time may indicate disturbances in the ecosystem. For instance.
low water levels over several years may increase the occurrence of cmergent species while
decrcasing the vecurrence of floating-leaf specics. Introductions of invasive exotic species may
result in major shifls as they crowd out native plants within the system.

Species Diversity

Species diversity s probably the most misused value in ccology because it is often contused with
species richness.  Species richness is simply the number ol species tound within a system or
community. Although these values are related. they are far from the same because diversity also
tahes into account how cvenly the species accur within the svstem. A lake with 25 species may
not be more diverse than a lake with 10 1f the first fake 1s highly dominated by one or two species
and the sccond lake has a more even distribution.

A lake with high specics diversity 1s much more stable than a lake with a low diversity. This is
analogous to diverse financial portfelie in that a diverse lake plant community can withstand
environmental {luctuations much hike a diverse portfolio can handle economic fluctuations. For
example. a lake with a diverse plant community s much better sutted to compete against exotic
infestation than a lake with a lower diversity.,

Floristic Quality Assessment

Floristic Quality A::;scssmcpt (FQA) 13 used_ o evaluate the Ecoregions are areas related by
chwspncss of a lal\:e § aguatic p_lam communtty t_o Fhat of. an | similar climate, physiography,
undisturbed. or pristine. lake. The higher the floristic quality, hydrology, vegetation and wildlife
the closer a Jake is to an undisturbed system. FQA is an | potential. Comparing ecosystems
excellent tool for comparing individual lakes and the same | in the same ecoregion is sounder
lake over time. [n this section. the floristic quality of Buffalo |than comparing systems within
|.ake will be compared to lakes in the same ccoregion and in | manmade boundaries such as
the stitle. counties, towns, Or states.

The floristic quality of a lake is calculated using its species richness and average specics
conservatism. As mentioned above. specics richness 1s simply the number of species that occur
in the lake. for this analysis, only native species are utilized. Average species conservatism
utilizes the cocfficient of conservatism values for each of those species it its calculation. A
species coefficient of conservatism value indicates that species likelihood of being found in an
undisturbed {pristine} system. The valucs range from one to ten. Specics that arc normally
found in disturbed systems have lower coellicients. while specics frequently found in pristine
svstems have higher values. For example. cattail. an invasive native species, has a valug of 1.
while common hard and softstem bulrush have values of 5. and Oakes pondweed. a scnsitive and
rare species. has a value of 10. On their own. the species richness and average conservatism
values for a lake are useful in assessing a lake’s plant community: however. the best assessment
of the lake’s plant community health 1s determined when the two values are used to calculate the
lake’s {loristic quality.

Community Mapping
A kev component of the aquatic plant survey 1s the creation of an aquatic plant community map.
The map represents a snapshot of the important plant communities in the lake as they existed in
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during the survey and is valuable in the development of the management plan and in
comparisons with surveys completed in the future. A mapped community can consist 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 include cattails,
bulrushes, and arrowheads, and floating-leaf species include white and yellow pond lilies.
Emergents and floating-leaf communities lend themselves well to mapping because there are
distinct boundaries between communities. Submergent species are often mixed throughout large
areas of the lake and are seldom visible from the surface; therefore, mapping of submergent
communities is more difficult and often impossible. For Buffalo Lake in particular, the entire
lake bottom is available to and used by macrophytes. The only areas that did not have plant
growth were the areas that have seen decades of harvesting, especially the area over the main
channel (Photos 1 and 2). As a result, the ability to map communities on Buffalo Lake is very
limited.

Photo 1. Buffalo Lake during vegetation Photo 2. Buffalo Lake during vegetation

survey facing north towards railroad survey 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 milfoil are the primary targets of this extra attention.

Eurasian water-milfoil is an invasive species, native to Europe, Asia 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 fragmentation, which
has supported its transport between lakes via boats and other equipment. In 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 temperatures 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
that 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 recreational activities such as swimming, fishing, and boating.

Results & Discussion
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Curly-leaf pondweed is a European exotic first
discovered in Wisconsin in the early 1900°s that
has an unconventional lifecycle giving it a o
competitive advantage over our native plants. >

Curly —leaf pondweed begins growing almost ais.. . o o -
immediately after ice-out and by mid-June is at e o

peak biomass. While it is growing, each plant S AT s ¥
produces many turions (asexual reproductive soee ,:_ g "":_;*M .
shoots) along its stem. By mid-July most of the | x5 — . P

plants have senesced, or died-back, leaving the "~ F-m “
turions in the sediment. The turions lie dormant i / R,
until fall when they germinate to produce winter - M:m ''''' b o
foliage, which thrives under the winter snow and o B o - m-—?
ice. It remains in this state until spring foliage is - :‘::,,m-a ..
produced in early May, giving the plant a - SR 8
significant jump on native vegetation. Like TN g R
Eurasian water-milfoil, curly-leaf pondweed can e [N -

become so abundant that it hampers recreational
P Figure 10. Spread of Eurasian water

activities within the lake. Furthermore, its mid- g . : .
e back can. cause:alizal bloomia Spsimed milfoil throughout Wisconsin counties.
PHIIEIEE WS WDNR Data 2004 mapped by Onterra.

from the nutrients released during the plant’s
decomposition.

Buffalo Lake 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 lake was highly dominated by coontail, Eurasian water
milfoil, small duckweed, and common watermeal (Figure 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 infrequent basis. The uneven distribution of occurrence displayed in
Figure 11 results in a moderate diversity of 0.84 for Buffalo Lake.

Four aquatic plant studies have been completed on Buffalo Lake since the early 1980’s.
Although each of these studies were completed by different surveyors and a variety of techniques
were used to collect the data, the use of Nichols™ (1999) Floristic Quality Assessment (FQA) is
still applicable to compare the results between the studies (Figure 12). The full species lists from
all four studies with explanations of how the results were interpreted and used are contained
Appendix C.

The FQA of the four plant 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 water milfoil was not found during the
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1982 survey and it was the second most frequent occurrence during the 2004 survey, it 1s likely
that the expansion of that plant’s presence is responsible for the dramatic decreases scen in
average species conservatism and floristic quality within Buffalo Lake. Curly-leaf pondweed.
which was found in all four surveys, has likely played a role in the degradation of the native
community also. Furthermore. the extent of degradation could worsen because the two plants
with the highest average conservatism values, long-leaf pondweed and wild rice (Map 3), were
each only found in one location. If these two plants were to disappear from the lake, the average
conscrvatism would drop to 4.7 and the floristic quality to 20.5. These are substantial changes
that could realistically occur and truly indicate the profound atfect that the Eurasian water milfoil
and curly-leaf pondweed have had on Bulfalo Lake’s aquatic plant community.

Onerall the aquatic plant community of Butfalo Lake is likely not what it once was, or what 1t
could be, Considering that nearly 71% of the plots that were sampled contained exotics, it is not
difficult to understand why. A fertile system like Buffalo Lake will always support an
abundance of plants; it is unfortunate that most of the plants that it is currently supporting happen
1o be non-native and invasive plants that provide Icss habitat-value than natives.

Table 2. Aquatic plants occurring in Buffalo Lake during 2004 survey. Naming
following Wisconsin State Herbarium. Coefficient of Conservatism {Nichols 1999).

Scientific Common Coefficient of
Name Name Conservatism {C)

- ifs versicofor™ Narthern blue flag 5
5 Tyhpa latifolia* Broad-teaved cattail 1
=4 Zizarua palustris* Narthern Wild rice 8
uEJ Sagitfana fatifolia~ Common arrowhead 3
Schonoeplectus tabernaemontani’ Softstern bulrush 4
- Lemna minor Small duckweed 5
s Wolffia columbiana Common watermeal 5
E’ Nymphaea odorata White water lily 6
= Nuphar variegata Spatterdock 6
E Nelumbo lutea American lotus 8
Polygonum amphibium™ Water smartweed 5
Ceratophyfium demersum Coontail 3
Vallisnena americana Wild celery 8
Elodea canadensis Common waterweed 3
E Potamogeton zosteriformis Fiat-stem pondweed 6
GE; Spirodela polyrhiza Great duckweed 5
E Potamogeton nodosus Long-leaf pondweed 7
7 Stuckenia pectinata® Sago pondweed 3
Heteranthera dubia” Water stargrass 8

Myriophyllum spicatum Eurasian water milfoil Invasive

Potamogeton crispus Curly-leaf pondweed Invasive

* = Incidental Species (found outside of plots)
"Formally known as Scirpus validus.
*Formally known as Polamogeton pectinatus.
3Formally known as Zosterefla dubia.
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Figure 11. Buffalo Lake aquatic plant occurrence analysis of 2004 survey data. Exotic
species indicated with red.
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Figure 12. Floristic Quality Assessment using data from four aquatic plant surveys
completed on Buffalo Lake. Analysis following Nichols 1999.
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STAKEHOLDER PARTICIPATION

Stakeholder participation was utilized in three [orms throughout the course of this project; first
through the eftorts of the district’s steering committee, second through educational presentations
and articles. and third through stakeholder surveys, Fach of these is discussed in more detail
below. Unless otherwise stated. all materials referenced below are contained in Appendix D.

The district board created an ad hoc steering committee to work with Mr. Tim Hoyman of
Onterra, the firm hired to complete the ecological studics and assist in the development of this
plan. The first mecting of the steering committee was held on June 5, 2004 and included a briel
introduction to the project and the process that would be used to create the management plan.
Between June 2004 and December 2005, the commitlee met a total of 12 times. with 6 of thosc
meetings being with Mr. Hoyman. and the remaining 6 being work mectings where the group
completed a specific task. During these meetings. the group designed the surveys described
below. planned a successtul lake fair, formed the goals that were accepted by the district
membership in August 2005, and created the management actions that make up the
Implementation Plan. The group also acted as a sounding board or focus group for the district as
a whole. Overall, it was the work of the stecring committee that made this project a success.

Stakeholder education is an important part of every environmental planning cxcrcise.  If
stakeholders do not understand the value of the ecosystem they are managing. they will not strive
to protect or enhance it. Steering committee discussions led to the conclusion that there was a
great dcal of misinformation pertaining to the lake’s condition, s history, and its management:
meaning that stakeholder education was even more important tor praject suceess.  [lowever,
betore any educational mtiative could begin, the commuttee understood that the district’s
communication structure needed to be cnhanced because at that time it relied on occasional
mailing and its annual mccting to get the ward out. The communication problem was later
verificd dunng the first survey when only 28% of the district members indicated that they were
adequately informed about district events and news (Appendix E).

From the first meeting the steering committee knew that thcy wanted to create two permanent
forms of communication: a district website and a scasonal newsletter. However. the committee
also knew that the district members desired news concerning the new management project that
was starting and rumors that & water level drawdown was to occur that tall: therefore, the
steering commitiee. with Mr. Hovman's assistance, created a one-page information flyer that was
sent to each distriet propcerty and published in the local paper.

I'he website (www buttalolakedistrict.org) was accessible by May 2003 and has steadily grown
in content since its nception. At this time, it contains a number of useful links and contacts,
meeting announcement and minutes, and a posting of presentations and newsletters. The first
newsletter was published during the fall of 2004 with others following during the spring,
summer, and [all of 2005, Each of the newsletters contained an educational article concerning,
the lake and/or the progress of the project. The first edition contained an article summarizing a
presentation reporting the preliminary findings of the aquatic plant surveys at the lake. which
was given 1o the steering committee by Mr. Hoyman. The second announced the lake fair that
was planned tor the tollowing spring and an updated schedule for the completion ot the
management plan.  The third contained a summary of the very successtul lake fair (details
below). The lourth edition contained numerous articles about the lake, a presentation of the
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goals that were set for the management plan. an article describing the aquatic plant herbicide.
Fluridone. and why it is not practical for use in Buffaio Lake. and an article discussing clear and
turbid state dynamics of shallow lakes. Much like the website. the newsletter has increased in
content as each 1ssue was published.

I'he most ambitious educational event in the project was by far the Buffalo Lake Fair, held on
May 14. 2005 at the Montello High School. Over 200 district members and non-members
visited the nine informational booths set up by the district. the WDNR. and Marquette County.
Mr. Hovman presented the study results and his recommendations for the management of the
lake using two methods. [he first was a 407 x 727 poster diagramming the causcs and cffects of
the Buffalo Lake ecosvstem: the second was a detailed presentation he made as the fair’s keynote
address. Mr. Hovman answered many questions while attending s booth and [ollowing his
presentation,

The fair was considered a resounding success based upon comments received during the fair, by
its incredible attendance. and by the positive comments related through the surveys that were
returned by district members following the cvent.  As with all of the cducational initiatives. the
work of the steering committee was responsible {or the fair’s success.

Two surveys were disbursed and their results compiled (Appendix E) as a part of this project.
The first survey was sent out to district members during the summer of 2004, [t contained three
categories of questions: 1) those pertaining to biographical and lake use information. 2) those
designed to gather data concerning the member’s perception of the quality of the lake and how it
should be managed. and 3) questions about the type and condition of the property’s septic
svstem. The form also provided an area for comments. The first category shed light on the make
up the district membership and helped determine the experience they had on the lake and how
the district would be able to maximize the cffectiveness of their communications. The second
set. along with the comments provided insight as to how much the district members understood
about the ecology of their lake. and how they believed it could be managed. This understanding
became the basis of much the educational initiative. The third category was beyond the scope of
this project. but may be usctul 1n further studics.

The interpretation of survey results is always difficult and often confusing. In general. the
comments and the information provided by the second category of questions indicates that many
of the pcople that own property around the lake are dissatisfied with its condition or helieve it to
be only fair. They also indicate that many of the residents believe that the lake can be better.
Some believe that there is a “silver bullet” that will make the lake free of “weeds™ and algae and
create a lake better tor swimming. boating. and fishing. This mythical “silver bullet™ would
come in the form of a chemical herbicide, dredging. and/or increased harvesting. Throughout the
course of the preject. attempts were made to dispel these myths and to increase the realistic
understanding of the lake and what it can be.

The second survey was sent out to district members following the lake fair and included
questions aimed at: assessing the effectiveness of the new educational and communication
cfforts. collecting biographical information. and determining the effectivencss of the lake fair. In
general. the results indicate that the etforts of the steering committee have not gone to waste as
the membership 1s now adequately informed about district happenings and most people leel that
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they have a better understanding of the lake. Unfortunately, the results indicated that some
people still believe that there is a “silver bullet™ that will make everything better at the lake.
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CONCLUSIONS

Buffalo Lake is a shallow system with a very large watershed. Systems such as this arc always
cutrophic and exhibit their high rates of productivity in one of two ways: by having dense stands
of vascular plants {macrophytes) or by having waters murky with algac. As described in the
walershed section. even an unreahstic improvement to the watershed. like entirely reforesting it.
wotlld not be cnough to bring Buflale Lake out of its eutrophic state. This does not mean that
work to improve the watershed wauld not be good for the lake. Reductions in nutrient loadings
trom the watershed may help to reduce the suitability of the lake for non-native species such as
Eurasian water milfoil and curly-leat pondweed; however, those improvements would not lead to
substantial decreases in plant productivity, [n other words. the lake would still support an
incredible amount of plant biomass. In fact. the area has always supported a great deal of plant
biomass. Before the white man fully settled the area and began plowing for agriculture. Jolliet
and Marquette ¢xplored the Fox River and as they appreached the Portage area. Marquette
entered 1n his journal “We knew. too. that the point of the compass we were to hold to reach it
[the Wisconsin River| was the west-southwest, but the way 15 so cut up by marshes and little
lakes. that it 1s casy to go astray, especially as the river leading to it is so covered with wild oats.
that vou can hardly discover the channcl.” (Gard et al. 1973) The wild oats Marquette describes
are what we now call wild rice and the abundance he reters to is an indication of how [ertile the
area was well before the dam was added to Buttalo [Lake

As described in the article titled “Turbid or Clear State... Which is it?” within the Buffalo Lake
Fall Newsletter (November 2003) (Appendix D). the macrophytes in Buffalo Lake not only
provide valuable fish and wildlile habitat. they arc the key to keeping the lake in its current
“clear state. If the macrophytes were to disappear, the lake would enter a "turbid state™ and be
dominated by algae. The turbidity would also be increased because the macrophytes would not
be there 1o hold the lake’s loose sediments in place and make them susceptible to resuspension
Irom boat or wind-driven waves. Shoreline erosion would also increase leading to greater
nutrient loads and turbidity. Once a lake enters a turbid state. it 1s very ditficult to bring it back
10 the clear state.

[t is ¢lear the macrophytes are very important to the health of Buffalo Lake and that aver or mis-
management of them could lead to disastrous results. The problem with Buffalo Lake 1s not that
it has a lot of plants — it is always going 1o be fertile and as a result. have many plants. whether
they are in the form of algae or macrophytes. The problem with the lake is that it has too many
plants of the wrong tyvpe. The aguatic plant survey completed during the summer of 2004
involved the sampling over 165 plots distributed through out the lake (Map 3). Nearly 71% of
those plots contained Furasian water milfoil, curly-leaf pondweed. or both.  Furthcrmere.
comparisons berween the 2004 data and data collected when Eurasian water milfoil was believed
not to occur 1n the lake indicates that 1t has had a significant impact on the lake’s flornstic quality,
In other words, the spread of Eurasian water milfoil throughout the lake has degraded the aquatic
plant community and as a result. has also degraded the health of the lake and its ecosystem.

The obvious solution to the plant problem is: get rid of the exotic plants. [n fact. many of the
comments received as a part of the survey conducted at the beginning of the project included
thoughts such as these. Unfortunately, that is much caster said than done. First off, cradicating
Eurasian water milfoil and/or curlv-leaf pondwceed from any lake. with the exception of a pioneer
infestation. is beyond our current technology. Control and reduction. howcver, are possibilities,
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According to the two surveys along with comments and questions related to Tim Hoyman and
the steering committee during the project, it is clear that four techniques come to the forefront of
the minds of many district members: harvesting. herbicides (chemicals), dredging, and water
level drawdown. Lach of these is discussed in a general tashion at the beginning ot the aquatic
plant section. below is a more specific discussion as each pertains o Butfalo Lake.

Harvesting

Harvesting has been used on Bullalo Lake to alleviate nuisance aquatic plant problems lor
decades. [n 2004, the district spent $81,900 clcaring 300 acres to open parts of the lake for
navigation (Map 4). The truth of the matter is the harvesting operations do a decent job of
clearing a path for navigation. but do virtually nothing to stop the growth or spread ot either
exatic species. In fuct. the harvesting has probably donc much to spread both species around the
lake and will likely continue to do so. Considering both exotics are so widespread. an increase in
their abundance would likely go unnoticed for many years, maybe even a decade or more: in the
end the inercase in exotics would mean a further decrease in natives and a further degradation in
floristic quality. Harvesting has its place in Buffalo [.ake, and likely always will. but it will do
nothing excepl provide short-term relict from nuisance plant levels.

Herbicides

Chemical herbicides are described in more detail within the aquatic plant section.  In general,
herbicides arc broken iInte two categories: systemic and contact.  Contact herbicides only
affected the part of the plant they contact and do not kill the root: theretore. the plants are able w
regrow. Systemic herbicides affect the entire plant. including the root. It the entire plant is
aftected and dies, it obviously will not regrow. The systemic herbicide, 2,4-D (Navigate:®: and
Aquacleen®) is cffective apamnst Furasian waler milfoil, while the contact herbicide, endothal
{Aquathol® and Hydrothol®) is effective against curly-leaf pondweed and inconsistently against
Furasian water milloil. A second systemic herbicide. tluridone {Sonar®) has also been shown to
be effective against Lurasian water milfoil and some studies have been shown 1t to have an cffect
on curly-leaf pondwecd. It 1s very tmportant 1o note that the term “effective™ should not be
confused with or even assoctated with the term “eradicate™ because in virtually every lake where
any of these chemicals have heen used. the target plant comes back. In the end, only two tvpes
ol success can be realized through the use of herbicides. either some varying level of short-term
control or like harvesting, nuisance reliel. [n either case, repcat treatments are required.

Fluridone has been the topic of many discussians among lake users and managers for the past
vear. Much of the information being passed around about this herbicide is inaccuratc. Many
people believe (or hope) that it is the answer to their Eurasian water milfoil problems. lhe truth
1s that it is not. Studies have shown that at low levels. fluridone is sclective against Eurasian
water milfoil and may knock it back for one or more years. Other studies have shown that even
though it is considered selective, it still has an impact on non-target. native species. One of the
biggest drawbacks of fluridone is that in order for it to be effective. it needs to be kept in contact
with the target species at a specificd dose rate for 60 or more days. Basically. this makes it
applicable to only whole-lake treatments or in areas that can be physically separated from the
rest of the lake. The downfall also makes the use of this chemical in Buftale Luke @ moot point.
During a normal year, the water in Buftalo Lake 1s changed every 12-18 days. The cost of
keeping the fluridone at its target concentration for 60+ davs in a [lowing system the size of
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Buttalo [.ake would likely run into the tens of millions of dollars. Then. it would likely need 1o
be repeated in a couple of years.

As mentioned above. the contact herbicide. endothal is effective against curls -leal pondweed and
Eurasian water milloil. Unfortunately. it 1s also effective against all of the native plants in the
lake because 1t is not selcctive unless 1t 1s used at low concentrations very carly in the year betore
the natives start to grow.

Studies completed by the U.S. Army Corps of Engincers have shown that curlv-leat pondweed
abundances can be reduced if endothal is applied at the proper dose to curly-leat’ pondweed
colonies before thev produce turions (asexual reproductive structures) and if those treatments are
repeated annually for three to five vears. Curly-leaf pondweed is an annual, so repeated
treatment over the same arca cssentially depreciates the existing seed stock of the plant to the
point that 1t 1s brought under control.  Unfortunately. this kind of treatment scheme would be
incredibly costly for Butfulo Luke because much of the lake’s volume would need to be
repeatedly treated over the course of three to five vears to sce a decrease in occurrence. For
example. Buffalo Lakc’s volume 1s approximately 10,180 acre-feet {approximately 3.3 billion
gallons). if only 10% of the volume were treated at the average vost {from 2005) ol S130/ac-fi.
the first year's treatment would cost approximately $132.000. Five vears worth of trcatments
would cost over S660.000. That 1s for only 10% of the Jake being treated. in reality much more
of the lake would need to be treated to see an actual reduction. Obviousiv. the use of endothal to
signiticantly reduce curly-leaf pondweed occurrence in Buflulo Lake 1s not a feasible option.

Because it 1s a contact herbicide. endothal 1s only useful tor the temporary control of Eurasian
water milfoil. In fact. multiple treatiments may be required in one year to keep the plant under
control. Treatments later in the year have devastating ettects on native populations. Finally. the
costs of the treatments would be similar to those shown above for curlv-leaf pondweed. so in the
end. the use of endothal to reduce the occurrence ot Eurasian water milfoil is not applicable in
Buftalo Lake.

2.4-D has been used to successfully and selecrively cantrol Eurasian water miltoil on many lakes
in Wisconsin: however. in all of these cases. (reauments need to be repeated to maintain control.
Furthermore, its use may have even been successtul at cradicating pioncer colonics from some
lakes. although these cases arc not afficially documented. Unfortunately. Eurasian water milfoil
has been found to occur in very high densities over much of Buifalo Lake. so achieving and
maintaining control on a whole-lake basis would be tremendously expensive. For example. if
35% of the lake’s shoreline were to be treated from shore to 100 feet out (approximately 13% of
the lake’s total surface arca). it would cost approximately $140.000. at the average cost ol
$475/acre. Plus. there is no guarantee that the treatment would work and 1t would surely need to
be repeated.  As with the other chemicals. the use of 2.4-D to significantly decrcase the
abundance of Lurasian water milfoil is not feasible primarily because the plant is disbursed
throughout the majority ot the lake.

Without a substantal decrease in exotic abundances through a different technique or through a
natural phenomenon. the use of herbicides in Buftalo Lake 1s only applicable for short-term
nuisance relief on a property-by-property basis. It is beyond the scope of responsibility and the
financtal ability ol the district to facilitate multiple chemical treatments within the district
boundarnes: therefore, it (s the responsibility of individual property owners or groups of property
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owners, to complete such treatments. However. it must be stated here, that the WDNR has made
it clear that chemical treatments will only be permitted on a case-by-case basis if the targel plant
or plants are non-native or in cases of extreme nuisance levels of native plants.

Dredging

Dredging. also known as lake deepening. is not an applicable method of plant control on Buffalo
l.ake. The common belief that deepening portions of the lake would reduce plant growth by
limiting the amount of light available 1o the plants is essentially correct; however, it 1s far from
practical. For example, if we were to remove 1% of Butfalo Lake's surface arca from the photic
eone (the maximum depth at which plants will grow in a lake) we would need to deepen
approximately 22 acres (0 a depth greater than 9.25 feet, The value ot 9.23 is an estimate of the
depth of the photie zone of Buffalo Lake. it was determined by multiplying the average growing
season Secchi disk clarity (3.7 feet in 2004) by 2.5. In most lakes. the photic zone is between 2.3
and 3 umes the Secchi disk clarity: therefore, we would need 10 deepen that area of the lake to at
least 9.25 feet before we would even be at the edge of the photic zone. The average depth of
Buffalo [ake 1s approximately 4.6 [eet. Using the average depth, we would need to remove 4.63
teet of sediment {9.25-4.6=4.65) from 22 acrcs of the lake bottom which equals approximately
102 acre-feet of sediment. That cquals about 163.000 yd® and at a conservative estimate of about
$2.50/vd” for dredging, that means the project would cost $412.500.

An alternative rationale behind dredging states that by removing some ol the sediments. you
remove the plant with 1. Again. the thaught process is accurate, but in the end it is definitcly not
practical. Lven if a foot of sediment couid be removed, and that foot included all of the seeds
that built up over the years. the nutrient-rich sediments that lic beneath would be prime lor
reinfestation by pioneering species like [urasian water milfoil and curly-leaf’ pondweed.
Rasically. the same thing would happen if a foot of soil were removed on dryv land. The first
thing that would occupy the arca would be weedy species such as thistles and dandclions. Even
if removing a foot of sediment would expose hard sand, it would only be a matter of time belore
the area was covered with silt, which again would be a perfect area for exotics (o take hold.

Water Level Drawdown

The biggest disadvantage of using a drawdown is the uncernainty of haw well it will work. Each
lake rcacts difterently to a drawdown. and to some extent. the same plant species may react
differently in drawdowns perlormed at different lakes. ‘The fact is that the science behind
drawdowns is not completely clear,

Overall, studics have shown that drawdowns often benefit a lake by compacting sediments,
decreasing Furasian water milfoi] abundances. and increasing native plant abundances. Valuable
gmcrgent plant communities are ofien enhanced due to scdiment drying and compaction.
Furthermore. [isheries are often benctited by incrcased predation of smaller fish during the
drawdown which leads to betier predator/prey relationships.

Big Muskego Lake in Waukesha County was drawndown during 1995/1996. as a result ol that
drawdown, researchers lound significant decreases in sediment moisture content and increases in
sediment density (James et al. 2001). Both of these changes indicate significant scdiment
compaction. Montello Lake saw a definite decrease in Eurasian water milfoil. an increase in
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native plant abundance. and experienced an average sediment compaction of 67 following the
drawdown performed in 20022003 (Aquatic Engineering, Inc. 2005).

Concernming a winter drasvvdown ot Buftalo Lake. cost is not much of an issuc because of the
cxisting dam and lock steucture. The majority of costs in conducting a winter drawdown would
be associated with the studics used to determine the drawdown's success or failure along with
the need and frequency of additional drawdowns.

Linda Hyatt. Dam Specialist with the WIINR. states that the locks would be useable to
drawdown the lake as it was during the 1970%s. Ms. Hyvatl also stated that drawdown and refill
ratcs would be determined by the Environmental Assessment (LA) that would be created by the
WIDNR. Regardless ol the rates stated in the EA. Ms. llvatt believes that fall and spring
precipitation would ultimately determine the rates and the extent of the drawdoewn because the
limited slope of the Fox River. Obviously the best time 10 complete the drawdown would be
during a dry period. which unfortunately cannot be predicted.

David Bartz. Fisheries Biologist with the WDNR, believes that in the long-term. the fisheries of
BufTalo Lake would benefit if a winter drawdown were completed. He believes this because the
productive fishery of Buffalo Lake would quickly rebound fromy a minor fishkil} that may occur
during the drawdown. Furthermore. the expccted mncrease in native plant abundances would
benefit the fishery by increasing habitat valuc within the lake.

The timing of a winter drawdown is important to its success. as 1s the amount ot precipitation
(rain and snow) received during drawdown. The best conditions tor a4 drawdown include very
little snow and rain with very cold temperatures.  These conditions cnsure the greatest
desiceation and freezing ol the sediments and in turn the plants. their roots. and their
reproductive structures (seeds. root crowns. turions. ctc.). [n general. winter drawdowns are
conducted from Scptember to the following April or May. During a normal year. Buttalo [ake
would refill within a few weeks or o month. Most importantly. the controlling factor will always
be the weather.

At this time, the primary focus has been a winter drawdown - and that is likely a good first step.
IHowever, 1t must be stated here. that additional soil compaction and native species enhancement
would hkely result 1! the drawdown were extended into, or carried through. the summer months.
Furthermore, these henefits mav be rcalized and better maintained if partial drawdowns werc
completed during the summer months to expose shallow areas and mud-flats.  Compicting the
partial drawdowns would be considered more of a natural water level management scheme as
opposed to the current management scheme of attempting to keep the lake at a constant level.

Goal 2 af this management plan is to reduce invasive plants and increase important native plants.
Based upon the tindings ol the Montello and Big Muskego l.ake drawdowns. 1t 1s expected that
Buftalo Lake would see a marked decrcase in Eurasian water milfoil. an increase in native plant
abundance. and an added benefit of sediment compaction il a winter drawdown were completed.
In other words. it 1s likely that completing a winter drawdown on Buffalo Lake would result in
Groal 2 being met {or some amount ot time, but not indefinitely. A winter drawdown would not
be a silver bullet. in order to maintain or even enhance those benefits. some sort of water level
management would be needed in the future, Determining the frequency. magnitude. and need
would be determined through the studies that would occur before and after the drawdown. Those
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studies would also shed light on the needs and extents of other management techniques. such as
harvesting and herbicides.

Finally, when all of the results and conclusions are considered. it is clear that of all the methods
described in this section, winter drawdown 15 the only onc that provides a chance of reducing
non-native species, while Increasing important native species. as stated in Goal 2.

More information concerning a winter drawdown can be found within the implementation plan
section,
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IMPLEMENTATION PLAN

A lake management plan is useless unless it 1s implemented. The implementation plan outlined
here was created to meet the five management goals that were accepted by the district during the
Annual Meeting 1n August 2005, Fach of the goals i1s discussed below and a detailed list of
management actions. complete with tacilitator(s). timeframe. and action steps. as applicable. are
listed to help the district meet each goal. The primary focus of the goals is to meet the following
vision statement created by the steering committee concerning the management of Buftalo Lake:

The Buffalo Lake Protection & Rehabilitation District envisions that. through a cooperative
effort. the future of Buffalo Lake is a lake with the natural aesthetics and water gualitv thai
maintains exceptional fish and wildlife habitar while providing o varieiv of recreational
opportunilies.

Goal 1: Maintain water quality (clear state)

Buffalo Lake is currently in a "Clear State™ because the aguatic plants (native and ¢xotic) arc
competing with algae for the large amount of phosphorus that 1s entering the lake from its very
large watershed. Plus. thc aquatic plants also provide cover to the microscopic crillers
(zooplankton) that graze on the algae. If the aquatic plants were not there. Buffalo Lake would
be ina ~Turbid State™ and be dominated by algae. Lake Wimnebago is an exccllent example of a
shallow lake like Bufflalo Lake that 1s in a turbid state. W need to do cverything that we can to
keep the plants so Buffale Lake remains in a clear state. Work in the watershed to reduce
phosphorus loading to the lake will ultimately help to maintain the current water quality.

Management Action: [nitiate Volunteer Water Qualine Monitoring Program

Cross-over Goals: Goal 3

Timeframe: Summer 2006 in perpetuity

Facilitator: District Board to recruil volunteer(s).

Description: Over 1.000 volunteers are currently collecting data on Wisconsin Lakes as a part
of the WDNR Sclf-llelp Lake Monitoring Program. Volunteers are trained by
WIDNR staff to collect water clarity data using a Secchi disk, After onc vear of
clarily monitoring. some volunteers start collecting water quality data.  Spaces
and equipment for water quality monitoring are limited. so the district may need
to purchase equipment and pay lor analvsis at some point.  Sampling for
phosphorus. water clarity. and chlorophyll-a levels three to four times per year
would be appropriatc.  An important aspect of this action would be the reporting
of collected data at annual meetings. through the newsletter. and on the district
website.

Action Steps:
1. Contact Mark Scsing, Lakes Coordinator. WDNR to enlist volunteer(s) as

Selt-Help Lake Monitor(s)

2. Monttor water clarity through [irst year.
3. Approach Mark Sesing about enlisting Self-Help Volunteer in advanced water

quality collection program. If unable to proceed to advanced level as a part of
the WIDNR program. the district should investigate other monitoring programs
at the district’s expensc.
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Management Action: /nvestigate Wetland Restorations

Cross-over Goals: Goal 3

Timeframe: 20006

Facilitator: District Board to enlist volunteers / set up commitiee.

Description: ‘The primary target of these restorations would be the muck farms that currently
utilize portions of the Buffalo Lake Watershed. Funding may be available
through federal agencies; howcver. standards for qualification are complicated
and funds are limited. Potential sources of information on this topic include the
Wisconsin Wetland Association, the State Department of Agriculture, and the
Marquette County Land and Water Conservation Department.  The Montello
lake P & R District may be an additional information source because they
recently announced that 1000 acres of muck tarm has been restored in their lake’s
watershed. Regardiess of which source is contacted first, being preparcd with
accurate figures and realistic goals will help the source provide more useful
information.

Action Steps:

1. Comple maps and figurcs pertaining 1o the acreage and distribution of muck
tarms in the Buffalo Lake watershed.

2

Contact the sources hsted above o obtain information about programs
available to restore existing agricultural areas back into wetlands.

P

3. Follow applicable program guidelines.

Management Action: Private Septic System Education

Cross-over Goals: Goal 5

Timeframe: 20062007

Facilitator: Communication Committee

Description: The purpose of this action is to incrcasc awareness ol lakeshore property owners
concerning their septic system’s impact on the lake and how maintaining a septic
system properly can reduce these negative eftects. This educational cffort could
be completed with a single article or a series of articles that would appear in the
newsletter and on the website. These articles could be written using expert
interviews and information taken from relevant websites and informational
pamphlets/brochures available from county and state agencies. Specific to the
county, an excellent source would be the county’s Planning & Zoning
Department.

Action Steps:
1. Refer to description abave.
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Goal 2: Reduce invasive plants and increase important native plants

As described above. the aquatic plants are very important to the health of the lake. The problem
is that many of them are exotics. primarily curly-Icaf pondweed and Eurasian water-milfoil.
Reducing the exotic plants while enhancing the natives will be the best thing for the lake because
it will maintain the “Clear State™ while increasing the fish and wildlile value of the lake. It will
also increase aesthetics ol the lake.

VManagement Action: Winter Water Level Drawdown

Cross-over Goals: Goal 1. Goal 3. & Goal 4

Timeframe: 2007/2008

Facilitator: District Board

Description: Although this is by far the most controversial management action. it is the
district’s best option for mecting this goal. Continued harvesting of Eurasian
water milfoil and curly-leaf pondweed will do nothing to decrease their
occurrence. 1n fact. it is likely sustaining or possibly spreading them, Wide-scale
chemical treatments would be incredibly expensive. have limited results both in
ctfectiveness and sustainability of results. and would not be permitted by the
WDNR if native plants were 1o be impacted. A combination of harvesting.
drawdown. and very limited. nuisance-level chemical applications would be the
most successful.  Specific to chemical applications: these would likely not be
sponsored by the district. but would be on a property-to-property basis and would
be initiated by the property owners themselves.

The science behind water level drawdown is not perfect by any means. Each lake
and cach type of plant reacts differently to drawdown. In general. Eurasian water
milfoil occurrence is decreased for a year or more. while many native. cspecially
emergents. respond well. Native responsce can be enhanced if the drawdown 1s
extended in to the carly summer. Curly-leat pondweed response is variable. [na
lake with a fishery as productive as Buflalo's any loss of tish due to thc
drawdown would be replaced quickly. Turthermore, increasced native habitat
would benefit the fishery greatly.

As with all aquatic plant management techniques. drawdown is not a silver bullet
and 1ts affects will not last forever. Normally. lakes that benetit from drawdown
nced to be treated again within a period of three to five years. Some. like
Buffalo’s neighbor., Lake Montello. may need to be lowered again in two vears.
The key is continued monitoring over the first fow years to determine the
frequency and success of drawdowns.

As alluded to above. drawdowns are complicated: however. if completed with
carc. they can have favorable results. The key is preparation and proper planning.
There are many things that would need to be done prior to the drawdown:

Environmental Assessment The WIDNR would complete an environmental
assessment of the lake and surrounding area to determine the potential impacts the
drawdown my have on the Butfalo Lake and related ecosystems. Ultimately. the
enyvironmental assessment would contain guidance on rate of drawdown and refill
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Action Steps:

and the environmental monitoring that would be necessary to assure that other
ecosystems arc not being adversely impacted. Tor instance, the WDNR would
likely require suspended solids monitoring downstrecamy of the Buffalo Lake dam
to assure that high levels of sediment were not being released to the Fox River
and Lake Puckaway. It it were found that the sediment load was too high, the
drawdown may need to be slowed or possibly halted to protect the other systems.
The environmental assessment would also contain an alternatives analvsis and
guidance concerning the tming (length) and magnitude ol the drawdown. [t is
important to understand that if the district decides to implement a drawdown, the
environmental asscssment would contain the specifics on how the drawdown
should be completed.

Curly-leaf Pondweed Survey The response of curly-leat pondweed to winter
drawdowns 1s variable. Predicting its response is impossible until after the
drawdown 1s completed. A curly-leaf pondweed survey has not been completed
on Buffalo Lake during the plant’s peak growth period in mid June; therefore, a
survey should be completed the summer prior to the drawdown to collect data that
could be compared to post-drawdown studies. This information would be usetul
in guiding decisions concerning [uture drawdowns.

Fishery Study WDNR personnel have confirmed that a fish study will be
completed on Bultalo Lake during the fall ot 2006 and spring of 2007. 'The
results of that study will be compared with post-drawdown data to determine the
impact on the Buffalo Lake fishery. Again, these data would be useful in making
future drawdown determinations. As fish studies are very costly, it is not
expected that the studies would be repeated as a part of each future drawdown.

Dam Study and Hydrologic Study A study of thc dam and lake hydraulics
would nced to be completed prior to the drawdown to determine drawdown
magnitude and methods for which it would be completed with the current dam,
lochs, and spillway. This study would likely be competed by the WDNR.

1. Refer to descripuion above.
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Goal 3: Enhance recreational opportunities

I'his means the enhancement of all recreational activitics — boating. fishing. swimming. and
nature viewing. Recreational usc s important on Wisconsin Lakes  we have to do all we can to
maintaim 1t.

Management Action: Formation of u Causeway Committee

Cross-over Goals: Goal 4

Timeframe: 2006- 2007

Facilitator: District Board to create committec.

Description: This committee would be formed to complete the following tasks. Becausc the
causcway 1s part of County Highway D. Marquette County would neced to be
involved with the committee and its actions.

Inttiate feasibility study

T'here have been many negative comments made pertaining to the causeway and its”
attect on that portion of the lake. Many of the problems reflected in the comments are
believed to be the result of decreased flow through the culverts. An example being the
cxcessive amount of plants that build up on both sides of the causeway on the south
end. It is a common beliefl that this reduced flow is the result of blocked or crushed
culverts. This study will determine if flows can be increased and 1if the increased [low
would be a benefit to this arca of the lake. This study would hkely be completed by an
engineernng consulting firm.

Facilitate periodic causeway cleanup
At times, there 1s an incredible amount of trash that builds up on the causeway. This
reduces acstheties of the causeway and the lake. Part of this committee’s
responsibilities would be to recruit individuals who would be interested in periodically
cleaning up the causcwayv. This could be accomplished by high school students,
scouting troops and/or district members.

Investigate methaods to enhance safe causeway fishing

There is an underiving concern regarding safety on the causcway. However, 1t offers
many individuals shoreline {ishing opportunitics that arc not available elsewhere.
There may be ways o continue this opportunity and possibly enhance it and still ensure
safety, Such as. making parking available off of the causeway. providing a walkway to
one or multiple fishing piers. creating handicapped accessible fishing piers. reducing
the speed [imit on the causeway when fishing is taking place. posting signs which
indicate dogs must be on a leash and parents must supervise their children.

Action Steps:
1. Contact Marquette County representative for guidance on who the district
should speak with concerning the committee and its actions.

2. Reler to description above.
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Management Action: Creation of u Harvesting (Committee

Cross-over Goals:

Timeframe: 2006 - 2007

Facilitator; District Board to create commilttee.

Description:  Responsibilities would include the crcation of an annual harvesting budget,
keeping track of the harvesting funds, and collecting and reporting harvesting data
10 the district.  In addition. this committee would be tasked with investigating
potential grants and/or funds that may be available for purchasing and/or
maintaining harvesting cquipment. A specific account should be carmarked tor
harvesting ¢quipment. A member of the Buffalo Lake Association would be an
active member of this committee. This committece would also look into fund
raiscrs such as, brat fries, raffles. voluntary contributions. raised dues. etc. in
arder to keep this fund solvent.

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

People enjoy lake aesthetics. [n fact, a study completed by the UW-Lxtension in the late 907s

indicated that over 70% of Wisconsin lake-users enjoy lakes because of their natural beauty.
Enhancing the aesthetics of Buttala [Lake will add to everyone’s enjoyment of the lake.

Management Action: Create Shoreland Restoration Demonstration Site
Cross-over Goals: Goal 1 & Goal 2

Timeframe: 2007

Facilitator: District Board to recruit facilitator.

Description:

Action Steps:

Natural shorelands add to thc acsthetics of the lake. reduce shoreland erosion.
provide wildlife habitat and conceal shoreland structures.  This action will
demonstrate the process of shoreland restoration and the beautv of the end
product. This will encourage other shoreland property owners to do the same.
The WDNR Lake Protection Grant Program provides cost sharig funds lor
projects such as this on public and pnvate properties.  Toni Herkert. of the
WDNR. has experience completing projects such as this and would be an
excellent first contact. The Marquctte County land and Water Conservation
Department (LWCI)) may also have cost-share dollars availuble. A publicly
owned site on the lake would receive priority over private sites ftor this
demonstration because signage could be used and people would be able to visit
the site. A logical portion of this action 1s to mn¢lude an cducationdl initiative
concerning shorcland buffer zones. including the benefit of woodland
management and no mow zones. The educational initiative could be complcted
through newsletter articles and the creation of a district brochure.

l.ocatc a suitable property.

Recruit the assistance of the WDNR. Marquette County LWCD or a
consultant.

[

Py

Create a preliminary plan.
4. Apply for Leke Protection Grant.

A

Complele project.
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Goal 5: Encourage cooperation and communication between agencies and
municipalities

The Buflalo Lake P & R District should work to enhance cooperation and communication
between itself and other governmental entities. By doing this we will enhance our efforts by
utilizing the resources these entities posses. These resources include personnel. expertise. and
funds.

Management Action: Creation of District Communication’ Education Committee

Cross-over Goals: All other goals.

Timeframe: 2006

Facilitator: District Board 1o create

Description: This committee would be responsible for maintaining and enhancing the District’s
newsletter, web site. special mailings, and press releases. In addition, this
committce would be charged with {ulfilling the educational initiatives. not only
outlined throughout this implementation plan. but also those that may anise in the
future. An example of ~in the future”™ would be the applicability and usc of
chemical treatments 1 our lake. Completing this action may require that the
District Board set cenam guidelines or standard procedures for determining what
material will appear in the newsletter, special mailings, web site content, and
press releascs. The committee would also recruit speakers to present educational
topics at the annual meetings and olher events.

Action Steps:

1. District Board passecs resolution to setup commitlee.
2. District Board recruits members.
3. Members take over responsibilitics and initiatives,

Management Action: Recruit Members to Actively Participaie in the Wisconsin Association of
Lakes
Cross-over Gaoals: All other goals
Timeframe: 2006
Facilitator: Disurict Board to create committee.
Description: The Wisconsin Association of Lakes (WAL) is an excellent resource for lake-
related topics. WAL, along with the other members of the Wisconsin [akes Partnership (WDNR
and UW-Extension) host the annual Wisconsin Lakes Convention in Green Bay., WAL publishes
“The Lake Connection” four times a vear to bring its members and others up—to-datc concerning
lake-related issues, including cducational topics. current events, and state and federal legislative
tssues that may affect lakes. Having three or more members involved with WAL by reading
“The Lake Connection™, attending 1s annual conference, and receiving its E-Newsletter would
oreatly increase the district’s awareness of statcwide lake-related issues. It would also mncrease
communications between the district and other groups including, federal and statc agencies. local
governments, and other lake groups by exposing a core group of district members 1o these
organizations during the lakes convention. One method to facilitate and sustain this mvolvement
would be to have a group of three or four members be involved tor two or three years at a time.
I'he membership would be rotated so at lcast one or two people would be attending the
conterence mulliple times. This would be opposed to having a different group ot people involved
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annually. TMusband and wite teams would be a benefit because it would save the district money
for lodging during the annual convention. These people could then be involved with the
Communication/Fducation Committee in order to share what they have learned with the rest of
the district.

Action Steps:
1. Visit www wisconsinlakes.org for more information.

Management Action: [mprove working relationships with municipal governments within the
District and government agencies that can have a role in assisting the
District achieve irs vision

Cross-over Goals: All Goals

Timeframe: 2006

Facilitator: District Board

Description: 'The District 1s within the junsdiction of several local governments and decisions

on land use and transportation by these governments can impact Buffalo Lake. The District

should develop a process to cnsurc the District 15 notficd of issues so it can participate in the
dialog leading to decisions which can affect the lake. The District should also make use of the
local agencies whose missions are (o preserve and protect local natural resources.

Action Steps:

1. Meet at Icast annually with the Towns of Monteilo and Packwaukee. and the

City of Montello to discuss mutual goals and objectives ol comprehensive
plans and the lake management plan.

2. Discuss the potential for the District Secretary to be noticed on all public
hearings by the County Board of Adjustment and Planning & Zoning
Committee that atfect land or property in the District.

3. Discuss the potential for the District Secretary to be noticed on all public
hearings by the Towns ot Montello and Packwaukee that alfect land or
property in the District.

4. Attempt to include appropriate County and WDNR staff on committees
working on rclated goals and objectives.

5. Present proposal to District members at annual meeting in August. 2006 for

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

Buffalo Lake is 2500 acres and has over 770 property owners: in order to mcct the needs and
goals set by the district members, much time and arganization is needed. To increase the
capacilty of the District Boeard. it has added the above stated goal and created the management
action detailed below to meet that goal.

Management Action: {ncrease number of commissioners and re-write position descriptions.
Cross-over Goals: All Goals

Timeframe: 2006

Facilitator: District Board

Description: [ive Commissioncr Board

Chair: Chair district meetings. Oversee other commissioners. Chair harvesting committee.
Attend district meetings.

Assistant Chair: Post all notices to website. Write and post articles to website 1f required.
Chair communicationseducation committee. Attend district meetings.

Treasurer: Responsible for all out going money. Keep track and record expenditures. Fumish
trcasurcr report at meetings. Chair audit/budget committee and Causeway committee. Attend
district meetings.

Assistant Treasurer: Collect and deposit assessments. donations. grants, ete. in checking ar
savings accounts at the dircction of the Treasurer. Keep district computer data hase with latest
names and address updated by coordinaling with county and other means.  Print out assessments,
mailing labels and other data. Chair Water Quality Monitoring Program Committee. Attend
district meetings.

Secretary: Post district/commitiee meeting notices in newspaper and at post office. Record
minutes from district meetings. Write and scnd thank vou letters/letters of explanation as
required to district members. Write and monitor grants. Chair Wetland Restoration Committee.
Attend district meetings.

Action Steps:
1. 3 commissioners plus two tepresentatives review proposal and modify/adopt
or reject plan.
2. Review present by-laws for possible changes/additions due to proposal.
3. Present proposal to District members at annual meeting in August, 2006 lor
vote.
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METHODS

This will be added in the tinal dratt.
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APPENDIX E

Stakeholder Survey Results




Apaende £

#1

]

K4(1s1)

#a{2nd)

Are you?

Yea' Rouwrd Resaem

—

SedECNL

Weerends

Relired Empicyern

Seasena Surrrrer 55
Seasona Weekenas 16
Total 268
Retred 53
Emp.oyec T
Total 181
How many years have you or your
tamily owned property on the lake?
1 year i
1 Syeary &5
5 10 yeass B*
16 15 years La
15 ZC years 17
- 20 years 50
Tatal 252
About how many days during the year
do you use your Lake property?
< 10 days 4
“0- 20 days 5
20 -25 aoays 4
25 - 30 days 3
30 - 40 cays 3
40 - 50 oays 18
S0 - 100 gays [P}
100 - 150 days 2
156 - 2030 days 1+
Z0G - 2510 days ]
Z50 - 30D days 4
A0C - 365 days b
Parmnancn: Resde T
253
What are the most important reasens
why you own property on the Buffalo
Lake?
Emeraning et
Property nvestment =1
Fisming [l
Chsanarg W dlife ;
Swimmang 1
Peaca and Trangui ity i)
Scanc Seadty 2
Wvater 3kung 2
Jet Skirg 1
Matamoating 18
Canoeirgfkayax.ng k)
Salrgrand Sa o
Otner 15
Total 266

What are the most important reasons
wihty you own property on the Buffala
Laka?

Erigrtainng
Propoty Imegsiment
T ahing

Qoserv.ng Wild de
S TmInG

Feace and Trargaliry
Yoeric Beauly

Weater Saing

Je Shang
Mclerboaing
CanoeIngla aydkirg
Lalngtard Surt
her

Total

N ————— e e -

< 1year T fvears FL 0 yeais 0. I wearh 15 - 20 peas = 20 yeais

AT o mm e mem

Fhta .

E_FRDEurvey
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What are the most important reasons

why you own property on the Buffalo =
#4(3rd) Lake? _
Entedaniry 20 s =
Frooerty ~ves mert 28
Fis-una a3
Dbzemvimg Wi dlfe A
Swimmirg I
Eeace ard Tranguiily By
Scen o Seauly 3t
Watar Skiryg 4
et Sy il =
Muterboating Ll
Canosingikdvas ng 4 \Qa\
Sannatwrd Sudt a Bl
Cther 2
Totar 256
How many of the foflowmng wafercraft s
#5 are kKept and used at your porpenty? .
Zanges T4 -
Salboals 5 RE
Rowboas B 2,
Jer Skus 10 P
Weterboats = 26 ~p 17 .
Partooa Baate 127 e
Cthar 44 R —
. B . .
a-
<3
Carpes  Salboats  Rawbeals  Jet Skis Matarbeats Pontoon Cther
+25he Hoas
Has the water guality changed since Sapanad e
#3 you obtained your porperty? Same
Severly Degraded a1
Cearaded 24 Severy
Irrproved a2 Grealaly - Deurauéu
Greately mproved 2 morgved :
Remanes ne Same "1
Total 251
'rproved - —  -Degaded
Your percepgtion of the water gualily
#10 wrihin Buffalo Lake?
il 36
_ess than Far T3
car 132
God ‘4
Sxcelent &
Total 259 .--- Good
Exceleri
Less lhar Far
Your perception of tha curremnt fishing
#11  guality within Buffalo Lake? - .
BTG oE T L,
_ess than Far 7
Farr ek}
Good 51
=xcele *d4 Exzc c-l
Tatal 254

Leasthan Far s
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What do you consider to be the primary
management obyectives for Buffalo

Lin

#12 Laka?
A Provding water quakty suilasle for
mantairing tsh & other aquatic ite 116
B - Reduoing ine seventy of "uisarce glart
grawth 14°

T - Impravirg water quality cond bons for

suitab.e, ful-oogy comact cecreataral use 55
0 - Improwng wiglife nabiat 35
E - Mu=e of the above 3
F - &Il o* the above a4
G - Other 2

Have you been adeguately informed of
#13  iheissues facing Buffalo Lake?

[N+ 104
-
Yes ! Ma? sLra
IOt 5uTE ’9
Total 280

Do you favar a drawdown of the lake to
#14  control nuisance plant growth?

M 125
fes £B
MOt sure 7
Total 264

Has the guality of the jake affected you

#1E & liy or your porperty value?
Mo Affect 45
fes 152
Mo Sure o8
Total 260

How would you rate the current plant
#16 harvasting efforts on Buffalo Lake?

Poar 8 L Lessikar Far
Less than Far EG

Far a3

Geoa 34

Exceler: +] Fxcelent --°

Total 259

What other methods would you fike to 141 .

see utitzed to controf nuisance plamt
#17  growth?

A - Corunged Lse of e nochamcal 143 -
agJahs plant naresting “BG 122 4
B - roreasec cortrol by manual methocs H
\ - . 105 4
aiong the sharelre 10
© - Jdse of agualie hertiedes (chen.cals: a5
an a lake-wide oasis (qu.ded by the e '
Cisircty “B5 . l
O - Watar .evel drawaowr 5% = I
o]

aune 2004 Omarra o




Aupenaiz £

Seasonal Saarenal
“rear Round Sumimer Wil Aenred Employed
# LT NI 52 k| Bd 35 N
130
Al
&0
20
10
a
BTN | B qrang “ranena Pewed = nployes
un e vieahe s
Yex Na Total
¥2 1l v atremd the Labe Fair ae
Satweddan Slaw 14, s k] e 162
i
‘fes Mo
Yac L1 Total
83 i s e anmee of 1he
date, Tise amel Lganinm of the Lok
Fair? tet 1 el

May 20GT

Y]

Bu'fale _ase Fan
Cemment Form Resuts

Loy (1E " Rt




Aope dx T Evflalo _aka Far

Zommer! Form Resuts

hi) - No Taotal

i v heas the radon
adverbsements spreading che woonl
ahout the 1 ake banr™ 2 ‘9z B

o Me

Yoz No Total Trabaiate _ Rambler

Dacd vom resd abonad che Laka Fairan
1he Margquette 1rihone and'nr
Bural Rambrer™ S8 52 ki o 4

0
b}
7a

41 -
32
20 -
12

203

Tk e Ramnnle

‘fes No Tatal
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Faer 1a the March ZIHE Bufale
Lake Sewsletier” 112 28 52

2% -
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]

—— I
Zar ] Excellent
fes Mo Tatal
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Mo
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SppeweE Eutialu Lake “an
Zomeert Farm Resy 1

Yoy | Mo Total
Ealy Wi emough b Rome
infurmtnan avalalibe althe honthe? 46 2 aa
———— @
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¥re No Tl
#11 | s he nformatien 3w
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T M
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w13 Were 3ou whle 1o atiend The 2oMr
P Keyoote Speaher prea sialee
by Lim Hovman™
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gy JMere v able to beur Tun's
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T
ERA
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A% - .
EREY
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20 -
T -

Moy 200505

fo
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#1T
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[ Yo o Total ___ |
Dl v find rhe materal Tom
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¥
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T
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Retluee ot

B adiditimal weed
curters sinid continue

D
neitheng anil
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mitdive nibants dev et AUCELY Hu LS
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[
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LU
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50 -

&y .

ki

22
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Brduge exoly ke P ke By Achling 13l v L
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