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1.0 EXECUTIVE SUMMARY

Concerned residents of Wilson Lake joined together to form the Kusel, Wilson, and Round Lakes Protection
and Rehabilitation Disttict. The Lake District has been active in a number of management activities on the
lakes including: aquatic plant management, water guality sampling, invasive species sampling, and
community education,

In 2006, the Lake District contracted Northern Environmental to help develop an aquatic plant management
(APM) plan for Wilson Lake. The APM Plan included a review of available lake information, an aquatic
plant survey, and an evaluation of feasible physical, mechanical, biological, and chemical management
alternatives and recommended specific management activities for eurasian watermilfoil (EWM) and curly-
leaf pondweed (CLP).

Northern Environmental completed an aquatic plant survey on Wilson Lake in July 2007. Thirteen aquatic
plant species were identified in Wilson Lake. The most abundant aquatic plants identified were chara, white
water lily and watershield. The Floristic Quality Index (FQI) is an index that uses the aquatic plant
community as an indicator of lake health. Plants sensitive to disturbances in the lake ecosystem are assigned
a higher value than plants which can tolerate disturbances. The values of all species present are used in a
formula to determine the plant community’s FQI. Wilson Lake exhibited a 17.07 FQI, lower than the state
average of 22.2.

Recommended APM Plan

Proposed management of EWM and CLP should include manual removal in isolated shallow
locations. No permit is required to remove EWM or CLP along a landowner’s shoreline property,
but removal of native plants is restricted to a 30 foot wide recreation zone (for pier, boatlift, or swim
raft access). Additional native plant removal is not recommended and would require a permit from
the WDNR.

Larger EWM and CLP areas should be treated with an herbicide in accordance with a WDNR issued
permit under NR 107 Wisconsin Administrative Code. EWM and CLP {reatments should be
completed in the spring when native plant growth is minimal to increase the selectivity of the
herbicide. Pre and post treaiment monitoring should be included for all aquatic plant treatments and
is typically a permit requirement. The APM plan also includes prevention efforts; assigns
responsibilities for APM activities; and outlines a monitoring protocol to evaluate the EWM and
CLP treatment effectiveness, changes in the lake’s aquatic plant community, and water quality.

The overall aquatic plant management objective is to reduce the acreage and frequency of occurrence
of CL.P and EWM on Wilson Lake and restore the native plant community. Management efforts
should focus on CLP and EWM reduction. This will allow the natural restoration of native aquatic
plant communities. An achievable and quantitative goal for CLF reduction is to reduce the acreage
within five years to small-scale herbicide treatments, Wisconsin Administrative Code NR 107.04(3)
defines small-scale as any treatment fess than ten total acres or 10 percent (%) of the water body that
is less than ten feet deep. This overall goal correlates to a reduction of CLP acres by 80% over the
next five years. Most of the reduction should occur in the first few years, The following table

1



Hydrologists - Englngers « Surveyors « Scientisls {920) 324-8600
(860) 498-3921

Fax (920) 324-3023
www.northemenvironmental.com

A Northern Environmental” YN Weupin, 1 63663

)

depicts this reduction by year, acreage and percent over 5 years. The numbers used were obtained in
a spring CLP pretreatment survey. The aquatic plant survey found CLP at one sample point. Witha
decline of CLP of 80% over five years, the total acres of CLP will fall to a manageable 1.4 acres
within,

Year CLP Acreage Percent Acreage Reduction
2007 7 -

2008 42 40

2009 2.8 20

2010 2.1 10

2011 1.75 5

2012 14 5

EWM was also found on Wilson Lake at one sample point. This re-infestation is believed to have
been found prior to expansion and use of a selective herbicide should prevent its spread. The
shallow nature of Wilson Lake is ideal conditions for EWM to spread further. All acres of EWM
should be chemically ireated at the highest application rate,

Highly used recreational areas and public boat launches or access points should be given priority
when considering treatment locations due to a greater potential for CLP spread from these areas.
The APM plan should be updated in 2011-2012 to evaluate the aquatic plant community and to
assess the current management strategies. Reduction numbers are based solely on the use of
herbicides. If the 80% reduction goal is met, then CLP the use of herbicides should be considered
maintenance activities instead of restoration.

The APM Plan involved evaluating physical, mechanical, biological, and chemical management
alternatives and outlines specific management activities for CLP and EWM on Wilson Lake.
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2.0 INTRODUCTION

Wilson Lake is an 81 acre lake located in Waushara County. The lake has a 349 acre watershed. Wilson
Lake exhibits fair water clarity and according to the Wisconsin Trophic State Index is a eutrophic lake.
Eurasian watermilfoil (EWM) and curly-leaf pondweed (CLT), aquatic invasive species (AIS), are confirmed
on Wilson Lake, Lake residents have become concerned about the presence of EWM and CLP and other
AIS in the aquatic plant community of Wilson Lake.

This document is the APM Plan for Wilson Lake and discusses the following:

Historical aquatic plant management acfivities
Stockholder’s goals and objectives

Aquatic plant ecology

Baseline aquatic plant survey

Feasible aquatic plant management alternatives
Selected suite of aquatic plant management options

B o o B

3.0 BACKGROUND INFORMATION

3.1 Lalke History and Morphology

Wilson Lake is located near the town of Wild Rose in Waushara County, Wisconsin, Figure 1 depicts the
lake location. Wisconsin DNR records list Wilson Lake as a Scepage lake. This may be a misnomer and it
may in fact be a spring lake according to local residents, The following summarizes the lake’s physical
attributes:

Lake Type Seepage
Surface Area (acres) 81
Maximum depth (feet) 14
Shoreline Length (miles) 2.08

Source Wisconsin Lakes, WDNR 2005

Figure 2 illustrates the lake bathymetry., Wilson Lake provides year-round recreation activities ranging from
fishing, swimming, waterskiing, pleasure boating, snowmobiling, and more.

3.2 Watershed Overview

The Wilson Lakes watershed encompasses 349 acres square miles located in Waushara County. Majority
land cover within the watetshed is forested, with some development along the lakeshore. Land cover of the
watershed includes the following:

a Forested (268.7 acres - 77%)
A Open Water (80.3 acres - 23%)

{Source: WDNR Land Sat Imagery and WISCLAND database)

Figure 1 illustrates the lakes location and its watersheds. The watershed is in the Central Plains Geographic
Province of Wisconsin (United States Department of Agriculture [USDA], 1988). The region in generally
considered a gently rolling lake plain. (USDA, 1988)
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3.3 Water Quality

Available information from the on-line WDNR Lake Water Quality Database indicates a volunteer citizen
monitoring network measured the following parameters on Wilson Lake.

A Water clarity (secchi depth) — 2002, 2005-2006
Chlorophyll ¢ — 2002 & 2005
Phosphorus — 2003 & 2005

Water clarity is measured by lowering an 8-inch disk with alternating black and white quadrants into the
water until it is no longer visible. The disk is raised until it is again visible. The two readings are averaged
providing the secchi depth or water clarity measurement. Additionally, Northern Environmental measured
water clarity at two locations on Wilson Lake during the 2007 water quality sampling and aquatic plant
survey.

Total phosphorus is a measure of nutrients available for plant growth, and chlorophyll a is a measure of lake
productivity taken by measuring algal pigment in the water.

3.3.1 Water Clarity

The water clarity average is 5.17 feet. The following graph illustrates past and current water clarity
measurements on Wilson Lake.

Wison Lake Secchi Readings

Date Collacted

Average 517 ft

Depth (ft}

12 Thearer water l

BB seccH perTH Average secchi depth ()
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3.3.2 Total Phosphorus and Chlorophyll a

The following table illustrates the past water quality parameters measured on Wilson Lake. Wilson
Lake has an average total phosphorous of 0.027 milligrams per liter. The average chlorophyll a was

7.71 micrograms per liter.

Date Total P (mg/) Chlorophyll a (ug/1)
4/15/2002 0.01 <1
8/4/2002 0.027 14.7
4/22/2005 0.024 5.34
6/21/2005 0.017 8.56
8/3/2005 0.033 8.9
8/24/2005 0.042 —
11/8/2005 0.036 8.69
6/6/2007 0.037 3.1
71572007 0.032 3.9
8/28/2007 0.03 7.9
9/24/2007 0.016 8.3

Notes: mg/l= miiligrams per liter, (parts per miilion)
ug/l = micrograms per liter, (parts per billion)

3.3.3 Trophic State Index

Trophic State Index (TS}) values are assigned fo a lake based on total phosphorus, chlorophyll a, and
water clarity values. The TSI is a measure of a lake’s biological productivity. The TSI used for

Wisconsin lakes is described below.

4/24/2008

Category TSI Lake Characteristics Total P Chlorophyll g | Water
(mg/T) (ug/l) Clarity
(meters)
Clear water; oxygen rich at
all depths, except if close to | 0.003 to 0.01 2t05 3.7tw24
Oligotrophic | 1-40 mesotrophic border; then
may have low or no oxygen;
cold-water fish likely in
deeper lakes.
Moderately clear; increasing
Mesotrophic | 41-50 | probability of low o no 0.018 to 0.027 §to 10 1.8
oxygen in bottom waters.
Decreased water clarity;
probably no oxygen in 0.03 to 0.05 11to 15 1.5t0 1.2
bottom waters during (less is
. summer; warm-water hyper-
Eutrophic | 51-70 fisheries only; blue-green eit[:'ophic)
algae likely in summer in
upper range; plants also
excessive.

Adopted from Lillie and Mason, 1983, and Shaw 1994 ef, al,
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The historical water clarity, total phosphorus, and chlorophyll g data indicate that Wilson Lake is a
eutrophic lake, according to the Wisconsin TSI

3.4 Summary of Lake Fishery

The following table identifies the fish species that are present and their abundance according to the WDNR,

Fish Species Present Common Abundant
Northern Pike X
Largemouth Bass X
Smallmouth Bass X
Walleye X
Panfish X

Source: WDNR Wisconsin Lakes Publication # PUB-FH-800, 2005

Available information indicates that northern pike, walleye, catfish, perch, crappie and largemouth bass have
been stocked in Wilson Lake (WDNR Fish stocking website, 2007). Total number of each species stocked
by year is listed below.

Year Northern Pike  Largemouth Bass Walleye
1978 113000

1979 65000 5000

1980 65000

1981 65000 7000

1982 200

1983 325

1984 250

1985 325

1986 375 4000

1987 600

1989 250 650

1990 1641 200

2000 800 750
2001 800 1600
2002 800

2003

2004 500
2005

2006 700

Catfish Perch Crappie

50

500
500
500
1000
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3.5 Management History

According to WDNR records, aquatic plant management efforts have included chemical control of EWM and
CLP. WDNR records indicated treatments of the following size:

Date Species Acreage Product Amount
June-00  Eurasian watermilfoil 7.75 Navigate 775 (Ibs)
July-01 Eurasian watermilfoil 10.2 Navigate 1020 (Ibs)
Tuly-02 Eurasian watermilfoil 9.3 Navigate 950 (Ibs)
July-03 Curly-leaf pondweed 16.8 Aquathol K 100 {gal)
May-04  Curly-leaf pondweed 16.8 Aguathol K 100 (gal)
May-05 Curly-leaf pondweed 16.8 Aquathol K 100 (gal)
June-06 Curly-leaf pondweed 7 Aquathol K 54 (gal)

May-07 Curly-leal pondweed 7 Aquathol K 21 (gal)

Other management activities;

1975 Feasibility Study Results and Management Alternatives

1977 Environmental Resource Assessment

1980 Lake Management Plan

1988 Air Injection System Installed (aerator)

2002 Aquatic Plant Survey and Water Quality Monitoring Results (Aquatic Biologists)
2003 Aquatic Plant Survey (Lake District)

2004 Post-Treatment Survey Results and Management Update (Aquatic Biologists)
2001-2006 Management of Aquatic Plants (Aquatic Biologists)

2006 Evaluation of Sediments and Water Quality (Wis. Lake and Pond Resource)

June 2007 Wilson Lake Volunteers were trained in AIS identification and water quality
parameters

L

Concerns regarding the number of aquatic plant species present within Wilson Lake and the type of chemical
treatments being used during that time period have been noted. Since chemical treatments began in 2000 the
number of plants species within the lake has been in a steady decline, However further evaluation and
studies would be needed to confirm the reasons for this decline in aquatic plant species, An experiment
conducted by the Weaver Lake Conservation Association found that cold weather treatments (50-55 F) with
Aquathol-K effectively suppressed the growth of CLP and also allowed native plants to prosper. Aquathol-K
has been used to chemically treat Bladderwort, Bur-reed, Coontail, Hydrilla, Milfoil, Water stargrass and
members of the Pondweed family.

3.6 _Goals and Qbjectives

The Lake District identified the following goals for aquatic plant management on Wilson Lake.

Manage EWM and CLP in accordance with the best available technologies
Maintain and improve recreational opportunities

Protect and improve fish and wildlife habitat

Preserve native aquatic plants

o> BB
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Prevent the introductions of new AIS
Identify and protect sensitive areas
Identify and discuss various sources of financial assistance for aquatic plant management
activities _
A Coordinate sound aquatic plant management practices where needed within Wilson Lake
4 Educate the Wilson, Kusel and Round Lake community
Increase citizen participation in lake management

4.0 PROJECT METHODS

To accomplish the project goals, the Lake District needs to make informed decisions regarding APM on the
lake. To make informed decisions, the Lake District proposed to:

A Collect, analyze, and interpret basic aquatic plant community data
A Recommend practical, scientifically-sound aquatic plant management strategies

Offsite and onsite research methods were used during this study. Offsite methods included a thorough
review of available background information on the lake, its watershed and water quality. An aquatic plant
community survey was completed onsite to provide data needed to evaluate aquatic plant management
alternatives.

4.1 Existing Data Review

A variety of background information resources were researched to develop a thorough understanding of the
ecology of the lake. Information sources included:

Local and regional geologic, limnologic, hydrologic, and hydrogeologic research
Discussions with lake members

Available topographic maps and aerial photoglaphs

Data from WDNR files

Past lake study reports (if available)

S

These sources were essential to understanding the historic, present, and potential future conditions of the lake,
as well as to ensure that previously completed studies were not unintentionally duplicated. Specific references
are listed in Section 8.0 of this report.

4.2 Aquatic Plant Survey and Analysis

The aquatic plant community of the Lake was surveyed on July 5, 2007 by Northern Environmental
Technologics. During the survey the point intercept sampling method described by Madsen (1999) was used,
as recommended in the WDNR draft guidance entitled “Aquatic Plant Management in Wisconsin®™ (WIINR,
2005).

WDNR research staff determined the sampling point resolution in accordance with the WDNR guidance and
provided a base map with the specified sample point locations. The sample resolution was a 32 meter grid
with 287 pre-determined intercept points (Figure 3). When completing the actual aquatic plant survey, some
points were “terrestrial” and were not sampled, Latitude and longitude coordinates and sample
identifications were assigned to each intercept point on the grid (Appendlx A). Geographic coordinates were
uploaded into a Trimble GeoXT™ global positioning system {GPS) receiver. The GPS unit was then used to
navigate to intercept points. At each intetcept point, plants were collected by tossing a specialized rake on a

8
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rope and dragging the rake along the bottom sediments. All collected plants were identified to the lowest
practicable taxonomic level (e.g., typically genus or species) and recorded on field data sheets. Visual
observations of aquatic plants were also recorded. Water depth and, when detectable, sediment types at each
intercept point were also recorded on field data sheets. Two specimens of each aquatic plant species
identified on Wilson Lake were collected and dried in a plant press for later use as sample vouchers and
educational purposes.

The point intercept method was used to evaluate the existing emergent, submergent, floating-leaf, and free-
floating aquatic plants, At each intercept point, a value of 1-3 was assigned to the species collected based on
densities observed on the rake, or rake fuilness ratings; 1 being a few plants on the rake head, 2 when the
rake head is approximately ¥z full, and three being full of aquatic plants with the rake head not visible. Ifa
species was not collected at that point, the space in the data sheet was left blank. For the survey, the data for
each sample point was entered into the WDNR “Worksheets” (i.e., a data-processing spreadsheet) to
calculate the following statistics:

A Taxonomic richness (the total number of taxa detected)

2 Maximum depth of plant growth

& Community frequency of occurrence (number of intercept points where aquatic plants
were detected divided by the number of intercept points shallower than the maximum depth
of plant growth)

A Mean infercept point taxonomic richness (the average number of taxa per intercept point}

A Mean intercept point native taxonomic richness (the average number of native taxa per
intercept point)

4 Taxonomic frequency of occurrence within vegetated areas (the number of infercept

points where a particular taxon (e.g., genus, species, etc.) was detected divided by the total
number of intercept points where vegetation was present)

A Taxonomic frequency of occurrence at sites within the photic zone (the number of
intercept points where a particular taxon {e.g., genus, species, etc.) was detected divided by
the total number of intercept points which are equal to or shallower than the maximum
depth of plant growth)

A Relative taxonomic frequency of ocenrrence (the number of intercept points where a
particular taxon (e.g., genus, species, etc.) was detected divided by the sum of all species’
OCCUFFences)

A Mean density (the sum of the density values for a particular species divided by the number
of sampling site)

& Simpson Diversity Index (SDI) is an indicator of aquatic plant community diversity. SDI is
calculated by taking one minus the sum of the relative frequencies squared for cach species
present. Based upon the index of community diversity, the closer the SDI is to one, the
greater the diversity within the population,
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A Fioristic Quality Index (FQI) (This method vses a predetermined Coefficient of
Conservatism (C), that has been assigned to each native plant species in Wisconsin, based on
that species” tolerance for disturbance. Non-native plants are not assigned conservatism
coefficients. The aggregate conservatism of all the plants inhabiting a site determines its
floristic quality. The mean C value for a given lake is the arithmetic mean of the coefficients
of all native vascular plant species occurring on the entire site, without regard to dominance
or frequency. The FQI value is the mean C times the square root of the total number of
native species. This formula combines the conservatism of the species present with a
measure of the species richness of the site.

4.3 Shoreline Characterization

The point intercept method described above may not accurately identify emergent and floating leaved aquatic
plants in near shore areas. Therefore, a boat tour was completed traveling the entire perimeter of the lake’s
shoreline. During the boat tour, visual observations of the emergent and floating leaved plant communities
were located and recorded. The boat tour also included a shoreline characterization, which provides an
evaluation of shoreline development on the lake. The following scale was used to rate the level of shoreline
development.

A 1: Undeveloped (i.e. Forested or wetland)

A 2: Minor development (i.e. Properties may have mostly natural shoreline, sparse structures
set further away from the lake, one pier, and little or no clearing of natural vegetation).

& 3: Moderate development (i.e. Properties may exhibit additional clearing and/or
manipulation to the shore and lawn areas but not to waters edge. More elaborate piers or
boathouses may be present).

a 4: Major development (i.c. Properties may include larger lawn areas extending to the
shoreline, which contains little or no natural shoreline vegetation. Increased building
density, possibly close to the shore, multiple docks or boathouses, and significant shoreline
alteration such as seawalls or rip rap may be present).

Also, the level of shoreline development was noted and recorded around the lake. The shoreline was mostly
developed along the entire lake. The western bay consisted of undeveloped shorelines primarily represented
by wetlands. Figure 5 illustrates the level of shoreline development,

5.0 DISCUSSION OF PROJECT RESULTS

5.1 Aquatic Plant Ecology

Agquatic plants are vital to the health of a water body. Unfortunately, people all too often refer o rooted
aquatic plants as “weeds”™ and ultimately wish fo eradicate them. This type of attitude, and the
misconceptions it breeds, must be overcome in order to properly manage a lake ecosystem. Rooted aquatic
plants (macrophytes) are extremely important for the well being of a lake community and possess many
positive attributes. Despite their importance, aquatic macrophytes sometimes grow to nuisance levels that
hamper recreational activities. This is especially prevalent in degraded ecosystems., The introduction of

10
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certain aquatic invasive species (AIS), such as EWM and CLP, often can exacerbate nuisance conditions,
particularly when they compete successfully with native vegetation and occupy large portions of a lake.

When “managing” aquatic plants, it is important to maintain a well-balanced, stable, and diverse aquatic
plant community that contains high percentages of desirable native species. To be effective, aquatic plant
management in most lakes must maintain a plant community that is robust, species rich, and diverse.
Appendix B includes a discussion about aquatic plant ecology, habitat types and relationships with water

quality.
5.2 Aquatic Invasive Species

Aquatic invasive species are aquatic plants and animals that have been introduced by human action to a
location, area, or region where they did not previously exist. AIS often lack natural control mechanisms they
may have had in their native ecosystem and may interfere with the native plant and animal inferactions in
their new “home™. Some AIS have aggressive reproductive potential and contribute to ecological lake
declines and interfere with recreation on lakes. Common AIS include:

A Eurasian watermilfoil
. Curly-leaf pondweed
A Zebra mussels

4 Rusty crayfish

A Spiny water flea

A Purple loosestrife

Appendix G provides additional information on these AIS.

Eurasian watermilfoil, curly-leaf pondweed and purple loosestrife have all been identified within
Wilson Lake and its shorelines. All three species can spread rapidly and can become a nuisance
problem for navigational purposes and can out-compete native plant species.

5.3 Aqguatic Plant Survev

5.3.1F Results

The survey included sampling at 287 intercept points. The aquatic macrophyte community of the
lake included thirteen floating-leaved, emergent, and submerged aquatic vascular plant species
during 2007. Table 1 lists the taxa identified during the 2007 aquatic plant survey. Figures 4a
through Figure 4d illustrate the locations of each species identified.

Vegetation was identified to a maximum depth of thirteen feet (photic zone). Aquatic vegetation
was detected at fifty-seven percent (%) of photic zone intercept points, The Simpson Diversity
Index value of the community was 0.66. The taxonomic richness was thirteen species and there was
an average of 0.85 species identified at points that were within the photic zone. There was an
average of 1.48 species present at points with vegetation present. Table 2 summarizes these overall
aguatic plant community statistics,

11
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Higher FQI numbers indicate higher floristic quality and biological integrity and a lower level of
disturbance impacis, FQI varies around the state of Wisconsin and ranges from 3.0 to 44.6 with the
average FQI of 22,2 (WDNR, 2005). The FQI calculated from the 2007 aquatic plant survey data
was 17.07. This FQI value is lower than Wisconsin’s median of 22.2 and suggests that Wilson Lake
exhibits less than average water quality when using aquatic plants as an indicator. Table 4
summarizes the FQI values

The most abundant aquatic plant identified during the aquatic plant survey was muskgrass (Chara
spp). It exhibited a forty-seven percent frequency of occurrence (percent of photic zone intercept
points at which the taxa was detected). Tt was present at eighty-one percent of the sites with
vegetation, and had a fifty-five percent relative frequency of occurrence. Table 3 includes the
abundance statistics for each species.

Chara, sp. (muskgrass / chara) looks like a vascular plant; it actually
is a multi-celled algae (macroalgae). Muskgrass is usually found in

hard waters and prefers muddy or sandy substrate and can often be
found in deeper water than other submergent plants. Muskgrass beds
provide valuable habitat for small fish and invertebrates, Muskgrass
is also a favorite waterfowl food. Its rhizoids slow the movement and
suspension of sediments and benefit water quality in the ability to
stabilize the lake bottom (Borman, et al., 1997). It can easily be

identified by its characteristic “musty” odor. Chara sp.
Source: UW Herbarium Websiie

Nymphaea odorata (white water lily) was the second most
abundant vascular plant species occurring at ten percent of the
photic zone. It was present at seventeen percent of the sites
with vegetation and had a twelve percent relative frequency of
occurtence.

Nvmphaea odorata (white water lily) has a flexible stalk with a
round floating leaf. White water lily can be found growing ina
variety of sediment types in less than 6 feet of water. Fragrant
White water lily white flowers occur throughout the summer. The floating

Source: UW Herbariur Wotsite leaves provide shelter and shade for fish as well as habitat for
invertebrates (Borman, et al., 1997).

Brasenia schreberi (watershield) and Najas flexilis (bushy pondweed) were
equally present in the lake, occutring at seven percent of the photic zone. It
was present at twelve percent of the sites with vegetation and each had an
eight percent relative frequency of occurrence.

Naijas flexilis (slender najad) is sometimes called bushy pondweed and has
fine branched stems that emerge from a slight rootstalk. Slender naiad can
grow in both shallow and deep water. Waterfowl, marsh birds, and muskrats
consume the stems, leaves, and seeds of naiad. The foliage produces forage  Slender Naiad
and shelter opportunities for fish and invertebrates (Borman, et al., 1997). Souree: TW Hetbarum Websie

12
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Brasenia schreberi (watershield) has floating leaves with elastic stems
with the leaf stalk attaching to the middle of the leaves. All
submersed portions of the plant are usually covered with a gelatinous
coating. Watershield is commonly identified by the lack of a leafl
notch and the central location of the petiole. Watershield is most
commonly found growing in soft sediments that contain partially
decomposed organic matter. The seeds, leaves, stem and buds are a
source of food by waterfowl. The floating leaves also offer shelter
and shade for fish and invertebrates (Borman, et al., 1997).

Watershield AP o . o
Soutce: University of Floride Website Watershield is a sensitive aquatic plant this is not tolerant of pollutants

and adverse human impacts to the lake ecosystem (Nichols, 1999

5.3.2 Floating-1.eaf Plants

The following three floating-leaf aquatic plant species were identified during the 2007
aquatic plant survey.

s Brasenia schreberi (watershield)

s Nuphar variegata (spatierdock)
a  Nymphaea odorala (white water lily)

5.3.3 Emergent Plants

No emergent plant species were identified during the 2007 aquatic plant survey.

5.3.3 Submergent Plants

The following ten submergent aquatic plant species were identified during the 2007 aquatic
plant survey.

Algae spp. (filamentous algae) [algal]
Ceratophyllum demersum (coontail)

Chara (chara/muskgrass) [algal]

Elodea canadensis (elodea)

Myriophyllum spicatum (eurasian watermilfoil)
Najas flexis (slender naiad / bushy pondweed)
Nitella spp. (nitella)

Patamogeton crispus (curly-leaf pondweed)
Potamogeton gramineus (variable pondweed)
Stuckenia pectinata (sago pondweed)

R S -

Table 1 includes data for all species identified. Descriptions of all plants identified can be found in
Appendix D.
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5.4 Shoreline Characterization

Emergent and floating leaved plants identified along the shoreline outside of formal grid sample points
included: Carex spp (sedges), Brasenia schreberi (watershield), Nuphar variegala (spatterdock), Nymphaea
odorata (white water lily), Typha latifolia (broad leaved cattail), and Schoenoplectus tabernaemontanti
(softstem bulrush), Alrus incana subsp., and Rugosa (tag alder). Refer to Appendix D for descriptions of
these plants. Figure 5 illustrates the floating leaved and emergent plant locations identified during the boat
survey. Plants identified during the shoreline survey but not during the point-intercept method were not
included in the community statistics or calculation of the FQI.

6.0 MANAGEMENT ALTERNATIVES

Depending of the goals of the stakeholders, several management alternatives are available for an APM.
Some general alternatives are discussed below. More information on management alternatives is included in
Appendix E,

6.1 Maitenance Alternative

This alternative may be used at a lake in which a health aquatic plant community exists and invasive and
non-native plant species are generally not present. The maintanance alternatives is a pretection-oreiented
managemeit alternative as no signifiacnt plant concerns exist or no active management is required.

This alternative can include an education plan to inform lake shore owners of the value of a natural shoreline
and encourage the protection of the lake water quality and the native aquatic plant community. Measures for

the prevention of the introduciton of AIS to the lake should also be inchuded.

6.2 Managcement Alternatives

6.2.1 Manual Removal

Manual removal efforts include hand raking or hand pulling individual unwanted plants from the
water. All aquatic plant material must be removed from the water. Portions of roots may remain in
the sediments, so removal may need to be repeated periodically. This technique is well suited for
small areas in shallow water, Scuba divers can be contracted to remove unwanted vegetation in
deeper areas. Benefits of manual removal include low cost compared fo other control methods. The
drawback of this alternative is that raking or pulling aquatic plants can be quite labor intensive.
Hiring laborers to remove aquatic vegetation is an option, but also increases cost.

Manual removal of aquatic vegetation by individual landowners can be completed to a maximum
width of 30 feet to provide pier, boatlift or swimming raft access (recreation zone). A permit is not
required for hand pulling or raking if the maximum width cleared does not exceed this 30 foot
recreation zone. Manual removal of any native aquatic vegetation beyond the 30 foot area would
require a permit from the WDNR that satisfies the requirements of Chapter NR 109, Wisconsin
Administrative Code (NR 109). Appendix F includes a copy of NR 109.

14
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6.2.2 Mechanical Harvesting

Harvesting is often used for large areas with dense monotypic AIS plant growth that significantly
impedes boating or recreation on the lake. Advantages of this technology include; immediate results;
removal of plant material and nutrients; and the flexibility to move to problem areas and at multiple
times of the year “as needed”. Disadvantages of this method include the limited depth of operation
in shallow areas; possible need to repeat harvest an area throughout the summer; high initial
equipment costs; maintenance, labor, and insurance costs; disposal site requirements; and a need for
trained staff. A WDNR permit is required by NR 109 for aquatic plant harvesting.

6.2.3 Native Vegetation

Native plants are an important naturat biological AIS control measure. A healthy native plant
population can inhibit or slow an invasion of CLP and EWM by competing for space and nufrients,
although in some lakes, even healthy native plant populations may eventually become infested with
CLP or EWM. Damaging or stressing native plant communities may increase the potential for an
AlS infestation. Any management of a low to mid level infestation should consider the benefits of
native vegetation as a CLP and EWM deterrent, and plan for their protection.

Native plant communities on Wilson Lake appear healthy and could be slowing the spread of CLP
and EWM in some areas.

6.2.4 Selective Aguatic Herbicides

The WDNR requires a permit (Chapter NR 107. Wis. Adm. Code) for aquatic herbicide applications
in public waters. Appendix F includes a copy of NR 107. The product must be approved for aquatic
use in Wisconsin and the applicator must be certified with the Wisconsin Department of Agriculture,
Trade, and Consumer Protection (WDATCP) and licensed by WDNR. Advantages of herbicides
include better control in confined areas (e.g. around docks) than harvesters can achieve.
Disadvantages include negative public perception of chemicals, the potential to affect non-target
plant species (if not applied at an appropriate application rate and/or time of year) and water use
restrictions after application may be necessary.

A few herbicides have demonstrated CLP control. The three WDNR-approved herbicides are
Diquat, Endothall and Fluridone. The most successful herbicide for EWM approved by the WDNR is
one containing 2,4, I} (2,4-dichlorophenoxyacetic acid). 2,4-D is a systemic herbicide that simulates
a plant growth hormone and interferes with division of the plant cells, resulting in plant death,
Fluridone and Endothall are effective for both EWM and CLP, both present on Wilson Lake.

6.2.5 Milfoil Weevils

The use of aquatic weevils (Euhrychiopsis lecontei) is a biological control option that has shown
effective EWM control in some Wisconsin lakes. The aquatic weevil is native to Wisconsin and
normally is present in healthy stands of northern watermilfoil. The weevils however, prefer to feed
on EWM plants. The weevil burrows into the plant’s stem, destroying plant tissue. Increasing a
natural population of weevils can be a costly endeavor but EWM reductions can be observed if the
weevil population is maintained. This management alternative is best suited for lakes with limited
shoreline development because the insects need to over-winter on a shoreline with vegetation and
adequate leaf litter.
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6.2.6 Suction Assisted Harvesting

Suction assisted harvesting is considered manual harvesting even though the use of a powered device
is involved. The system is run off a barge or modified pontoon boats with steps in this process
completed as follows:

4 Plants are fed into a suction tube by a diver making sure to follow the plant to its base and
remove the roots.

2 The plant mass is transported to a capture device (barrel) where the transport water is drained
returned to the lake and the plants remain.

4 Plants are removed from the barrel, bagged, and properly disposed of.
A great benefit of this method is that, if plants are identified properly, it exhibits a high degree of

selectivity towards exotic species. However, the process is very labor intensive and expensive and is
still in the early stages of use. As of this writing, the process is under review by the WDNR.

7.0 RECOMMENDED ACTION PLAN

7.1 Conclusions

Wilson Lake is an 81 acre seepage lake. Minimally available water quality information indicates a eutrophic
trophic state. EWM and CLP have been confirmed by the WDNR on Wilson Lake.

During the 2007 aquatic plant survey, thirteen aquatic plant species were found (including algal genera). The
most abundant aquatic plants identified during the July survey was muskgrass (Chara spp.) and Nymphaoea
odorata (white water lily) which were found at forty-seven percent and ten percent of the photic zone,
respectively. Najas flexilis (bushy pondweed) and Brasenia schreberi (watershield) were third and fourth
most abundant plants, found at seven percent of the photic zone. EWM was only found at one sampling point
location during 2007 (Figure 6). CLP was identified at one sample site; however the survey was conducted
after a chemical treatment targeting CLP in the spring and CLP coverage is higher than indicated by the
survey. The FQI for Wilson Lake (17.07) is lower than the state average and indicates below average water
quality when using aquatic plants as an indicator of lake health.

To accomplish the APM Plan goals, the Lake District has developed an action plan. This plan selects
appropriate aguatic plant management techniques for EWM and CLP growth on Wilson Lake based on the
evaluations completed in Section 6.2. The specific implementation of the management recommendations,
including monitoring, responsibilities, protection of native aquatic plants, education, prevention efforts and
funding, are discussed in the following sections,

This APM Plan should be updated periodically to reflect current aquatic plant problems, and the most recent
acceptable APM methods. Information is available from the WDNR website:

http://dnr.wi,gov/org/water/ihp/iakes/aguaplan.itm or from Northern Environmental upon request.
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7.2 Manual CLP/EWM Removal

Individual property owners can manually remove nuisance aquatic plants in the lake offshore from their
propetty. Manual removal can be completed to a maximum width of 30 feet to provide pier, swim rafi, or
boat hoist access. A permit is not required for hand pulling or raking if the maximum width cleared does not
exceed 30 feet. Manual removal EWM and CLP can be completed beyond 30 feet without a permit.
Individuals removing CLP/EWM must try to remove all of the plant material and fragments from the water,
Removal of any native vegetation beyond 30 feet would require a permit under NR 109, Wis. Adm. Code.
Native plant removal is not recommended because it could actually facilitate the spread of EWM and CLP.

Landowners should know the difference between CLP/EWM and other native species, If an individual has
questions about a particular aquatic plant or what manual removal is allowed , they should talk to an District
representative and/or the WDNR. Appendix E identifies additional resources for plant identification.

We recommend that manual removal of both CLP and EWM be conducted in shallow areas along
landowner’s properties. This is a cheap and effective way to target specific nuisance plants.

7.3 Mechanical Harvesting for EWM and CL.P control

Mechanical harvesting is not recommended on Wilson Lake. Mechanical harvesting could actually promote
AIS spread by creating additional plant fragments, EWM can spread by sections of the plant that break fiee
and drift to another location in the lake and establish itself and a new infestation. Early season harvesting of
CLP can be an effective management tool to limit reproductive capabilities of the plant, However, due to the
presence of EWM, mechanical harvesting is not recommended for Wilson Lake.

7.4 Native Vegetation for EWM and CLP control

A healthy native plant population can inhibit or slow an invasion of CLP and EWM by competing for space
and nutrients, If EWM and CLP are treated early enough in the growing season the treatment will have a
minimal impact on the native vegetation. This may not be feasible due to the history of AIS in Wilson Lake.
It does not seem that the native plant community is strong enough to out-compete EWM and CLP,

7.5 Selective Herbicide Treatment

7.5.1 EWM Herbicides

EWM beds beyond the 30 foot manual removal zone or too dense for effective hand removal efforts
should be treated with an aquatic herbicide. 2.4-I2 products have demonstrated selective control of
EWM if applied correctly. At this time, application rates should not exceed 150 pounds per surface
acre. All treatments will need to be completed in accordance with a permit issued under NR 107,
Wis. Adm. Code. No nuisance levels of native plants should be treated on a large scale, A
commercial aquatic pesticide applicator, certified with the Wisconsin Department of Agriculture and
Consumer Protection (DATCP) and licensed by the WDNR should be hired to treat priority EWM
beds as local funding allows. The applicator shall specify in the NR 107 permit application the
chemical application size, rate, and location of proposed treatment areas. A list of licensed
applicators may be available from DATCP or on the “Lake List” located at UW Exiension Lakes
Program website at hitp://www.uwsp.eduw/cnr/uwexiakes/lakelist/ where people can search for
companies offering select APM services by company name or area of expertise.
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Significant control of EWM may be feasible on Wilson Lake, due to the small abundance and
isolated locations. Aggressive management may prevent the spread of EWM. Figure 6 illustrates the
July 2007 EWM distribution. Note that this EWM distribution map was created from aquatic plant
survey data collected during July 2007.

The verification of EWM beds should preferably occur in late summer or early fall, when EWM
would be at its maximum growth. A permit application process should begin in the fall prior to the
year of the proposed treatment. This mapping effort will be used to determine potential treatment
acreages. Next, priority treatment areas should be selected from these areas. A permit application
should be completed by December of each year to allow for full utilization of WDNR AIS grant
funds. Application for WDNR AIS grants are due February 1% and August 1% of each year. WDNR
personnel prefer to see a draft grant application at least one month prior to the application deadline.
Since grant preference is given to local units of government, the lake organization should work
closely with the Town and the WDNR throughout the permitting process. A spring EWM
Assessment or “pre-treatment survey” should be completed each year to modify the permit
application prior to the actual EWM treatment. This pre treatment survey allows the permit
application to be modified to accurately reflect proposed treatment areas and current EWM
locations/acreages. This modification request will be submiited in writing to WDNR along with a
map of proposed treatment areas.

One major EWM treatment per season should be completed. This treatment should occur before
water temperatures reach approximately 60°F, realizing that this is a target time when EWM is
actively growing and natives are not. However, one potential follow up “spot treatment” may also
be needed which will be determined by completing a post treatment aquatic plant survey one month
after the initial freatment. All NR 107 publiic notice and water use restriction posting requirements
should be followed. A public notice must be filed in the local newspaper, if the treatment is > 10
acres or the treatment area is > 10% of the lakes area, and a public informational meeting held if
requested. All property owners within or adjacent to treatment areas should be notified with a copy
of the permit application and map indicating the proposed treatment areas. A yellow sign describing
the treatment must be posted by the dock or shoreline of any properties being treated. The WDNR
requires post and pre EWM {reatment assessments completed annually to apply for subsequent
permits and funds. Copies of the WDNR protocol for these assessments are available at local WDNR
service centers and are not yet available via the WDNR website, Figure 6 indicates current EWM
coverage will be updated annually.

Herbicide treatment of EWM would be a sufficient alternative to controlling the EWM and to keep it
form spreading throughout the lake and other near by water bodies. Since the abundance of EWM is
so small, it would be easier to control with herbicide treatments.

7.5.2 CLP Herbicides

A few herbicides have demonstrated CLP control. The three WDNR-approved herbicides are
Diquat, Endothall and Fluridene. Endothall and Diquat are both fast acting contact herbicides,
Diquat binds to sediments readily and its effectiveness is reduced by turbid waters. Endothall is not
readily transferred to other plants tissue, therefore re-growth can be expected and repeated treatments
may be needed. Fluridone is capable of killing the roots of plants, producing a longer lasting effect.
Fluridone and Endothall are effective for both EWM and CLP, both present on Wilson Lake.
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CLP herbicides treatment should continue to be used on Wilson Lake during early spring before
native plants start to grow.

7.5.3 Schedule of Events

The following table describes a schedule of required activities for the EWM and CLP treatment
program on Wilson Lake.

Activity Frequency Date
Mapping of CLP/EWM or post- Annually No later than September 30™
treatment survey
. Establish Priority Treatment Areas | Annually October 30®
' Prepare NR 107 Permit Annually December 1
5 Application for grant and
conditional permit purposes
Prepare DRAFT WDNR AlS Anmnually/Multi- | January 1%
Contro] Grant Application year
Submit WNDR AIS Control Grant | Annually February 1™
Application*
Pre-treatment Survey Annually 2 weeks after ice-out or when
CLP/EWM plants are
' approximately 6 inches tall
EWM and CLP treatment™* Annually Before May 31* or before water
temperatures reach 60°F
Lake District Budget Voting Annually 7?
Town Budget Voting Annually ?? '
Lake wide Aguatic Plant Survey Every 5 vears July 30" 2012
Update APM Plan Every 5 years December 1, 2012

* = August 1% is a second AIS Control grant deadline.
*# = Activity will not be completed until water temperatute reaches approximately 60 degrees Fahrenheit,

7.5.4 Designation of Responsibility

The following table assigns responsibility for the CLP/EWM treatment program events listed above,
When the Town or District is identified as a responsible party, these entities should identify which
individual, or committee should complete the specified activity.

Activity Responsible Party
Mapping of CLP/EWM or Adquatic plant professional with
post-treatment CLP/EWM assistance from trained
survey volunteers
Establish Priority Treatment Lake district, WDNR and
Areas aquatic plant professional
Prepare NR 107 Permit Certified/licensed applicator ot
Application (for grant lake district
purposes)
Prepare DRAFT WDNR AIS | Lake district
Control Grant Application
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Submit WDNR AIS Control Town* (acts as grant spotisor)
Grant Application
Pre-treatment CLP/EWM Aquatic plant professional
Survey
CLP/EWM treatment Certified/licensed applicator
Lake District Budget Voting Lake district
Town Budget Voting Town
Lake wide Aquatic Plant Aquatic plant professional
Survey hired by lake district or town
Update APM Plan Agquatic plant professional ,

lake district and WDNR

* Local units of government receive preference in AIS Control grant projects and should act as
project sponsor

7.6 Milfoil Weevils

Milfoil weevils would not be recommended on Wilson Lake due to the lack of milfoil presence. There
would not be a sufficient food source to sustain a population of milfoil weevils within Wilson Lake.

7.7 Suction Assisted Harvesting

This method is an effective w&y to control EWM by harvesting the entire plant. However, this method is
vety costly and is not recommended on smaller lakes which may be limited by funding.

7.8 Prevention Efforts

The following sections discuss recommended activities to prevent the spread of new AIS into Wilson Lake.
Prevention efforts can also prevent the spread of CLP and EWM from Wilson Lake into other area lakes.

7.8.1 Watercraft Inspection

A watercraft inspection program should be developed for Wilson, Kusel and Round Lakes similar to
the Clean Boat/ Clean Waters (CB/CW) Program. A watercrafl inspection program is exiremely
important to prevent the introductions of new AIS into Wilson Lake. CB/CW is a highly regarded
volunteer watercraft inspection program developed by the WDNR and University of Wisconsin
Extension Lakes Program.

The CB/CW efforts in Wisconsin involves providing information to lake users about what invasive
species look like and what precautions they should take to avoid spreading them. It also involves
visual inspection of boats to make sure they are "clean" and demonstration to the public of how to
take the proper steps to clean their boats and trailers. Watercraft inspectors also install signs at boat
landings informing boaters of infestation status, state law, and steps to prevent spreading AIS. The
Clean Boats Clean Waters Program is sponsored by the DNR, UW Extension, and the Wisconsin
District of Lakes and offers training to volunteers on how to organize a watercraft inspection
program. For more information see the following website:

htip/fwww.uwsn.edu/cnr/uwexlakes/CBCW/default.asp
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Training materials, a 1ist of workshop dates, publications, supplies, and links to other important
information are all provided on the CB/CW web page. Volunteers may also contact Erin Henegar
Volunteer Coordinator for the Invasive Species Program, UW Extension-Lakes Program at (715)
346-4978 for details.

7.8.2 Aquatic Plant Protection and Shoreline Management

Protection of the native aquatic plant community is needed to slow the spread of CLP and EWM.
Therefore, riparian landowners should refrain from removing native vegetation. Additionally, CLP
and EWM can thrive in nutrient {(phosphorus and nitrogen) enriched waters or where nurient rich
sediments occut. Two simple actions can prevent excessive nutrients and sediments from reaching
the lake. The first activity is the restoration of natural shorelines, which act as a buffer for runoff
containing nutrients and sediments. Establishing natural shoreline vegetation can sometimes be as
casy as not mowing to the waters edge. Native plants can also be purchased from nurseries for
restoration efforts. Shoreline restoration has the added benefits of providing wildlife habitat and
erosion prevention. A vegetative buffer can also prevent surface water runoff from roads, parking
areas, and lawns from carrying nutrients into the lake,

The second easy nutrient prevention effort is to use lawn fertilizers only when soil samples show a
fack of nutrients. Phosphorus free fertilizers should be used when possible. The fertilizers
commonly used for lawns and gardens have three major plant macronutrients - nitrogen, phosphotus,
and potassium. These are summarized on the fertilizer package by three numbers. The middle
number represents the amount of phosphorus. Since most Wisconsin lakes are “phosphorus limited”,
meaning additions of phosphorus can cause increased aquatic plant or algae growth, preventing
phosphorus from reaching the lake is a good practice. Landowners should be encouraged to use
phosphorus free fertilizers on lakeshore lawns. Local retailers and lawn care companies can provide
soil test kits to determine a lawn’s nutrient needs.

Nutrients from old or failing septic systems may also contribute nutrients to the lake. Septic systems
should be inspected and maintained in accordance with the Waushara County Sanitary Ordinance.

Appendix E includes resources for further information about these AIS Prevention efforts.

7.9 Public Education and Involvement

Public involvement and education efforts to date include a presentation by Northern Environmental at a Lake
District board meeting on December 15, 2007 to introduce the APM Plan project and discuss preliminary
goals. The information presented included the results of the aquatic plant survey. This meeting was open to
the public and questions were answered afier the presentation.

The Lake District should continue to educate lake users about the importance of aquatic plants to the lake
ecosystem and EWM and CLP management efforts. The WDNR and UW Extension Lakes Program are
superb sources of public education materials and programs. Many important materials can be ordered at the
folowing website:

http//www.uwsp.edu/enr/uwexlakes/publications/

Appendix E includes resources for further information about public education opportunities.
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7.10 Monitoring

To evaluate the effectiveness of the APM Program, monitoring of multiple components should be completed.
Some of these are discussed in the section(s) above related to a specific management activity, but are re-
iterated here in the context of overall monitoring efforts.

7.10.1 Aguatic Plant Monitoring

In some lake systems, native aquatic plants “hold their own” and AIS never grow to nuisance levels,
in others, however vigilant management is required. Areas that have not been treated or were treated
in previous years should also be monitored to see if native plant communities have inhibited further
spread of AIS. Additionally, the lake should be monitored for new AIS infestations. At aminimum
the public boat launch area should be inspected at least once per year. Grants may be available 1o
help fund hiring professionals to complete these monitoring efforts or local lake enthusiasts can
become trained AIS moniiors. The Wisconsin Citizen Monitoring Network offers training of
volunteers for AIS monitoring and other citizen monitoring opportunities such as water quality
monitoring, Additional information about this program can be obtained at

hitp/fwww.dnr.state. wi.us/org/water/fhn/lskes/selfhelp/shimhowto.him

Appendix E includes resources for further information about volunteer monitoring opportunities.

Wilson Lake should complete pre-treatment and post-treatment EWM CLP monitoring to gauge the
effectiveness of (reatments. See section 7.5 for monitoring dates and assignment of responsibility for
EWM and CLP treatment monitoring,

Northern Environmental also recommends completing lakewide aquatic macrophyte surveys every 5
to 10 years to monitor changes in the overall aquatic plant community and the effects of the APM
activities. Aquatic plant communities may change with varying water levels, water clarity, mutrient
levels, and aquatic plant management actions, These formal surveys should duplicate the 2007 point
intercept survey.

7.16.2 APM Technologies

The APM technologies listed in Appendix C should be re-visited periodically to evaluate if new or
improved alternatives are available. The professional environmental science community includes
universities, state natural resource agencies {e.g. WDNR), and federal agencies (e.g. EPA, United
States Army Corps of Engineers [USACE]) are excellent sources for information. Appendix E
includes resources for further information about APM alternatives and current research. This
activity should be completed in conjunction with an overall APM Plan update effort, which includes
a lake wide aquatic plant survey.

1.10.3 Public

Periodically, the lake users should be polled to evaluate the public’s perception of APM activitics on
the lake. A questionnaire similar to the one solicited during this project could be used. Other
methods of soliciting public opinion include telephone interviews, face to face interviews, web-based
online surveys, and focus groups. A professional with experience conducting public surveys may be
required for this activity.
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7.10.4 Water Quality

The WDNR citizen monitoring website identifies very limited current water quality data. Members
of the Lake District should consider becoming an active Citizen Lake Monitor for water quality
(secchi depth, total phosphorus and chlorophyll @). At a minimum, water clarity (secchi depth)
monitoring is recommended. Secchi depth monitoring is an easy volunteer activity that yields useful
information about lake health over the long term. For more information, please visit:

hiip://dnr.wi.goviorg/water/Thp/lakes/selthelp/shimhowio.him

7.11 Funding

The Lake District and Town should work together to fund the activities listed in this Recommended Action
Plan. First, all available volunteer roles should be filled if possible. Then, cost estimates or professional bids
should be solicited for the remaining activities {¢.g. monitoring and EWM/CLP treatments) from professional
firms. These cost estimates can be used to budget for needed activities.

One example of how funding APM efforts could work is that the individual Lake District can determine what
individual property owners are willing to pay for EWM/CLP treatment. This dollar amount can then be
presented to the Town (through a Lake District / Town liaison) who can decide what the Town may be
willing to sponsor for additional management doilars. Collectively, these funds can then be used as local
matching funds to apply for cost sharing assistance from the WDNR AIS Control grant program, Qualified
lake Districts and local governments are both eligible applicants, but funding preference goes to local units of
government. Eligible projects include monitoring, permit fees, and CLP treatment. The application deadline
is February 1™ annually. A proposed schedule and assignment of responsibility are provided in Section 7.2.
For more detailed information about AIS Control grants, please visit:

http://www.dnr.state. wius/org/caer/cfa/Grants/Lakes/invasivespecies.html

A second source for EWM/CLP control projects is the WDNR Recreational Boating Facilities (RBF) grant
program, Projects are presented to the Wisconsin Waterways Commission (WWC) which meets
approximately 4 times per year to review project presentations. This program funds 50 % of eligible
activities.

http://www. dnr.state, wi.us/org/caer/cfa/Grants/rechboat. html

1T the above funding combinations appear woefully inadequate to fund the management activities, then
additional sources should be considered. Other funding alternatives may include:

Additional State grant assistance

Private {landowner) funding

Countywide sales or room tax

Resource user fee (e.g. AIS boat sticker)

Property tax or special assessment

Federal invasive species management partnerships

- - - -

These sources would require government action at the State and/or County levels.

23



Northern Environmental

Hydrologists . Engingers - Surveyors - Scienlists

Agquatic Plant Management Plan — Wilson Lake, Waushara County, Wisconsin 4/24/2008

7.12_Closing

This APM Plan was prepared in cooperation with the Kusel, Wilson, and Round Lakes P & R District,
representatives from the local units of government. It includes the major components outlined in the WDNR
Aquatic Plant Management guidance. The “Recommended Action Plan™ section of this report can be used as
a stand alone document to facilitate CLP and EWM management activities for the lake. This section outlines
roles and responsibilities for local governments and Lake Districts. The greater APM Plan document
provides a central source of information for the lake’s aquatic plant community information and the overall
lake ecology. If there are any questions about how to use this APM Plan or its contents, please contact
Northern Environmental,
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Table 1: Taxa Detected During 2007 Aquatic Plant Survey, Wilson Lake, Waushara County, Wisconsin

Genus Species iD Common Name Category
Algae Spp. 1 filamentous algae Submersed
Brasenia schreberi 2 Watershield Floating-leaf
Ceratophylium demersum 3 Coontail Submersed
Chara Spp. 4 Muskgrasses Submersed
Elodea canadensis 5 Common waterweed Submersed
Myriaphylium spicatum 8 Eurasian water milfoil Submersed
Najas flexilis 7 Bushy pondweed Submersed
Nitella sp. 8 Nitella Submersed
Nuphar variegata 9 Spatterdock Floating-leaf
Nymphaea odorata 10 White water lily Floating-leaf
Potamogeton crispus 11 Curly-leaf pondweed Submersed
Potamogeton gramineus 12 Variable pondweed Submersed
Potamogeton pectinatus 13 Sago Pondweed Submersed




Table 2 :2007 Aquatic Plant Community Statistics, Wilson Lake, Waushara County, Wisconsin

Aguatic Plant Community Statistics 2007
Frequency of occurrence at sites shallower than maximum
depth of plants 57.41%
Simpson Diversity Index 0.66
Maximum Depth of Plants (Feet) 13
Taxonomic Richness (Number Taxa) 13
Average Number of Species per Siie (sites less than max depth
of plant growth) 0.85
Average Number of Species per Site (sites with vegetation) 1.48

Average Number of NATIVE Species per Site (sites less than
max depth of plant growth) 0.82

Average Number of NATIVE Species per Site (sites with
vegetation) 1.47




Table 3 :2007 Aquatic Plant Taxa-Specific Statistics, Wilson Lake, Waushara Countiy, Wisconsin

Number of
Intercept Frequency of Frequency of Relative
. . Occurrence | Occurrence at sites Average
Genus Species Common Name Points ir s Frequency of A
within vegetated |shallower than max Density
Where Occurrence
Detected areas depth of plants

Algae SpD. filamentous algae 6 3.9% 22% 2.6% 1
Brasenia schreberi Watershield 19 12.3% 7.0% 8.3% 1
Ceratophylium demersum Coontail 1 0.6% 0.4% 0.4% 1
Chara SPp. Muskgrasses 126 81.3% 46.7% 55.0% 1
Elodea canaderisis Common waterweed 8 5.2% 3.0% 3.5% 1
Myriophyfum spicatum Eurasian water milfoil 1 visual

Najas flexilis Bushy pondweed 19 12.3% 7.0% 8.3% 1
Nitella sP. Nitella 7 4.5% 2.6% 3.1% 1
Nuphar variegata Spatterdock 1 0.6% 0.4% 0.4% 1
Nymphaea odorata White water lily 27 17.4% 10.0% 11.8% 1
Polamogeton Crispus Curly-leaf pondweed 1 0.6% 0.4% 0.4% 1
Potamogeton gramineus Variable pondweed 13 8.4% 4.8% 5.7% 1
Potamogeton pectinatus Sago Pondweed 1 0.6% 0.4% 0.4% 1




Table 4: 2007 Fioristic Quality Index, Wilson Lake, Waushara County, Wisconsin

Genus Species Common Name Coefficient of Conservatism C | Present | Coefficient of Conservatism C
Brasenia schreberi Watershield 6 1 8
Ceratophyllum _ [demersum Coontaii 3 1 3
Chara spp. Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Majas flexilis Bushy pondweed 6 1 8
Nitella sp. Nitella 7 1 7
Nuphar variegala Spaftterdock 6 1 6
Nymphaea odorata White water lily 6 1 8
Potamogeton gramineus Variable pondweed 7 1 7
Stuckemia pectinata Sago Pondweed 3 1 3
N 10
Mean C 54
Floristic Quality Index (FQI}) 17.076299

Please note: There is no Coefficient of Conservatism for exotic species such as Eurasian Water-Milfoil.

Coefficient of Conservatism C
0-3 taxa found in wide variety of plant communities and very tolerant of disturbance.
4-6 taxa typically associated with specific plant communities and tolerate moderate disturbance.
7-8 taxa found in narrow range of plant communities and tolerate minor disturbance.
9-10 taxa restricted to a narrow range of synecological conditions, with low tolerance of disturbance,
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-89.17182094 08/09/2005 11:45
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-89.17146848 08/09/2005 11:45
-89.1714644 08/09/2005 11:45
-89.17146031 08/09/2005 11:45
-89.17145622 08/09/2005 11:45
-89.17145213 08/09/2005 11:45
-89.17144805 08/09/2005 11:45
-89.17144396 08/09/2005 11:45
-89.17143987 08/09/2005 11:45
-89.17143578 08/09/2005 11:45
-89.1714317 08/09/2005 11:45
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4417747376
4417776565
44.17805754
44.17834944
44.1739681

44.17425999
44.17455188
44.17484378
44.17513567
44.17542756
44.17571946
4417601135
4417630324
44.17659513
44.17688703
44.17717892
44.17747081
44.17776271
44.1780546

44.17454894
44,17484083
4417513272
44.17542462
4417571651
44.1760084

-89.17142761 08/09/2005 11:45
-89.17142352 08/09/2005 11:45
~-89.17141943 08/09/2005 11:45
-89.17141534 08/09/2005 11:45
-89.17141126 08/09/2005 11:45
-89.17108336 08/09/2005 11:45
-89.17107927 08/09/2005 11:45
-89.17107518 08/09/2005 11:45
-89.17107109 08/09/2005 11:45
-89.171067  08/09/2005 11:45
-89.17106291 08/09/2005 11:45
-89.17105882 08/09/2005 11:45
-89.17105473 (8/09/2005 11:45
-89.17105064 08/09/2005 11:45
-89.17104656 08/09/2005 11:45
-89.17104247 08/09/2005 11:45
-89.17103838 08/09/2005 11:45
-89.17103429 08/09/2005 11:45
-89.1710302 08/09/2005 11:45
-89.17102611 08/09/2005 11:45
-89.17102202 08/09/2005 11:45
-89.17101793 08/09/2005 11:45
-89.17101384 08/09/2005 11:45
-89.17100975 08/09/2005 11:45
-89.17100566 08/09/2005 11:45
-89.17066143 08/09/2005 11:45
-89.17065734 (8/09/2005 11:45
~-89.17065325 08/09/2005 11:45
-89.17064916 08/09/2005 11:45
-89.17064507 08/09/2005 11:45
-89.17064098 08/09/2005 11:45
-89.17063689 08/09/2005 11:45
-89.17063279 08/09/2005 11:45
-89.1706287 08/09/2005 11:45
-89.17062461 08/09/2005 11:45
-89.17062052 08/09/2005 11:45
-89.17061643 08/09/2005 11:45
-89.17061234 08/09/2005 11:45
-89.17060824 08/09/2005 11:45
-89.17060415 08/09/2005 11:45
-89.17024768 08/09/2005 11:45
-89.17024358 08/09/2005 11:45
-89.17023949 08/09/2005 11:45
-89.1702354 08/09/2005 11:45
-89.1702313 08/09/2005 11:45
-89.17022721 08/09/2005 11:45



WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT
WAYPOINT

WLSN275
WLSN276
WLSN277
WLSN278
WLSN279
WLSN280
WLSN281
WLSN282
WLSN283
WLSN284
WLSN285
WLSN286

44.1763003

44.17659219
44.17688408
4417717598
44.17746787
44.17512978
4417542167
4417571356
44.17600546
44.17629735
44.17658924
44.17688114

-89.17022312 08/09/2005 11:45
-89.17021902 08/09/2005 11:45
-89.17021493 08/09/2005 11:45
-89.17021084 08/09/2005 11:45
-89.17020674 08/09/2005 11:45
-89.16983391 08/09/2005 11:45
-89.16982982 08/09/2005 11:45
-89.16982572 08/09/2005 11:45
-89.16982163 08/09/2005 11:45
-89.16981753 08/09/2005 11:45
-89.16981344 08/09/2005 11:45
~-89.16980934 08/09/2005 11:45
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APPENDIX B

AQUATIC PLANT ECOLOGY
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Aquatic Plant Types and Habitat

Aquatic plants can be divided into two major groups: microphytes (phytoplankton and epiphytes) composed
mostly of single-celled algae, and macrophytes that include macroalgae, flowering vascular plants, and
aquatic mosses and ferns. Wide varieties of microphytes co-inhabit all hospitable areas of a lake. Their
abundance depends on light, nutrient availability, and other ecological factors. In contrast, macrophytes are
predominantly found in distinct habitats located in the littoral (i.e., shallow near shore) zone where light
sufficient for photosynthesis can penetrate to the lake bottom. The littoral zone is subdivided into four
distinct transitional zones: the eulittoral, upper littoral, middle littoral, and lower littoral (Wetzel, 1983).

Eulittoral Zone: Includes the area between the highest and lowest seasonal water levels,
and often contains many wetland plants.

Upper Littoral Zone: Dominated by emergent macrophytes and extends from the water edge to
water depths between 3 and 6 feet.

Middle Littoral Zone:  Occupies water depths of 3 to 9 feet, extending lakeward from the upper
littoral zone. The middle littoral zone is dominated by floating-leaf plants.

Lower Littoral Zone: Extends to a depth equivalent to the limit of the photic zone, which is
defined as percent of surface light intensity.

Active Phytoplankton Throughout Habitable Water Column
|

. ‘Typical Water Depih:

Scasonal High Water

\1ucmph}t;s
{e.g. Catialis. Floating Leaf Plants
Bulrushes) - o ey, waterdilies)

Upper Middie
Littoral :|.:: Littoral .:
wLeone S Zone

" Eulittoral
Zone

(e Pomdyveads, Charad
Lower
- Littoral Zone :

Agquatic Plant Communltles Schematic

The abundance and distribution of aquatic macrophytes are controlled by light availability, lake trophic status
as it relates to nutrients and water chemistry, sediment characteristics, and wind energy. Lake morphology
and watershed characteristics relate to these factors independently and in combination (NALMS, 1997).

Aquatic Planis and Water Quality

In many instances aquatic plants serve as indicators of water quality due to the sensitive nature of plants to
water quality parameters such as water clarity and nutrient levels. To grow, aguatic plants must have
adequate supplies of nufrients. Microphytes and free-floating macrophytes (e.g., duckweed) derive all their



Northern Environmental”

Hydrotogists - Engineers . Survevors » Stientists

nutrients directly from the water, Rooted macrophytes can absorb nutrients from water and/or sediment,
Therefore, the growth of phytoplankton and free-floating aquatic plants is regulated by the supply of critical
available nutrients in the water column. In contrast, rooted aquatic plants can normally continue to grow in
nutrient-poor water if lake sediment contains adequate nutrient concentrations. Nutrients removed by rooted
macrophytes from the lake bottom may be returned to the water column when the plants die. Consequently,
killing aquatic macrophytes may increase nutrients available for algal growth.

In general, a direct relationship exists between water clarity and macrophyte growth. That is, water clarity is
usually improved with increasing abundance of aquatic macrophytes. Two possible explanations are
postulated. The first is that the macrophytes and epiphytes out-compete phytoplankton for available
nutrients. Epiphytes derive essentially all of their nutrient needs from the water column. The other
explanation is that aquatic macrophytes stabilize bottom sediment and limit water circulation, preventing
resuspension of solids and nufrients (NALMS, 1997).

If aquatic macrophyte abundance is reduced, then water clarity may suffer. Water clarity reductions can further
reduce the vigor of macrophytes by restricting light penefration, reducing the size of the litforal zone, and
further reducing water clarity. Studies have shown that if 30 % or less of the area of a lake occupied by aquatic
plants is controlled, water clarity will generally not be affected. However, lake water clarity will likely be
reduced if 50% or more of the macrophytes are controlled (NALMS, 1997).

Aquatic plants also play a key role in the ecology of a lake system. Aquatic plants provide food and shelter
for fish, wildlife and invertebrates. Plants also improve water quality by protecting shorelines and the lake
bottom, improving water quality, adding to the aesthetic quality of the lake and impacting recreational
activities.
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APPENDIX C

SUMMARY OF AQUATIC PLANT MANAGEMENT ALTERNATIVES



Management Options for Aquatic Plants

Option Permit How it Works PROS CONS
Needed?
No treatment N Do not treat plants Protects native species that can prevent spread  May allow smail population of invasive plants

of invasive or exotic species, enhance water
quality, and provide habitat for aquatic fauna
No financial cost

No system disturbance

Mo harmful effects of chemicals

Permit not required

to become larger, more difficult to control
later

Mechanical Control

Required under

Plants reduced by mechanical means

Flexible contrgi

Must be repeated, often more than once per

NR 109 season
Wide range of techniques, from manualtoe  Can balance habitat and recreational needs Can suspend sediments and increase
highly mechanized turbidity and nutrient release
2. Handpulling/Manual raking YIN SCUBA divers or snorkelers remove plants  Little to no damage done to lake or to native Very labor intensive

by hand or plants are removed with a rake

Works best in soft sediments

plant species

Can be highly selective

"Gan be done by shoreline property owners

without permits within an area <30 ft wide OR
where selectively removing EWM or CLP

Can be very effective at remeving problem

plants, particularly following early defection of an

invasive exotic species

Needs to be carefully monitored

Roots, runners, and even fragments of some
species (including EWM) will start new
plants, so all of plant must be removed

Small-scale control anly




target species to induce mortalitiy

May provide long-term control

Few dangers to humans cr animals

b, Harvesting Y Plants are “mowed" at depths of 2.5 f, immediate results Not sefective in species removed
collected with a conveyor and off-loaded ento
shore
Harvest invasives only if invasive is already EWM removed before it has the opportunity o Fragments of vegetation ¢an re-root
present throughout the lake autofragment, which may create more
fragments than created by harvesting
Usually minimal impact to the iake Can remove some small fish and reptiles
from lake
Harvested [anes through dense weed beds can  Initial cost of harvester expensive
Increase growth and survival of some fish
Can remove some nuirients from lake
Biological Control Y Living organisms (e.9. insects or fungi) eat or Self-sustaining; organism will over-winter, Effectiveness will vary as control agent's
infect plants resume eating its host the next year population fluctates
Lowers density of problem plant to allow growth Provides moderate conirol - complete cantrof
of natives unilikely
Control response may be slow
Must have enough control agent to be
affective
a.  Weevils on EWM~* Y Native weevil prefers EWM {o other native  Native to Wisconsin: weevil cannot "escape” Need to stoek large numbers, even if some
water-mitfoil and become a problem already present
Selective control of target spacies Need good habitat for overwintering on shore
(leaf litter) associated with undeveloped
shorelines
Longer-term control with limited management  Bluegill populations decrease densities
through predation
b, Pathogens Y Fungal/bacterialiviral pathogen introduced to May be specias specific Largely experimentzl; effectiveness and

langevity unknown

Possible side effects not understood




c.  Allelopathy Y Agquatic plants release chemical compounds May provide long-term, maintenance-free Initial transplanting slow and labor-intensive
that inhibit other plants from growing control

Spikerushes (Eleocharis spp.) appear to inhibit  Spikerushes native to W, and have not
Eurasian watermilfoif growth effectively limited EWM growth

Wave action along shore makes it difficult to
establish plants; plants will not grow in deep

or turbid water
d. Restoration of native N; strongiy Diverse native plant community established Native plants provide food and habitat for Initial transplanting slow and [abor-intensive
plants recommend plan  to repel invasive species aguatic fauna
and consultation
with DNR

Diverse native community more repellant to Nuisance invasive plants may outcompete
invasive species plantings
Supplements remeval techniques Largely experimental; few well-documented

cases




Physical Control

Required under
Ch. 30 /NR 107

Plants are reduced by altering variables that
affect growth, such as water depth or light
levels

a. Drawdown Y, May require  Lake water lowered; plants killed when Can be effective, especially when dene in Plants with large seed bank or propagules
Environmental  sediment dries, compacts or freezes winter, provided drying and freezing occur. that survive drawdown may become more
Assessment Sediment compaction is possible aver winter  abundant upon refilling
Must have a water leve! control device or Summer drawdown can restore large portions of Species growing in deep water (e.g. EWM)
siphon shoreling and shallow areas as well as provide  that survive may increase, particularly if
sediment compaction desirable native species are reduced
Season or duration of drawdown can change Emergent piant species often rebound near May impact attached wetlands and shallow
effects shore providing fish and wildlife habitat, wells near shore

sediment stabilization, and increased water

quality '

Success for EWM, variable success for CLP*  Can affect fish, particutarly in shallow lakes if
oxygen levels drop or if water levels are not
restored before spring spawning

Restores natural water fiuctuation important for  Winter drawdawn must start in early fall or

ail aquatic ecosystems will kill hibernating reptiles and amphibians
Controversial

b.  Dredging Y Plants are removed along with sediment Increases water depth Expensive

Most effective when soft sediments overlay
harder substrate

For extremely impacted systems

Extensive planning required

Removes nutrient rich sediments

Removes soft bottom sediments that may have

high oxygen demand

Increases turbidity and releases nutrients
Exposed sediments may be recolonized by
invasive species

Sediment testing is expensive and may be
necessary

Removes benthic organisms
Dredged materials must be disposed of

Severe impact on fake ecosystem




c. Dyes Y Colors water, reducing light and reducing Impairs plant growth without increasing turbidity Appropriate for very small water bodies
plant and algal growth

Usually non-toxic, degrades naturally over a few Should not be used in pond or lake with
waeks. outflow

Impairs agsthetics

Affects to microscopic organisms unknown

d. Mechanical circulation Y Water Is circulated and oxygenated Reduces biue-green algae Method is expernmental; no published studies
(Solarbees) have been done

Oxygenation of water decreases ammonium- May reduce levels of ammanium-nitrogen in the  Although EVWM prefers ammenium-nitrogen ;
nitrogen, which is & preferrad nutrient source water and at the sediment interface, which couid to nitrate, it will uptake nitrate efficiently, so !
of EWM, theoretically limiting EVWM growth  reduce EWM growth EVWM growth may not be affected

(has not been demonstrated scientifically)

Oxygenated water may reduce phosphorus Units are aesthetically unpleasing
release from sediments if mixing is complete

Reduces chance of fish kills by aerating water  Units could be a navigational hazard

e.  Non-point source nutrient N Runoff of nutrients from the watershed are  Attempts to correct source of problem, not treat  Results can take years to be evident due o
control reduced (e.g. by contralling construction symptoms internal recycling of already-present lake
erosion or reducing fertilizer use) nutrients
Could improve water ¢larity and reduce Expensive

occurrences of algal blooms
Native planis may be able to compete invasive Requires landowner cocperation and
species better in low-nutrient conditions regulation

Improved water clarity may increase plant
growth




Chemical Control

Required under

Granules or fiquid chemicals kill plants or

Some fiexibility for different sitLations

Possible toxicity to aquatic animals or

NR 107 cease plant grewth; some chemicals used humans, especially applicators
primarily for algae
Results usually within 10 days of treatment, Some can be selective if applied correctly May kill desirable plant species, e.g. native
but repeat treatments usually needed water-milfoll or native pendweeds
Can be used for restoration activities Treatment set-back requirements from
potable water sources and/or drinking water
use restrictions after application, usually
based on concentration
May cause severe drop in dissolved cxygen
causing fish kill, depends on plant biomass
kitled, temperatures and lake size and shape
Contraversial
a.  2,4-D {(Weedar, Navigate) Y Systemic' herbicide selective to breadieaf  Moderately to highly effective, especially on May cause oxygen depletion after plants die
plants that inhibits cell division in new tissue EWM and decompose
Applied as liquid or granules during early Monocots, such as pondweeds {e.g. CLP} and  Cannct be used in combinaticn with copper
growth phase many other native species not affected, herbicides (used for algae)
Can be used in synergy with endotholl for early  Toxic to fish
season CLP and EWM treatments
Widely used aquatic herbicide
b.  Endothall (Aquathol) Y Broad-spectrum®, contact® herbicide that Especially effective on CLP and also effective  Kills many native pondweeds

inhibits protein synthesis

Applied as liguid or granules

on EWM

May be effective in reducing reestablishment of
CLP if reapplied several years in a row in early
spring

.Can be selective depending on cancentration

and seasonal timing

Can be combined with 2,4-D for early season
CLP and EWM freatments, or with copper
compounds

Limited off-site drift

Not as effective in dense plant beds

Mot to be used in water supplies

Toxic to aquatic fauna (to varying degrees)

3-day post-treatment restriction on fish
censumption




c.  Diguat {Reward) Y Broad-spectrum, contact herbicide that Mostly used for water-milfoil and duckweed May impact non-target plants, especially
disrupts cellular functioning native pandweeds, coontzil, elodea, naiads
Applied as liguid, can be combined with Rapid action Toxle to aquatic invertebrates
copper treatment
Limited direct toxicity on fish and other animals Needs fo he reapplied several years in a row
Ineffective in muddy or cold water (<5G°F)
d. Fluridone (Sonar or Avasf) Y; special permit Broad-spectrum, systemic herbicige that Effective on EWM for 1 to 4 years with Affects many non-targat plants, particularly
and Environmental inhibits photosynthesis; some reductionin - aggressive follow-up treatments native milfoils, coontails, elodea, and naiads,
Assessment may non-targei effects can be achieved by even at low concentrations. These plants
be required lowering dosage are important to combat invasive species
Must be applied during early growth stage  Applied at very low concentration Requires leng contact time: 60-9G days
Available with a special permit only; chemical Slow decompesition of plants may Hmit Demonstrated herbicide resistance in hydrilla
applications beyond 150 ft from shore net decreases in dissolved oxygen subjected to repeat treatments, EWM has
allowed under NR 107 the potential to develop resistance
Low toxicity to acquatic animals Unknown effect of repeat whole-lake
treatments on lake ecolegy
e. Giyphosate {Rodeo) Y Broad-spectrum, systemic herbicide that Effective on floating and emergent plants such  Effective control for 1-5 years

disrupts enzyme formation and function

Usually used for purple loosestrife stems ar
cattails

Applied as liquid spray or painted on
joosetrife stems

as purple logsestrife

Selective if carefully applied to individual plants

Non-toxic to most aguatic animals at
recommeanded dosages

Ineffective in muddy water

Cannat be used near potable water intakes
RoundUp is often illegally substituted for
Rodeo

Associated surfactants of Roundlp believed

to be toxic to reptiles and amphibians

No control of submerged plants




f.  Triclopyr (Rengvate) Y Systemic herbicide selective to broadleaf Effective on many emergent and floating plants  Impacts may occur to some native plants at
plants that disrupts enzyme function higher doses (e.g. coontail)
Applied as liquid spray or liguid Mare effective on dicots, such as purple May be toxic to sensitive invertebrates at
loosestrife; may be more effective than higher concentrations
glyphosate
Results in 3-5 weeks Refreatment opportunities may be limited
due to maximum seasonal rate (2.5 ppmj
Low toxicity to aguatic animals Sensitive to UV light; sunlight can break
herbicide down prematurely
No recreational use restrictions following Relatively new management option for
freatment ’ aquatic plants (since 2003)
g. Copper compounds Y Broad-spectrum, systemic herbicide that Reduces algal growth and increases water Elemental copper accumulates and persists
(Cutrine Plus) prevents photosynthesis clarity in sediments

Used to contral planktonic and filamentous
algae

No recreational or agricultural restrictions on
water use following treatment

Herbicidal action on hydrilla, an invasive plant
not yet present in Wisconsin

Shoert-term results
Precipitates rapidly in zlkaline waters
Small-scale cantre! only, because algae are

easily windblown

Taxic to invertebrates, trout and other fish,
depending on the hardness of the water

Long-term effects of repeat treatments to
benthic organisms unknown

Clear water may increase plant growth




h.  Lime slurry

Applications of lime temporarily raise water
oH, which limits the availablity of inorganic
carbon to plants, preventing growth

Appears to be particularly effective against
EWM and CLP

Prevents release of sediment phosphorus,
which reduces algal growth

increases growth of native plants beneficial as
fish hahitat

Relatively new technigue, so effective
dosage levels and exposure reguirements
are not yet known

Short-term increase in turbidity due to
suspended fime particles

High pH detrimental to aquatic invertebrates

May restrict growth of some native plants

i, Alum (aluminum suifate)

Remaves phosphorus from water coiumn
and creates barrier on sediment to prevent
internal loading of phosphorus

Dosage must consider pH, hardnass and
water volume

Most often used against algal problems

Improves water clarity

Must not eat fish for 30 days from treatment
area

Minimal effect on aquatic plants, or increased
light penetration may increase aquatic plants

Toxic to aguatic animals, including fish at
some concentrations

*EWM - Eurasian water-milfoit
*CLP - Curly-leaf pondweed

'Systemic herbicide - Must be absorbed by the plant and moved to the site of action. Often slower-acting than contact herbicides.
*Broadleaf herbicide - Affects only dicots, one of two groups of piants. Aquatic dicots include waterlilies, bladderworts, watermilfoils, and coontails.
*Broad-spectrum herbicide ~ Affects both monocots and dicots.
*Contact herbicide - Unable to move within the plant; kills only plant tissue it contacts directly.




Techniques for Aquatic Plant Control Not Allowed in Wisconsin :
Option How it Works PROS CONS

Biological Centrol

a. Carp Plants eaten by stocked carp  Effective at removing aguatic plants lllegal to transport or stock carp in Wisconsin

Involves species already present in Madison Carp cause resuspension of sediments, increased water
lakes temperature, lower dissolved oxygen levels, and reduction of
fight penetration

Widespread plant removal detesiorates habitat for ather fish
and zquatie organisms

Completa alteration of fish assemblage possible

Dislodging of plants such as EWM or CLP turions can lead to
accelerated spreading of planis

b, Crayfish Plants eaten by stocked Reduces macrophyte biomass Iegal to transport or stock crayfish in Wisconsin
crayfish

Control not selective and may decimate plant cormmunity
Not successiul in productive, soft-bottom Iakes with many fish
predators

Complete alteration of fish assemblage possible

Mechanical Control

s Cutting {no removal)  Plants are "mowed” with Creates open water areas rapidly Root system remains for regrowth
underwater cutter

Warks in water up to 25 ft Fragments of vegetation can re-roat and spread infestation
. throughout the lake
Nutrient relesse can cause increzsed algae and bacteria and
be a nuisance to riparian property owners

Not selective in species remaved

Small-scale control only

b.  Rotofiliing Sediment is tilled to uproot Decraases stem density, can affect entire Creates turbidity
plant roots and stems plant
Works in deep water (17 ft) Smalkscale controd Nat selective in species removed .
May provide long-tarm cantrol Fragments of vegetation can re~root

Caompiete elimination of fish habitat

Releases nutrients

Increased likelihaod of invasive species recolonization




c.  Hydraraking Wechanical rake removes Creates upen water areas rapidly Fragments of vegetation can re-root
plants from lake
Works in deep water (14 1) May impact lake fauna
Creates turbldity
Plants regrow quickly
Requires plant dispesal
Physical Control
a.  Fabrics/ Bottom Prevents light from getting to  Reduces turbidity in so#-substrate areas Eliminates all plants, including native plants important for a
Barriers izke bottom healthy lake ecosystem

Useful for small areas

May inhibit spawning by some fish

MNeed mzintenance or will become covered in sediment and
inaffective

Gas accumulation under blankets can cause them 1o dislodge
from the bottom

Affects benthic inveriebrates

Anaerobic envirenment foms that 2an release excessive
nutrients from sediment




Aguatic Plant Management

Aquatic plants are a critical component in an aquatic ecosystem. Any management of an ecosystem can
have negative or even detrimental effects on the whole ecosystem. Therefore, the practice of managing
aquatic plants should not be taken lightly, The concept of Aquatic Plant Management (APM) is highly
variable since different aquatic resource users want different things. ldeal management to one individual
may mean providing prime fish habitat, for another it may be to remove surface vegetation for boating.
The practice of APM is also highly variable. There are numerous APM strategies designed to achieve
different plant management goals, Some are effective on a small scale, but ineffective in larger situations,
Others can only be used for specific plants or during certain times of the growing season. Of course, the
types of plants that are to be managed will also help determine which APM alternatives are feasible. The
following paragraphs discuss the APM methods used today. The discussion is largely adopted from
Meanaging Lakes and Rivers, North American Lake Management Society, 2001, supplemented with other
applicable current resources and references. The methods summarized here are largely for management
of rooted aquatic plants, not algae. While some methods may also have effects on nuisance algae blooms,
the focus is submergent rooted aquatic macrophytes. This information is provided to allow the user to
gain a basic understanding of the APM method, it is not designed to an all-inclusive APM decision-
making matrix. APM alternatives can be divided into the following categories: Physical Controls,
Chemical Controls, and Biological Controls.

Physical Controls

Physical APM controls include various methods to prevent growth or remove part or all of the aquatic
plant. Both manual and mechanical techniques are employed. Physical APM methods include:

Hand pulling

Hand cutting

Bottom barriers

Light limitation (dyes, covers)
Mechanical harvesting
Hydroraking/rototilling
Suction Dredging

Dredging

Drawdown

L L

Each of these methods are described below. The costs, benefits, and drawbacks of each APM strategy are
provided.

Hand Pulling: This method involves digging out the entire unwanted plant including stems and
roots with a hand tool such as a spade. This method is highly selective and suitable for shallow
areas for removing invasive species that have not become well established. This technique is
obviously not for use on large dense beds of nuisance aquatic plants. It is best used in areas less
than 3 feet, but can be used in deeper areas with divers using scuba and snorkeling equipment. [t
can also be used in combination with the suction dredge method. In Wisconsin, hand pulling may
be completed outside a designated sensitive area without a permit but is limited to 30 feet of
shoreline frontage. Removal of exotic species is not limited to 30 feet.

Advantages:  This technique results in immediate clearing of the water column of
nuisance plants. When a selective technique is desired in a shallow,
small area, hand pulling is a good choice. It is also useful in sensitive
areas where disruption must be minimized.




Disadvantages: This method is labor intensive. Disturbing the substrate may affect fish
habitat, increase turbidity, and may promote phosphorus re-suspension
and subsequent algae blooms.

Costs: The costs are highly variable. There is practically no cost using
volunteers or lakeshore landowners to remove unwanted plants, however,

using divers to remove plants can get relatively expensive. Hand pulling
tabor can range from $400 to $800 per acre.

Hand Cutting: This is another manual method where the plants are cut below the water surface.
Generally the roots are not removed. Tools such as rakes, scythes or other specialized tools are
pulled through the plant beds by boat or several people. This method is not as selective as hand
pulling. This method is well suited for small areas near docks and piers. Plant material must be
removed from the water. In Wisconsin, hand cutting may be completed outside a designated
sensitive area without a permit but is limited to 30 feet of shoreline frontage. Removal of exotic
species is not limited to 30 feet.

Advantages:  This technique results in immediate clearing of the water column of
nuisance plants. Costs are minimal.

Disadvantages: This is also a fairly time consuming and labor intensive option. Since the
technique does not remove the entire plant (leaves root system and part
of plant), it may not result in long-term reductions in growth. This
technique is not species specific and results in all aquatic plants being
removed from the water column,

Costs: The costs range from minimal for volunteers using hand equipment up to
over $1,000 for a hand-held mechanized cutting implement. Hand
cutting labor can range from $400 to $800 per acre.

Bottom Barriers: A barrier material is applied over the lake bottom to prevent rooted aquatics
from growing. Natural barriers such as clay, silt, and gravel can be used although eventually
plants may root in these areas again. Artificial materials can also be used for bottom barriers and
anchored to the substrate. Barrier materials include burlap, nylon, rubber, polyethylene,
pelypropylene, and fiberglass, Barriers include both solid and porous forms, A permit is
required to place any fill or barrier structure on the substrate of 8 waterbody. This method is well
suited for areas near docks, piers, and beaches. Periodic maintenance may be required to remove
accumulated silt or rooting fragments from the barrier.

Advantages:  This technique does not result in production of plant fragments, Properly
installed, it can provide immediate and multiple year relief.

Disadvantages: This is a non-selective option, all plants beneath the barrier will be
affected. Some materials are cosily and installation is labor intensive.
Other disadvantages include imited material durability, gas
accumulation beneath the cover, or possible re-growth of plants from
above or below the cover. Fish and invertebrate habitat is disrupted with
this technique, Anchored barriers can be difficult to remove.

Costs: A 20 foot x 60 foot panel cost $265, while a 30 foot x 50 foot panel cost
$375 (this does not include installation costs). Costs for materials vary
from $0.15 per square foot (f©%) to over $0.35/ ft*. The costs for
installation range from $0.25 to $0.50/ ft%. Barriers can cost $20,000 to
$50,000 per acre.




Light Limitation: Limiting the available light in the water column can prevent photosynthesis
and plant growth. Dark colored dyes and surface covers have been used to accomplish light
limitation. Dyes are effective in shallow water bodies where their concentration can be kept at a
desired concentration and loss through dilution is less. This method is well suited for small,
shallow water bodies with no outlets such as private ponds.

Surface covers can be a useful tool in small areas such as docks and beaches. While they can .
interfere with aquatic recreation, they can be timed to produce resuits and not affect summer
recreation uses.

Advantages:  Dyes are non-toxic to humans and aquatic organisms. No special
equipment is required for application, Light limitation with dyes or
covers method may be selective to shade tolerant species. In addition to
submerged macrophyte control, it can also control the algae growth.

Disadvantages: The application of water column dyes is limited to shallow water bodies
with no outlets. Repeated dye freatments may be necessary. The dyes
may not control peripheral or shallow-water rooted plants. This
technique must be initiated before aquatic plants start to grow. Covers
inhibit gas exchange with the atmosphere,

Costs: Costs for a commercial dye and application range from $100 to $500 per
acre,

Mechanical Harvesting: Mechanical harvesters are essentially cutters mounted on barges that
cut aquatic plants at a desired depth. Maximum cutting depths range from 5 to § feet witha -
cutting width of 6.5 to 12 feet, Cut plant materials require coliection and removal from the water.
Conventional harvesters combine cutting, collecting, storing, and transporting cut vegetation into
one piece of equipment. Transport barges and shoreline conveyors are also available to remove
the cut vegetation. The cut plants must be removed from the water body. The equipment needs
are dictated by severity of the aquatic plant problem, Countract harvesting services are available in
lieu of purchasing used or new equipment. Trained staff will be necessary to operate a
mechanical harvester. To achieve maximum removal of plant material, harvesting is usually
completed during the summer months while submergent vegetation is growing to the surface.

The duration of control is variable and re-growth of aquatic plants is common. Factors such as
timing of harvest, water depth, depth of cut, and timing cah influence the effectiveness of a
harvesting operation. Harvesting is suited for large open areas with dense stands of exotic or
nuisance plant species. Permits are now required in Wisconsin to use a mechanical harvester.

Advantages:  Harvesting provides immediate visible results. Harvesting allows plant
removal on a larger scale than other options. Harvesting provides
flexible area control. In other words, the harvester can be moved to
where it is needed and used to target problem areas. This technique has
the added benefit of removing the plant material from the water body and
therefore also eliminates a possible source of nutrients often released
during fall decay of aquatic plants. While removal of nutrients through
plant harvesting has not been quantified, it can be important in aquatic
ecosystem with low nutrient inputs.

Disadvantages: Drawbacks of harvesting include: limited depth of operation, not
selective within the application area, and expensive equipment costs.
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Costs:

Harvesting also creates plant fragments, which can be a concern since
certain plants have the ability to reproduce from a plant fragment (e.g.
Eurasian watermilfoil). Plant fraginents may re-root and spread a
problem plant to other areas. Harvesting can have negative effects on
non-target plants, young of year fish, and invertebrates. The harvesting
will require trained operators and maintenance of equipment. Also, a
disposal site or landspreading program will be needed for harvested
plants.,

Costs for a harvesting operation are highly variable dependant on
program scale. New harvesters range from $40,000 for small machines
to over $100,000 for large, deluxe models. Costs vary considerably,
depending on the model, size, and options chosen. Specially designed
units are available, but may cost more. The equipment can last 10to 15
years. A grant for 4 the equipment cost can be obtained from the
Wisconsin Waterways Commission and a foan can be obtained for the
remaining capital investment. Operation costs include insurance, fuel,
spare parts, and payroll. Historical harvesting values have been reported
at $200 up to $1,500 per acre. A survey of recent Wisconsin harvesting
operations reported costs to be between $100/acre and $200/acre.

A used harvester can be purchased for $10,000 to $20,000. Maintenance
costs are typicaily higher.

Contract harvesting costs approximately $125/per hour plus mobilization
to the water body. Contractors can typically harvest ¥ to 2 acre per
hour for an estimated cost of $250 to $500/per acre.

Hydroraking/rototilling: Hydroraking is the use of a boat or barge mounted machine with a
rake that is lowered to the bottom and dragged. The tines of the rake tip out roots of aquatic
plants. Rototilling, or rotovation, also rips out root masses but uses a mechanical rotating head
with tines instead of a rake. Harvesting may need to be completed in conjunction with these
methods to gather floating plant fragments. This application would best be used where nuisance
populations are well established and prevention of stem fragments is not critical. A permit would
be required for this type of aquatic plant management and would only be issued in limited cases
of extreme infestations of nuisance vegetation, In Wisconsin, this method is not looked upon
favorably or at all by the WDNR.

Advantages:

Disadvantages:

These methods have the potential for significant reductions in aquatic
plant prowth. These methods can remove the plant stems and roots,
resulfing in thorough plant disruption. Hydroraking/rototifling can be
completed in “off season” months avoiding interference with summer
recreation activities, ‘

Hydroraking/rototilling are not selective and may destroy substrate
habitat important to fish and invertebrates. Suspension of sediments will
increase turbidity and release nutrients trapped in bottom sediments into
the water column potentially causing algal blooms. These methods can
cause floating plant and root fragments, which may re-root and spread
the problem. Hydroraking/rototilling are expensive and not likely to be
permitted by regulatory agencies,




Costs; Bottom tillage costs vary according to equipment, treatment scale, and
plant density. For soft vegetation costs can range from $2,000 to $4,000
per acre. For dense, rooted masses, costs can be up to $10,000 per acre.
Contract bottomn tillage reportedly ranges from $1,200 to $1,700 per ace
{Washington Department of Ecology, 1994).

Suction Dredging: Suction dredging uses a small boat or barge with portable dredges and
suction heads. Scuba divers operate the suction dredge and can target removal of whole plants,
seeds, and roots. This method may be applied in conjunction with hand cutting where divers
distedge the plants. The plant/sediment slurry is hydraulically pumped to the barge through hoses
carried by the diver. Its effectiveness is dependent on sediment composition, density of aquatic
plants, and underwater visibility. Suction dredging may be best suited for localized infestations
of low plant density where fragmentation must be controlled. A permit will be required for this
activity.

Advantages:  Diver suction dredging is species -selective. Disruption of sediments
can be minimized. These methods can remove the plant stems and roots,
resulting in thorough plant disruption and potential longer term control,
Fragmentation of plants is minimized. This activity can be completed
near and around obstacles such as piers or marinas where a harvester
could not operate.

Disadvantages: Diver suction dredging is labor intensive and costly, Upland disposal of
dredged slurry can require additional equipment and costs, Increased
turbidity in the area of treatment can be a problem. Release of nutrients
and other pollutants can also be a problem.’

Costs: Suction dredging costs can be variable depending on equipment and
transport requirements for slurry, Costs range from $5,000 per acre to
$10,000 per acre.

Dredging

Sediment removal through dredging can work as a plant control technique by limiting light
through increased water depth or removing soft sediments that are a preferred habitat to nuisance
rooted plants. Soft sediment removal is accomplished with drag lines, bucket dredges, long reach
backhoes, or other specialized dredging equipment. Dredging has had mixed results in
controlling aquatic plant, however it can be highly effective in appropriate situations, Dredging is
most often applied in a major restructuring of a severely degraded system. Generally, dredging is
an activity associated with other restoration efforts, Comprehensive pre-planning will be
necessary for these techniques and a dredging permit would be required.

Advantages:  Dredging can remove nutrient reserves which result in nuisance rooted
aquatic plant growth. Dredging, when completed, can also actually
improve substrate and habitat for more desirable species of aquatic
plants, fish, and invertebrates. It allows the complete renovation of an
aquatic ecosytem. This method has the potential for significant
reductions in aquatic plant growth. These methods can be completed in
‘off season” months avoiding interference with summer recreation
activities.




Disadvantages: Dredging can temporarily destroy important fish and invertebrate habitat.

Costs:

Suspension of sediments usually increases turbidity significantly and can
possibly releases nutrients causing algae blooms. Dredging is extremely
expensive and requires significant planning. Dredged materials may
contain toxic materials (metals, PCBs). Dredged material transportation
and disposal of toxic materials are additional management considerations
and are potentially expensive. It could be difficult and costly to secure
regulatory permits and approvals.

Dredging costs depend upon the scale of the project and many other
factors. It is generally an extremely expensive option,

Drawdown: Water level drawdown exposes the plants and root systeins to prolonged freezing
and drying to kill the plants. It can be completed any time of the year, however is generally more
effective in winter, exposing the lake bed to freezing temperatures. If there is a water level
control structure capable of drawdown, it can be an in-expensive way to control some aquatic
plants. Aguatic plants vary in their susceptibility to drawdown, therefore, accurate identification
of problem species is important. Drawdown is often used for other purposes of improving
waterfow| habitat or fishery management, but sometimes has the added benefit of nuisance rooted
aquatic plant control. This method can be used in conjunction with a dredging project to excavate

nutrient-rich sediments.

This method is best suited for use on reservoirs or shallow man-made-

lakes. A drawdown would require regulatory permits and approvals,

Advantages:

Disadvantages:

Costs:

A drawdown can result in compaction of certain types of sediments and
can be used to facilitate other lake management activities such as dam
repair, bottom barrier, or dredging projects. Drawdown can significantly
impact populations of aquatic plants that propagate vegetatively, It is
inexpensive,

This method is limited to situations with a water level control structure.
Pumps can be used to de-water further if groundwater seepage is not
significant. This technique may also result in the removal of beneficial
plant species. Drawdowns can decrease bottom dwelling invertebrates
and overwintering reptiles and amphibians. Drawdowns can affect
adjacent wetlands, alter downstream flows, and potentially impair well
production. Drawdowns and any water level manipulation are often
highly controversial since shoreline landowners access and public
recreation are limited during the drawdown. Fish populations are
vulnerable during a drawdown due to over-harvesting by fisherman in
decreased water volumes.

If a suitable outlet structure is available then costs should be minimal. If
dewatering pumps would be required or additional management projects
such as dredging are completed, additional costs would be incurred.
Other costs would include recreational losses and perhaps loss in tourism
revenue,



Chemical Controls

Using chemical herbicides to kill nuisance aquatic plants is the oldest APM method. However, past
pesticides uses being linked to environmental or human health problems have led to public wariness of
chemicals in the environment. Current pesticide registration procedures are more stringent than in the
past. While no chemical pesticide can be considered 100 percent safe, federal pesticide regulations are
based on the premise that if a chemical is used according to its label instructions it will not cause adverse
envirommental or human health effects.

Chemical herbicides for aquatic plants can be divided into two categories, systemic and contact
herbicides. Systemic herbicides are absorbed by the plant, translocated throughout the plant, and are
capable of killing the entire plant, including the roots and shoots. Contact herbicides kill the plant surface
in which in comes in contact, leaving roots capable of re-growth. Aquatic herbicides exist under various
trade names, causing some confusion. Aquatic herbicides include the following:

Endothall Based Herbicide
Diquat Based Herbicide
Fluridone Based Herbicide
2-4 D Based Herbicide
Glyophosate Based Herbicide
Triclopyr Based Herbicide
Phosphorus Precipitation
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Each of these methods are described below. The costs, benefits, and drawbacks of each chemical APM
alternative are provided.

Endothall Based Herbicide;: Endothall is a contact herbicide, attacking a wide range of plants at
the point of centact. The chemical is not readily transferred to other plant tissue, therefore
regrowth can be expected and repeated treatments may be needed. H is sold in liquid and
granular forms under the trade names of Aquathol® or Hydrothol®. Hydrothol is also an
algaccide. Most endothall products break down easily and do not remain in the aquatic
environment, Endothall products can result in plant reductions for a few weeks to several
months. Multi-season effectiveness is not typical. A permit is required for use of this herbicide.

Advantages:  Endothall products work quickly and exhibit moderate to highly effective
control of floating and submersed species. This herbicide has {imited
toxicity to fish ai recommended doses.

Disadvantages: The entire plant is not kilted when using endothall. Endothall is non-
selective in the treatment area. High concentrations can kill fish easily.
Water use restrictions (time delays) are necessary for recreation,
irrigation, and fish consumption after application,

Costs: Costs vary with treatment area and dosage. Average costs for chemical
application range between $400 and $700 per acre.

Diquat Based Herbicide: Diquat is a fast-acting contact herbicide effective on a broad spectrum
of aquatic plants. It is sold under the trade name Reward®. Diluted forms of this product are also
sold as private label products, Since Diquat binds to sediments readily, its effectiveness is
reduced by turbid water., Multi-season effectiveness is not typical. A permil is required for use
of this herbicide.



Advantages:  Diquat works quickly and exhibit moderate to highly effective control of
floating and submersed species. This herbicide has limited toxicity to
fish at recommended doses.

Disadvantapes: The entire plant is not killed when using diguat. Diquat is non-selective
in the treatment arca, Diquat can be inactivated by suspended sediments.
Diquat is sometimes toxic to zooplankton at the recommended dose,
Limited water used restrictions (water supply, agriculture, and contact
recreation) are required after application.

Costs: Costs vary with treatment area and dosage. A general cost estimate for
treatment is between $200 and $500 per acre.

Fluoridone Based Herbicide: Fluoridone is a slow-acting systemic herbicide, which is
effectively absorbed and translocated by both plant roots and stems, Sonar® and Avast!® is the
trade name and it is sold in liquid or granular form. Fluoridone requires a longer contact time and
demonstrates delayed toxicity to target plants, Eurasian watermilfoil is more sensitive to
fluoridone than other aquatic plants. This allows a semi-selective approach when low enough
doses are used. Since the roots are also killed, multi-season effectiveness can be achieved. Itis
best applied during the early growth phase of the plants. A permit and extensive planning is
required for use of this herbicide.

Advantages:  Fluoridone is capable of killing roots, therefore producing a longer
lasting effect than other herbicides. A variety of emergent and
submersed aquatics are susceptible to this herbicide. Fluoridine can be
used selectively, based on concentration.” A gradual killing of target
plants limits severe oxygen depletion from dead plant material. It has
demonstrated low toxicity to aquatic fauna such as fish and invertebrates.
3 to 5 year control has been demonstrated. Extensive testing has shown
that, when used according to label instructions, it does not pose negative
health affects.

Disadvantages; Fluoridine is a very slow-acting herbicide sometimes taking up to several
months for visible effects. It requires a long contact time. Fluoridine is
extremely soluble and mixable, therefore, not effective in flowing water
situations or for treating a select area in a large open lake. Impacts on
non-target plants are possible at higher doses. Time delays are necessary
on use of the water (water supply, irrigation, and contact recreation) after
application.

Costs: Costs vary with treatment area and dosage. Treatment costs range from
$500 to $2,000 per acre.

2.4-D Based Herbicide; 2,4-D based herbicides are sold in liquid or granular forms under
various trade names. Common granular forms are sold under the trade names Navigate® and
Aqua Kleen®. Common liquid forms include DMA 4® and Weedar 64%. 2,4-D is a systemic
herbicide that affects broad leaf plants. It has been demonstrated effective against Eurasian
watermilfoil, but it may not work on many aquatic plants, Since the roots are also killed, multi-
season effectiveness may be achieved. It is best applied during the early growth phase of the
plants. Visible results are evident within 10 to 14 days. A permit is required for use of this
herbicide.




Advantages:  2,4-D is capable of killing roots, therefore producing a longer lasting
effect than some other herbicides. It is fairly fast and somewhat
selective, based on application timing and concentration. 2,4-D
containing products are moderately to highly effective on a few
emergent, floating, or submersed plants,

Disadvantages: 2,4-D can have variable toxicity effects to aquatic fauna, depending on
formulation and water chemistry. 2,4-D lasts only a short time in water,
but can be detected in sediments for months after application. Time
delays are necessary on use of the water (agriculture and contact
recreation) after application. The label does not permit use of this
product in water used for drinking, irrigation, or livestock watering,

Costs: Costs vary with treatment area and dosage. Treatment costs range from
$300 to $800 per acre.

Glyophosate Based Herbicide: Glyophosate has been categorized as both a contact and a
systemic herbicide. Tt is applied as a liquid spray and is sold under the trade name Rodeo® or
Pondmaster®. [t is a non-selective, broad based herbicide effective against emergent or floating
leaved plants, but not submergents, [It's effectiveness can be reduced by rain. A permit is
required for use of this herbicide.

Advantages:  Glyophoshate is moderately to highly eftective against emergent and
floating-leaf plants resulting in rapid plant destruction. Since it is
applied by spraying plants above the surface, the applicator can apply it
selectively to target plants. Glyophosate dissipates quickly from natural
waters, has a low toxicity to aquatic fauna, and carries no restrictions or
time delays for swimming, fishing, or irrigation.

Disadvantages: Glyophoshate is non-selective in the treatment area. Wind can dissipate
the product during the application reducing it’s effectiveness and cause
damage to non-target organisms. Therefore, spray application should
only be completed when wind drift is not a problem. This compound is
highly corrosive, therefore storage precautions are necessary.,

Costs: Costs average $500 to $1,000 per acre depending on the scale of
treatment.

Triclopyr Based Herbicide: Triclopyr is a systemic herbicide. It is registered for experimental
aquatic use in selected areas only. It is applied as a liquid spray or injected into the subsurface as
a liquid. Triclopyr is sold under the trade name Renovate® or Restorate®. Triclopyr has shown to
be an effective contrel to many floating and submersed plants. It has been demonstrated to be
highly effective against Eurasian watermilfoil, having little effect on valued native plants such as
pondweeds. Triclopyr is most effective when applied during the active growth period of younger
plants,

Advantages:  This herbicide is fast acting. Triclopyr can be used selectively since it,
appears more effective against dicot plant species, including several
difficult nuisance plants. Testing has demonstrated low toxicity to
aquatic fauna.




Biolegical Controls
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Disadvantages: At higher doses, there are possible impacts to non-target species. Some

forms of this herbicide are experimental for aquatic use and restrictions
on use of the treated water are not yet certain.

There has been recent interest in using biological technologies to control aguatic plants, This concept
stems from a desire to use a “natural” control and reduce expenses related to equipment and/or chemicals.
While use of biological controls is in its infancy, potentially useful technologies have been identified and
show promise for integration with physical and chemical APM strategics. Several biological controls that
are in use or are under experimentation include the following:

Hetbivorous Fish
Herbivorous Insects
Plant Pathogens
Native Plants

Each of these methods are described below. The costs, benefits, and drawbacks of each biologic APM

method are provided.

Herbivorous Fish: A herbivorous fish such as the non-native grass carp can consume large

Advantages:

quantities of aquatic plants. These fish have high growth rates and a wide range of plant food
preferences. Stocking rates and effectiveness will depend on many factors including climate,
water temperature, type and extent of aquatic plants, and other site-specific issues. Sterile
(triploid) fish have been developed resulting in no reproduction of the grass carp and population
control. This technology has demonsirated mixed results and is most appropriately used for lake-
wide, low intensity control of submersed plants. Some states do not allow stocking of
herbivorous fish. In Wisconsin, stocking of grass carp is prohibited.

This technology can provide multiple years of aquatic plant control from
a single stocking. Compared to other long-term aquatic plant control
techniques such as bottom tillage or bottom batriers, costs may be
relatively low.

Disadvantages: Stetile grass carp exhibit distinct food preferences, limiting their

Costs:

applicability. Grass carp may feed selectively on the preferred plants,
while less preferred plants, including milfoil, may increase. The effects
of using grass carp may not be immediate. Overstocking may result in
an impact on non-target plants or eradication of beneficial plants, altering
lake habitat. Using grass carp may result in algae blooms and increased
turbidity. If precautions are not taken (i.e. inlet and outlet control
structures to prevent fish migration) the fish may migrate and have
adverse effects on non-target vegetation.

Costs can range from $50/acre to over $2,000/acre, at stocking rates of 5
fish/acre to 200 fish/acre.
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Herbivorous Insects: Non-native and native insect species have been used to control rooted
plants. Using herbivorous insects is intended to selectively control target species. These aquatic
larvae of moths, beetles, and thrips use specific host aquatic plants, Several non-native species,
have been imported under USDA approval and used in integrated pest management programs, a
combination of biological, chemical, and mechanical controls.

These non-native insects are being used in southern states to control nuisance plant species and
appear climate-limited, their northern range being Georgia and North Carolina. While successes
have been demonstrated, non-native species have not established themselves for solving
bialogical problems, sometimes creating as many problems as they solve. Therefore, government
agencies prefer alternative controls.

Native insects such as the larvae of midgeflies, caddisflies, beetles, and moths may be successful
APM controls in northern states. Recently however, the native aquatic weevil Euhrychiopsis
lecontei has received the most attention. This weevil has been associated with native northern
water milfoil. The weevil can switch plant hosts and feed on Eurasian watermilfoil, destroying
it’s growth points. While the milfoil weevil is gaining popularity, it is still experimental. N

Advantages:  Herbivorous insects are expected to have no negative effects on non-
target species. The insects have shown promise for long term control
when used as part of integrated aquatic plant management programs.
The milfoil weevils do not use non-milfoil plants as hosts.

Disadvantages: Natural predator prey cycles indicate that incomplete control is likely.
An oscillating cycle of control and re-growth is more likely. Fish
predation may complicate controls. Large numbers of milfoil weevils
may be required for a dense stand and can be expensive. The weevil
leaves the water during the winter, may not return to the water in the
spring, and are subject to bird predation in their terrestrial habitat.
Application is manual and extremely time consuming. Introducing any
species, especially non-native ones, into an aquatic ecosysten may have
undesirable effects. Therefore, it is extremely important to understand
the life cycles of the insects and the host plants,

Costs: Reported costs of herbivorous insects rang from $300/acre to
$3,000/acre.

Specifically, the native milfoil weevils cost approximately $1.00 per
weevil. Tt is generally considered appropriate to use 5 to 7 weevils per
stem. Dense stands of milfoil may contain 1 to 2 million stems per acre.
Therefore, costs of this new technology are currently prohibitive.

Plant Pathogens: Using a plant pathogen to confrol nuisance aquatic plants has been studied for
many years, however, plant pathogens still remain largely expetimental. Fungi are the most
common pathogens, while bacteria and viruses have also been used. There is potential for highly
specific plant applications.

Advantages;  Plant pathogens may be highly species specific. They may provide
substantial control of a nuisance species.




Disadvantages: Pathogens are experimental. The effectiveness and longevity of control is
not well understood. Possible side effects are also unknown,

Costs: These techniques are experimental therefore a supply of specific
products and costs are not established,

Native Plants: This method involves removing the nuisance plant species through chemical or
physical means and re-introducing seeds, cuttings, or whole plants of desirable species. Success
has been variable. When using seeds, they need to be planted early enough to encourage the full
growth and subsequent seed production of those plants. Transplanting mature plants may be a
better way to establish seed producing populations of desirable aquatics. Recognizing that a
healthy, native, desirable plant community may be resistant to infestations of nuisance species,
planting native plants should be encouraged as an APM alternative. Non-native plants can not be
translocated.

Advantages: . This alternative can restore native plant communities. It can be used to
supplement other methods and potentially prevent future needs for costly
repeat APM treatments.

Disadvantages: While this appears to be a desirable practice, it is experimental at this
time and there are not many weli documented successes. Nuisance
species may eventually again invade the areas of native plantings.
Careful planning is required to ensure that the introduced species do not
themselves hecome nuisances. Hand planting aquatic plants is labor
intensive,

Costs: Cosis can be highly variable depending on the selected native species,
numbers of plants ordered, and the nearest dealer location.

Agquatic Plant Prevention

The phrase “an ounce of prevention is worth a pound of cure” certainly holds true for APM. Prevention is
the best way to avoid nuisance aquatic plant growth. Prevention of the spread of invasive aquatic plants
must also be achieved. Inspecting boats, trailers, and live wells for live aquatic plant material is the best
way to prevent nuisance aquatic plants from entering a new aquatic ecosystem. Protecting the desirable
native plant communities is also important in maintaining a healthy aquatic ecosystem and preventing the
spread of nuisance aquatics once they are present.

Prolific growth of nuisance aquatic plants can be prevented by limiting nutrient (i.e. phosphorus) inputs to
the water body. Aeration or phosphorus precipitation can achieve controls of in-lake cycling of
phosphorus, however, if there are additional outside sources of nutrients, these methods will be largely
ineffective in controlling algae blooms or intense aquatic macrophyte infestations. Watershed
management activities to control nutrient laden storm water runoff are critical to controlling excessive
nutrient loading to the water bodies. Nufrient loading can be prevented/minimized by the following:

4 Shoreline buffers
» Using non-phosphorus fertilizers on lawns
s Settling basins for storm water effluents
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Floating-Leaf Plants

Brasenia schreberi (Watershield) has floating leaves with
elastic stems with the leaf stalk attaching to the middle of the
leaves, All submersed portions of the plant are usually
covered with a gelatinous coating. Watershield is commonly
identified by the lack of a leaf notch and the central location
of the petiole. Watershield is most commoniy found growing
in soft sediments that contain partially decomposed organic
matter. The seeds, leaves, stem and buds are a source of food
by waterfowl. The floating leaves also offer shelter and shade
for fish and invertebrates (Borman, et al., 1997). Watershield

Watershield . L . L
Source: University of Fiorida Website is a sensitive aquatic plant this is not tolerant of pollutants and

adverse human impacts to the lake ecosystem (Nichols, 1999

Nymphaea odorata (White Water Lily) has a flexible stalk with a
round floating leaf. White Water Lily can be found growing ina
variety of sediment types in less than 6 feet of water, Fragrant
white flowers occur throughout the summer. The floating leaves
provide shelter and shade for fish as well as habitat for
invertebrates (Borman, ¢t al., 1997).

White Water Lily

Sourcer UW Herbarium Website

Nuphar variegata (Spatterdock) has a flexible stalk and an oval shaped
leaf, Tt grows in water less than 6 feet deep and prefers soft sediment.
Yellow flowers occur throughout the summer. Floating leaves provide
cover and shade for fish as well as habitat for invertebrates (Borman, et
al., 1997).

Spatterdock ’

Source: UW Herbarium Website

Submergent Plants

Ceratophyllum demersum (Coontail) is one of the most widely distributed
aquatic plants within Wisconsin. The plant lacks true roots and can be found
in water up to 16 feet deep. The leaves are arranged in a whorled fashion
and are stiff and located closer together at the tip of the plant, giving it the
appearance of a raccoon tail. Coontail is excellent habitat for invertebrates,
especially in the winter when most other plants have died. The plant itself is
food for waterfowl and provides shelter and foraging opportunities for fish
Borman, et al.,, 1997). Coontail may be mistaken for EWM.

Coontail
Scurce: UW Herbarium: Website
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Chara, sp. (Muskgrass / Chara) looks like a vascular plant; it actually
| is a multi-celled algae (macroalgae). Muskgrass is usually found in
hard waters and prefers muddy or sandy substrate and can often be
found in deeper water than other submergent plants, Muskgrass beds
provide valuable habitat for small fish and invertebrates. Muskgrass
is also a favorite waterfowl food. Its rhizoids slow the movement and
suspension of sediments and benefit water guality in the ability to
stabilize the lake bottom (Borman, et al., 1997). It can easily be
identified by its characteristic “musty” odor.

Chara sp.

Source: UW Herbarium Website

Elodea canadensis {Elodea or common waterweed) 1s an

abundant native plant species that is distributed statewide, H
prefers soft substrate and water depths to 15 feet (Nichols,
1999). Elodea reproduces by seed and sprigs (USDA, 2002}.
The stems of elodea offer shelter and grazing to fish, but very
dense elodea can interfere with fish movement. Elodea can be
considered invasive at times and out-competes other more
desirable plants.

Elodea

Seurce: UW Herbarium Website

Myriophylfum spicatum (Eurasian watermilfoil or
EWM) is a submersed aquatic plant native to Europe,
Asia and northern Africa. 1t was introduced to the
United States by early European settlers, EWM was first
detected in Wisconsin lakes during the 1960's. In the
past three decades, this AIS has significantly expanded
its range to about 61 of Wisconsin's 72 counties and
continues to infest new water bodies every year.

N i oo Because of its potential for explosive growth and its
Eurasian watermilfoil incredible ability to regenerate, EWM can successfully
Soures: UW Herbarium Website out-compete most native aquatic plants, especially in
disturbed areas.

Eurasian watermilfoil shows no substrate preference in most instances and can grow in water
depths greater than 4 meters (Nichols, 1999). Dense beds of EWM are usually identified in
soft/organic rich sediments in many lakes. Eurasian watermilfoil can reproduce by seeds, but its
main form of reproduction is vegetatively by fragmentation, allowing it to disperse over long
distances. The plant produces fragments after fruiting once or twice during the summer. These
shoots may then be carried by water currents or inadvertently picked up by boaters, EWM is
readily dispersed by boats, motors, trailers, bilges, live wells, or bait buckets, and can stay alive
for weeks if kept moist. Once established in an aquatic community, EWM reproduces from shoot
fragments and stolons {runners that creep along the substrate).
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EWM is an opportunistic species and is adapted for rapid growth early in spring which can form a
dense leaf canopy that shades out native aquatic plants. Its ability to spread rapidly by
fragmentation and effectively block out sunlight needed for native plant growth often results in
monotypic stands. Monotypic stands of EWM provide only a single habitat, and threaten the
integrity of aquatic communities in a number of ways. For example, dense stands distupt
predator-prey relationships by fencing out larger fish, and reducing the number of nutrient-rich
native plants available for waterfow! (DNR, 2002).

' Najas flexilis (Slender Naiad) is sometimes called bushy pondweed and has fine

~ branched stems that emerge from a slight rootstalk, Slender Naiad can grow in
" both shallow and deep water. Waterfowl, marsh birds, and muskrats consume
the stems, leaves, and seeds of naiad. The foliage produces forage and shelter
opportunities for fish and invertebrates (Borman, et al., 1997).

I

Slender Naiad
Source: UW Herbarium Website

Nitella sp. (Nitella) is another type of macroalgae that looks like
a vascular plant. Nitella is similar in appearance to muskgrass
and is often found in simiiar habitats. However, Nitella can be
distinguished from muskgrass by its smooth stems and branches,
which are smooth (Borman, et al., 1997).

I;I:i..te.il.a.sp.

Source: UW Herbarium Website

. Potamogeton crispus (Curly leaf pondweed) spreads through burr-like winter

i buds (turions), which are moved among waterways. These plants can also

. reproduce by seed, but this plays a relatively small role compared to the

© vegetative reproduction through turions. New plants form under the ice in

winter, making CLP one of the first nuisance aquatic plants to emerge in the

spring, The leaves of curly-leaf pondweed are reddish-green, oblong, and

= about 3 inches long, with distinct wavy edges that are finely toothed. The

o %%:'*-g I stem of the plant is flat, reddish-brown and grows from 1 to 3 feet long. The
f Fg plant usually drops to the lake bottom by early July.

LA

CLP becomes invasive in some areas because of its tolerance for low light
and low water temperatures. These tolerances allow it to get a head start on and out-compete
native plants in the spring. CLP forms surface mats that interfere with aquatic recreation in mid-
summer, when most aquatic plants are growing, CLP plants are dying off, Plant die-offs may
result in a critical Joss of dissolved oxygen, Furthermore, the decaying plants can increase
nutrients which coniribute to algal blooms, as well as create unpleasant stinking messes on
beaches {(WDNR website, 2006).
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Pomatogeton gramineus (Variable Pondweed) is usually found in more firm
sediment in water that is about 3 feet deep. Variable pondweed overwinters
by hardy rhizomes and winter buds. Flowering usually occurs garly in the
growing season and fruit is produced during mid summer, The fruits and
tubers are grazed by waterfowl and the extensive network of leafy branches
offers invertebrate habitat and foraging opportunities for fish (Borman, et al.,
1997).

M

ed

Variable Pondwe
Source: UW Herbarium Website

Stuckenia pectinata (Sago Pondweed) resembles two other pondweeds

with needle-like leaves, but sago pondweed tends to be much more

» common. The fruit and tubers of sago pondweed are very important

., food sources for waterfowl, while leaves and stems provide shelter for
small fish and invertebrates (Borman, et al., 1997).

Sago Pondweed
Source: UAW Herbarium Website
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APPENDIX E

RESOURCE FOR ADDITIONAL INFORMATION



Online References for More Information

General Information

hitp://www.dnr.state. wi.us/org/water/thp/lakes/aquaplan.him
Wisconsin Department of Natural Resources - Aquatic Plant Management

hitp://www . uwsp.edw/enr/uwexlakes/ecology/APMguide.asp
UW Extension Lakes Program — Aquatic Plant Management in Wisconsin

hitp:/Avww. wisconsiniakes.org/
Wisconsin Association of Lakes

hitp://www uwsp.edu/cnr/uwexiakes/
UW Extension Lakes Program — Homepage

http://datep.state . wi.us/index.isp
Wisconsin Department of Agriculture, Trade and Consumer Protection

httpiel.erde.usace arnry. mil/aqua/
Army Corps of Engineers — Aquatic Plant Control Research Program

hitp/www.nalims,org/
~ North American Lake Management Society

https/Awww apms,org/
Aquatic Plant Management Society

http:/Awww. fapms.org/
Florida Aquatic Plant Management Society

htto/fwww.mapins.org/
Midwest Aquatic Plant Management Society

hitp/www.epa.gov/
Environmental Protection Agency

hitp:/hwveb.fisheries.org/main/
American Fisheries Society

hilp:/www.botany.wisc.edu/herbariam/
Wisconsin State Herbarium — Aquatic Plant Indenfication

httpwww. owsp.edu/enr/uwexlakes/CBCW/default.asp
UW Extension Lakes Program — Clean Boats Clean Waters




Aquatic Invasive Species

htp://www.dny.state. wi,us/invasives/aguatic/
Wisconsin Department of Natural Resources — Aquatic Invasive Species

hp/iwww. uwes edw/erc/invasives. htmi
UW Extension- Envitonmental Resources Center

htip://www.ipaw.org/
Invasive Plants Association of Wisconsin

hitp//www seacrant. wisc.edu/ais/
University of Wisconsin Sea Grant Institute— Aquatic Invasive Species

hitp://Avww anstaskforce.govidetault, php
Aquatic Nuisance Species Task Force

http-/Avww.invasivespeciesinfo.gov/aquatics/databases.shiml
United States Department of Agriculture — Invasive Species Information Center

http:/faguati .ifas. ufl.edi’welcome.html
University of Florida - Center for Aquatic and Invasive Plants

Grants

hitn:Awww, dnr.state.wius/org/caer/cfa/Grants/Lakes/Largeiake.htiml
Lake Management Planning — Large Scale Grants

hitps/Awww.dinr.siate.wius/org/cace/cla/Grants/Lakes/smalllake hitml
Lake Management Planning — Small Scale Grants

hltp:/Awww . dne.state. wi.us/org/caer/cfa/Grants/Lakes/invasivespecies.html
Aquatic Invasive Species

htp//www.dnr.state.wi,us/o rp/leaer/ofa/Grants/ Lakes/lakeprotection.himi
Lake Protection and Classification Grants

http/fwww.dnr.state wiusforg/caer/clfa/Grants/rechoat.html
Recreation Beating Facilities

hitprwww.dnr.state. wius/orefcaer/cfa/Grants/Rivers/riverplanning. himl
River Protection Planning

http:/www.dne.state, wiusforg/caer/efa/Grants/Rivers/riverproicction.himl
River Protection Management
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APPENDIX F

NR 107 AND NR 109 WISCONSIN ADMINISTRATIVE CODES
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Chapter NR 107
AQUATIC PLANT MANAGEMENT

NR 107.01 Purpose.

MR 10792 Applicability,

NR 107.03 Definitions.
NRJ07.04 Application for permit.
NR 107.05 Issuance of permit.
NR 10706 Chemical fuct sheets.

NR 10747 Supervision,

NR 10708 Corditions of the pennit.
NR 10709 Special limitation.

MR 10710 Fiekl evaluation use permits.
NR107.1t Exemptions,

Mote: Chapter NR 107 as it exisied on February 28, 1989 wus vepealed and o pewy
Chapler NR 137 was created effective Warch [, 1989,

NR 107.01 Purpose. The purpose of this chapter is to
establish procedures for the management of aquatic plants and
control of other aquatic organisms pursuant to s, 227.11 (2) (a),
Stats., and interpreting s. 281.17 (2), Stats. A balanced aquatic
plant community is recognized to be a vital and necessary compo-
nent of a healthy aquatic ecosystem. The department may allow
the management of nuisance—causing aquatic plants with chemi-
cals registered and labeled by the U.S. environmental protection
agency and labeled and registered by firms licensed as pesticide
manufacturers and labelers with the Wisconsin department of
agriculture, trade and consumer protection. Chemical manage-
ment shall be allowed in a manner consistent with sound ecosys-
tem management and shall minimize thc loss of ccological values
in the water body.

Histery: Cr. Register, Februazy, $98%, No. 368, off, 3-1-89; correction made
unders. 13.93 (2m) (b} 7., Stats., Reglster, December, 2400, No., 540,

NR 107.02 Applicability. Any person sponsoring or con-
ducting chemical treatment for the management of aquatic plants
or control of other aquatic organisms in waters of the state shall
obtain a permit from the departiment. Waters of the state include
those portions of Lake Michigan and Lake Superior, and all lakes,
bays, rivers, streams, springs, ponds, wetls, impounding reser-
voirs, marshes, watcrcousses, drainage systems and other ground
or surface water, natural or artificial, public or private, within the
state or its jurisdiction as specified in s. 281.01 (18), Stats.

History: Cr. Register, February, 198%, No. 298, «ff, 3—1-89; corrcction made
nader s, 13,93 (2} (b) 7., Stats., chlstcr, December, 20010, No 540,

NR 107.03 Definitions. (1) “Applicator” means the per-
son physically applying the chemicals to the treatment site.

{2) “Chemical fact sheet” means a summary of information on
a specific chemical written by the department including general
aquatic community and human safety considerations applicable te
Wisconsin sites.

(3) “Departtuent” means the department of natural resources.

Listory: Cr Register, Pebruary, 1989, No. 398, cffl 3-1-89.

NR 107.04 Application for permit. (1) Permit applica-
tions shatl be made on forms provided by the departiment and shall
be submitted 1o the district director for the district in which the
project is located. Any amendment or revision to an application
shall be treated by the department as a new application, except as
provided in s, NR 107.04 (3} {g).

Note: The DNR district hemdquarters ase lovated at:
1. Southern — 3211 Fish Hatchery Read, Fitchburg 53711
53%.2 :"iuulhcusl ~ 2300 N. Dr. Mantin Luther King Jr. Dr., Box 12436, Milwarkee

3. Lake Michigan — §125 N. Military Ave., Box 10448, Green Bay 54307
<. North Central — 07 SathilY Ave,, Box 818, Rhinelander 54301

5. Western -~ 1300 W, Clairemont Ave., Call Box 4001, Eau Claire 54702
6. Northwest — Huwy 70 West, Box 309, Spooner 54801

(2} The application shall be accompanied by:

(a) A nonrefundable permit application fee of $20, and, for
proposed treatments larger than 0,25 acres, an additional refund-
able acreage fec of $25.00 per acre, rounded up to the nearest
whole acre, applicd to a maximum of 50.0 acres.

I, The acreage fee shall be refunded in whole if the entite per-
mit is denied or if no treatrnent oceurs on any part of the pennitted
treatment area. Refunds will not be provated for partial treatments.

2. [Fthe permit is issued with the proposed treatment area par-
tially denied, a refund of acreage fees shall be given for the arca
denied,

(b} A legal description of the body of water proposed for treat-
ment including township, range and section number;

(¢} One copy of a detailed map or sketch of the body of water
with the proposed treatment arca dimensions clearly shown and
with pertinent information necessary to locate thase propertics, by
name of owner, riparian to the treatment area, which may include
street address, local telephone number, block, lot and fire number
where available. I a local address is not available, the home
address and phone number of the property owner may be
included;

{d) A description of the uses being impaired by plants or
aquatic organisms and reason for treatment;

(e} A description of the plant community or other aquatic
organisms causing the usc impairment;

(D) The product names of chcmlcah proposed for use and the
method of application;

{g) The name of the person or commercial applicator, and
applicator certification number, whenr required by s, NR 167.08
{5}, of the person conducting the treatment;

{h} A comparison of alternative control methods and their fea-
sibility for use on the proposed treatment site.

{3) In addition to the information required under sub, {2),
when the proposed treatment is a large—scale treatment exceeding
10.0 acres in size or 10% of the arca of the water body that is 10
feet or less in depth, the application shall be accompanied by:

(a) A map showing the size and boundaries of the water body
and its watershed.

(b) A map.and Hst identifying known or suspected land use
practices contributing to plant-related water quality problems in
the watershed,

(c) A summary of conditions contribufing to undesirable plant
growth on the water body.

(d} A peneral description of the fish and wildlife uses ocour-
ring within the proposed treatiment site.

{e) A summary of recreational uses of the proposed ireatment
site.

(f) Evidence that a public notice of the proposed application

has been made, and that a public informationat meeting, if

required, has been conducted.

1. Notice shalt be given in 2 inch x 4 inch advertising format
in the newspaper which has the largest circulation in the arca
affected by the application.

2, The natice shall state the size of the proposed treatment, the
approximate treatment dates, and that the public may request
withie 5 days of the notice that the applicant hold a public infor-
mational meeting on the proposed application.

a. The applicant will conduct a public mformational meeting
in a location near the water body when a combination of 5 or more
individuals, organizations, special units of government, or local
units of government request the meeting in writing to the applicant

Register, December, 2000, No. 544
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with a copy to the department within 5 days after the notice is
made. The person or entity requesting the meeting shall state a
specific agenda of topics including problems and alternatives to
be discussed.

b. The meeting shall be given a minimum of one week
advance notice, both in writing to the requestors, and advertised
in the format of subd. 1.

(g) The provisions of pars. (a) te {¢) shall be repeated once
every 5 years and shall include new infortation, Antmal modifi-
cations of the proposed treatment within the 5—year period which
do not expand the treatment arca more than 10% and cover a simi-
far location and target organisms may be accepted as an amend-
ment fo the original apptication. The acreage fee submitted under
sub. (2) (a) shall be adjusted in accordance with any proposed
amendments.

{4) The appticant shail certify to the department that a copy of
the application has been provided to any affected property owit-
ers’ agsociation, intand lake district, and, ir the case of chemical
applications for rooted aquatic plants, to any riparian property
owners adjacent to and within the treatment area.

{5) A notice of the proposed treatment shall be provided by the
department to any person or organization indicating annually in
writing a desire to receive such notification,

{listory: Cr. Register, February, 1989, No, 39§, off, 3-1-89,

NR 107.05 Issuance of permit. (i) The department
shatl issue or deny issuance of the requested permit between 10
and 5 working days after receipt of an acceptable application,
unless:

{a} An environmental impact report or statement is required
uader s. 1.11, Stats. Notification fo the applicant shall be in writing
within 10 working days of receipt of thic application and no action
may be taken until the report ot statement has been completed; or

{b) A public hearing has been granfed under s. 227.42, Stats,

{2} 1f a request for a public hearing is received after the permit
is issued but prior to the actual treatment allowed by the permit,
" the department is sot required to, but may, suspend the permit
because of the request for public hearing,

(3) The department inay deny issuance of the requested permit
if:

(a) The proposed chemical is not labeled and registered for the
intended use by the United States environmental protection
agency and both labeled and registered by a firm licensed as a pes-
ticide manufacturer and labeler with the Wisconsin depattment of
agricullure, trade and consumer protecton;

(b) The proposed chemicat does not have a current department
aquatic chemical fact sheet;

(¢) The department determines the proposed treatimeant will not
provide nuisance relicf, or will place unrcasonable restrictions on
existing water uses;

{d) Thc department determines the proposed treatment will
result in a hazard to humans, animals or other nontarget organ-
isms;

(¢} The department determines the proposed treatment will
resulf in a significant adverse effect on the body of water;

{t) Fhe proposed chemical application is for waters beyond
150 feet from shore except where approval is given by the depart-
ment to maintain navigation ehanacls, piers or other facilities used
by organizations or the public including commercial facilities;

{) The proposed chemical applications, other than those con-
ducted by the department pursuant fo ss. 29.421 and 29,424,
Stats., will significantly injure fish, fish cggs, fish larvae, essential
fish food organisms or wildlife, either directly or through habitat
destruction;

() The proposed chemicat application is in a location kaown
to have endangered or threatened species as specified pursuant to
8. 29.604, Stats,, and as determined by the department;

Register, December, 2000, No. 540

(i) The proposed chemical application is in locations tdentified
by the department as sensitive areas, except when the applicant
demonstrates to the satisfaction of the departiment that treatments
can be conducted in a manner that will not alter the ecological
character or reduce the ecological value of the area,

I. Sensitive areas are areas of aquatic vegetation identified by
the department as offering critical or unique fish and wildlife habi-
fat, including seasonal or lifestage requirements, or offering water
quality or erosion control benefits to the body of water,

2, The department shall notify any affected property owsers’
associntion, inland lake district, and riparian property owner of
tocatiohs identificd as sensitive areas.

(4) Now applications will bc reviewed with consideration
given o the cumulative effect of apptications alrcady approved
for the body of water.

(5) The department may approve the application in whole or
in part consistent with the provisions of subs. (3) (&) through {i)
and (4). Denials shall be in writing stating reasons for the denial,

(6) Permits may be issued for one treatment season only,

Histery: Cr. Register, February, 1989, Ne. 398, eff. 3-1-89; corrections in (3}
(%) and () made aader s, 13,93 2n1} {b} 7., Stats., Register, December, 2000, No.
540,

NR 107.06 Chemical fact sheets. (1) The department
shall develop a chemical fact sheet for cach of the chemicals in
present use for aquatic nuisance control in Wisconsin.

{1m)} Chemical fact sheets for chemicals not previously used
in Wisconsin shall be developed within 180 days after the depart-
ment has received notice of intended usc of the chemical.

(2) The applicant or permit holder shall provide copies of the
applicable chemical fact sheets to any affected property owners’
association and infand lake district.

(3} The department shall make chemical fact sheets aveilable

upon request.
Ihistory: Cr. Register, February, 1989, No. 398, eff. 3-1-89.

NR 107.07 Supervision. (1) The permit holder shall
nolify the district office 4 working days in advance of each antici-
pated treatment with the date, time, location, and proposed size of
treatment. At the discretion of the departimeat, the advance notifi-
cation requirement may be waived.

(2) Supervision by a departiment representative may be
required for any aquatic nuisance control project involving chem-
icals, Supervision may include inspection of the proposed treut-
ment areq, chemnicals, and application equipment before, during
or after treatment. Fhe inspection may resalt in the determination
that treatment is unnecessary or unwarranted in afl or part of the
proposed area, or that the equipment will not control the proper

dosage.
Histery: Cr. Register, February, 1989, No, 398, off, 3-1-%9.

NR 107.08 Conditions of the permit. {1) The depart-
ment may stop or limit the application of chemicals to a body of’
water if at any time it determines that chemical treatment wilk be
ineffective, or will result in unreasonable restrictions on ctirrent
water uses, or will produce unnecessary adverse side effects on
nontarget organisms. Upon request, the departiment shall state the
reason for such acticn in writing to the applicant.

{2} Chemical treatments shall be performed in accordance
with label directions, cxisting pesticide use laws, and permit con-
ditions.

{3) Chemical applications on lakes and impoundments arc
limited to waters along developed shoreline including public
parks except where approval is given by the department for pro-
jects of public benefit,

(4} Treatment of arcas coantaining high value species of
aquatic plants shall be done in a manner which will not result in
adverse long—ternt or permanent changes to a plart community in
a specific aquatic ccosystem. High value specics are individual
species of aquatic plants known to offer important values in spe-
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cific aquatic ccosystems, including Polmnogeton amplifolivs,
Potamogeton Richardsonii, Potamegeton praclongus, Potamo-
geton pectinatus, Potamogeton illinoensis, Potaniogeton robbin-
sii, Eleocharis spp., Scirpus spp., Valisneria spp,, Zizania aquat-
ica, Zannichellia palustris and Brasenia schreberi.

(5} Treatment shall be performed by an applicator currently
certified by the Wisconsin departiment of agriculture, trade and
constimer protection in the aguatic nuisance control category
whenever:

{a) Treatment is to be performed for compensation by an appli-
cator acting as an independent contractor for hire;

(b} The arca to be treated is greater than (.25 acres;

tc} The product to be used is classificd as a “restricted usc pes-
ticide™; or

(d) Liquid chemicals are to be uscd.

(6) Power cquipment used to apply liquid chemicals shall
include the following:

{a) Containers used to mix and hold chemicals shall be
constructed of watertight materials and be of sufficient size and
strength 1o safely contain the chemical, Measuring containers and
scales for the purpose of measuring solids and liquids shall be pro-
vided by the applicator;

(b) Suction hosc used to deliver the chemical to the punp ven-
turi assembly shall be fitted with an on-—off ball—type valve. The
system shalt aiso be designed to prevent clogging from chemicals
and aquatic vegetation;

(c} Suetion hose used to deliver surface water o the putnp shall
be fitted with a check valve to prevent back siphoning into the sue-
face water should the pump stop;

(d) Suction hose used to deliver a premixed solution shall be
fitted with an on—off ball-type valve to reguiate the discharpe
rate;

(e} Pressure hose used to discharge chemicals to the surface
water shall be provided with an on-oft ball-type valve. This valve
will be fitted at the base of the hose nozzle or as part of the nozzle
assembly;

() AH pressure and suction hoses and mechanical fittings shall
be watertight;

() Equipment shall be calibrated by the applicator. Evidence
of calibration shall be provided at the request of the department
slpervisor,

{Ivy Other equipment designs may be acceptable if capable of
cquivalent performance,

(7) The permit helder shall be responsible for posting those
areas of use in accordance with water usc restrictions stated on the
chemical label, but in all cases for a minimum of one day, and with
the following conditions:

{a} Posting signs shall be brilliant yeilow and conspicuous to
the nonriparian public intending to use the treated water from both
the water and shore, and shall state applicable label water use
restrictions of the chemical being used, the nanic of the chemical
and date of treatment. For tank mixes, the label requirements of
the most restrictive chemical wilt be posled;

(b) Minimum sign dimensions used for posting shall be 11
inches by 11 inches or consistent with 3. ATCP 29.15. The depart-
nient will provide up to 6 signs to imeet posting requirements.
Additional signs may be purchased frow: the department;

{¢) Signs shall be posted at the beginning of each treatment by
the permit holder or representing agent. Posting prior to treatment
may be required as a permit condition when the department deter-
mines that such posting is in the best interest of the public;

(d) Posting sigas shall be placed along contiguous treated
shoreline and at strategic locations to adequatety inform the pub-
lic. Posting of untreated shoreline focated adjacent to treated
shoreline and noncontiguous shoreline shall be at the discretion of
the department;

(e} Posting signs shall be made of durable material to remain
up and legible for the titne period stated on the pesticide label for
water use restrictions, after which the permit holder or represent-
ing agent is responsible for sign removal,

{8} After conducting a treatment, the permit holder shall com-
plete and submit within 30 days an aquatic nuisance conirol report
on a forin supplied by the department. Reguired information will
include the quantity and type of chemical, and the specific size and
location of each treatment area. In the event of any unusual cir-
cumstances associated with a treatment, or at the request of the
department, the report shalt be provided immediately. 1f treatment
did not occur, the form shall be submitted with appropriate com-
ment by October |.

(9) Failure to comply with the conditions of the permit may
result in cancellation of the permit and loss of permit privileges for
the subsequent ireatinent season, A notice of cancellation or loss
of permit privileges shall be provided by the department to the per-
mit holder accompanied by a statement of appeal rights.

Histary: Cr. Register, February, 1989, No, 398, eff. 3-1-89; correction in (7) (b)
made under s, 13,93 (Zm) (b} 7., Stats., Register, September, 1995, No. 477.

NR 107.09 Special limitation. Due to the significant risk
of environmental damage from copper accumulation in sedi-
ments, swimmer’s itch treatments perforined with copper sulfate
pradlucts at a rate greater than {0 pounds of copper sulfate per acre
are prohibited,

History: Cr. Register, Febmary, 1989, No. 394, off. 3-t-89.

NR 107,40 Field evaluation use permits. When a
chemical product is constdered for aquatic nuisance control and
does not have a federal label for such use, the applicant shall apply
to the administrator of the United States environmental protection
agercy for an experimental use permit under section 5 of the fed-
eral insecticide, fungicide and rodenticide act as amended (7 USC
136 et seq.). Upon receiving a permit, the permit holder shall
obtair a field evaluation use permit from the departiment and be
subject to the requirements of this chapter. Departinent field eval-
uation use permits shall be issued for the purpose of evaldating
product effectiveness and safety under field conditions and will
require in addition to the conditions of the permit specified in 5.
NR 107.08 (1) through (9), the following:

(1) Treatment shall be Hmited to an area specitied by the
department.

(2} The permit holder shall submit to the department & sum-
mary of treatment results at the end of the treatment season. The
summary shall include:

(a} Total chemical used and distribution pattern, inchuding
chemical trade name, formulation, percent active ingredient, and
dosage rate in the treated water in parts per million of active ingre-
dient;

(b) Description of treatment arcas in¢luding the character and
the extent of the ruisance present;

{c} Effectiveness of the application and when applicable, o
summary comparison of the results obtained from past experi-
mments using the same chemical formulation:

(d} Other pertinent information required by the department;
and

(e} Conclusions and recommmendations for future use.
History: Cr. Register, Febrinry, 1989, No. 398, elf. 3—1-89.

NR 107.11 Exemptions. (1) Undet any of the foilowing
conditions, the permit application fee in s. NR 107,04 (2} (a) will
be limited to the basic application fee:

(a) The treatment is made for the control of bacteria on swim-
ming beaches with chlorine or chlorinated lime;

(b) The trcatment is intended to control algae or other aquatic
nuisances that interfere with the use of the water for potable pur-
poses;

Repister, December, 2000, No. 540
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{c) The treatment is necessary for the protection of public
health, such as the control of discase carrying organisins in sanj-
tary sewers, storm sewers, or marshes, and the treatiment is spon-
sored by a governmental agency.

{2} The treatment of purple looscstrife is exempt from ss. NR
107.04 (2} () and (3), and §07.08 (5).

(3} The use of chemicals in private ponds is exempt from the
provisions of this chapter except for ss. NR 107,04 (1), (2), (4) and
(53, 107.05, 107.07, 107.08 (1}, (2), (8) and (9), and 107.10.

{a) A private pond is a body of water located entirely on the
jand of an applicant, with no surface water discharge or a dis-
charge that can be controfled to prevent chemical loss, and without
access by the public,

(b} The peemit application fee wilt be limited to the non—re-
fundable $20 appiication fec.

Register, December, 2000, No. 540

{4) The use of chemicals in accordance with label instructions
is exempt from the provisions of this chapter, when used in:

{a) Water tanks used for potable water supplics;

(b) Swimming pools;

(c) Treatment of public or private wells;

(d) Private fish hatcheries licensed under s. 95.60, Stats.;

{e} Treatment of emergent vegetation in drainage ditches or
rights—of~way where the department determines that fish and
wildlife resources are insignificant; or

() Waste treatment facilities which have received s. 281 .41,
Stats., plan approval or arc wtilized to mect efffuent limitations sct
forth in permits issued under s. 283.3 1, Stats.

Histary: Cr. Register, Februnry, 1989, No. 398, eft, 3-1-8Y%; corrections in (4)
(d) and {f) made under 5. 13,93 (2m} () 7., Stats., Register, Becember, 2000, No,
540
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Chapter NR 109

AQUATIC PLANTS: INTRODUCTION, MANUAL REMOVAL and
> MECHANICAL CONTROL REGULATIONS

NR 1005+ Parpose.

NR 149,02 Applicability.

NR 10903 Definitions.

NR 10944 Application requirements an fees.
NR 109495 Permitissuance,

NIk 16800 Waivers.

NR109.07  Tnwvasive snd nonnative aquatic plants,
NR 109,08 Prohibitions.

NR §09.09 £lan specifications and approvat.

NR 10910 Other permits,

NR 09,11 Enforcement.

NR 109.01 Purpose. The purposc of this chapter is to
establish procedures and requirements for the protection and reg-
ulation of aguatic plants pursuant to ss, 23.24 and 30.715, Stats.
Diverse and stable communities of native aquatic plants are recog-
nized to be a vital and necessary component of & healthy aquatic
ccosystem. This chapter establishes procedures and requirements
for issuing aquatic plant management permits for intreduction of
aquatic plants or control of aquatic plants by manual removat,
burning, use of mechanical means or plant inhibitors. ‘This chap-
ter identifics other permits issued by the department for aquatic
plant management that contain the appropriate conditions as
required under this chapter for aquatic plant management, and for
which no separate permit s required under this chapter. Introduc-
tion and control of aquatic plants shall be allowed in a manner con-
sistent with sound ecosystem management, shall consider cumu-
[ative impacts, and shall minimize the foss of ecological values in
the body of watet. The purpose of this chapter is also to prevent
the spread of invasive and non-native aquatic organisms by pro-
hibiting the launching of watercraft or equipment that has any
aquatic plants or zebra mussels attached,

History: CR 02-061: ce. Register May 203 No. 569, eff. 6-1-03.

NR 109.02 Applicability. A person sponsoring or con-
ducting manual removal, burning or using mechanical means or
aquatic plant inhibitors to confrol aquatic plants in navigable
waters, of introducing non—native aqualic plants to waters of this
state shall obtain an aquatic plant management permit from the
department under this chapter.

Iistory: CR 2-061: cr. Register May 2003 No, 569, eff 6107,

NR 109.03 Definitions. Inthis chapter:

(1) “Aquatic community” means lake or river biological
resources.

{2} “Beneficial wafer use activities” mean angling, Loating,
swimming or other navigational or recreational water use activity.

(3) “Body of waler” means any lake, river or wetland that is
a water of this state.

(4) “Completc application™ means a completed and signed
application form, the information specified in s, NR 109.04 and
any other information which may reasonably be required from an
applicant and which the department needs to make s decision
under applicable provisions of law.

{5) “Department”™ means the Wisconsin department of natural
resourees,

{6} “Manual removal™ means the control of aquatic plants by
hand or hand-held devices without the use or aid of external or
auxiliary power,

(7) “Navigable waters' means those waters defined as naviga-
ble under 5. 30. 10, Stats.

{8} “Permit” means aquatic plani management permit.

{(9) “Plan™ means aguatic plant management plan.,

(10) “Wetlands” means an arca where water is at, near or
above the land surface long enough to be capable of supporting

aquatic or hydrophytic vegetation and which has soils indicative
of wet conditions.
History: CR 02-06!: cr. Register May 2003 No. 569, eff. 6-1-03.

NR 108.04 Application requirements and fees.
(1) Permit applications shall be made on forms provided by the
department and shall be submitted to the regional director or
designee for the region in which the project is located. Pormit
applcations for licensed aqualic nursery growers may be sub-
mitted to the departiment of agriculture, trade and consumer
protection,

Note: Applications may be obtained from the department’s regional headquarters
or service centers, DATCP has ngreed to send application forms and instizeiions pro-
vided by the departintent to aquatic nursery growers aloag with license renewad fonns.
DATCP will forward all applications to the department for processing,

{2} The application shall be accompanicd by all of the follow-
ing unless the application is made by licensed aquatic nursery
growers for selective harvesting of aguatic plants for nursery
stock. Applications made by licensed aquatic nursery growers for
harvest of nursery stock do not have to include the infonmation
required by par. {d), (¢}, (i), (i} or ().

{a) A nonrcfundable application fee. The application fec for
an aquatic plant management permit is;

1, $30 for a proposed project to manage aquatic plants on less
than one acre.

2. $30 per acic to a maximen of 3300 for a proposed project
to manage aquatic plants on ong acre or larger. Partial acres shall
be rounded up to the next full acre for fee determination. An
annual renewal of this permit may be requested with an additional
application fee of one-half the original application fee, but not
less than $30.

(b} A legal description of the body of water including town-
ship, range and section number,

(c) One copy of a detailed map of the body of water with the
proposed iniroduction or control area dimensions clearly shown.
Private individuats doing plant tntroduction or control shall pro-
vide the name of the owner riparian to the management arca,
which includes the street address or block, lot and fire number
where available and local telephone mumber or other pertinent
information necessary to locate the property,

() One copy of any existing aquatic management plan for the
body of water, or detailed reference fo the plan, citing the plan ref-
crences to the proposed introduction or control area, and a
description of how the proposed intreduction or control of aquatic
plants is compatible with any existing plan.

(c) A description of the impairments to water use caused by the
aquatic plants to be managed.

(f) A description of the aquatic plants to be controlied or
removed.

{z) The type of equipment and methods to be used for introduc-
tion, control or removal. :

(h} A description of other introduction or control methods con-
sidered and the justification for the method selected.

Register, Oclober, 1\003. No. 57
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(i) A description of any other method being used or intended
for use for plant management by the applicant or on the area abut-
ting the proposcd management area.

(i) The area used for removal, reuse or disposal of aquatic
plants,

(k) The name of any person or commercial provider of control
or removat services.

{3} (a) The department may require that an application for an
aquatic plant management permit contain an aquatic plant man-
agement plan that describes how the aquatic plants will be
introduced, controlled, removed or disposed. Reguirements for
an aquatic plant management plan shall be made in writing stating
the reason for the plan requirement. In deciding whether to
require a plan, the department shall consider the potential for
cffects on protection and development of diverse and stable com-
mulitics of hative aquatic plants, for conflict with goals of other
written ecological or lake management plans, for cumulative
impacts and effect on the ecological valucs in the body of water,
and the long-term sustainability of beneficial water use activitics.

(b) Within 30 days of receipt of the plan, the department shall
notify the applicent of any additional information or modifica-
tions to the plan that are required. If the applicant does not submit
the additional infotmation or modity the plan as requested by the
department, the departmemt may disiniss the aquatic plant man-
agetent permit application,

{c} The department shall approve the aquatic plant manage-
ment plan before an application may be eonsidered complete.

{4} The permit sponsor may request an annual renewal in writ-
ing from the department under s. NR 109.05 if there is no change
proposed in the conditions of the original permit issued,

tistory: CR 02-0061: cr. Register May 2003 No. 569, eff. 6-1-03,

NR 109.05 Permit issuance. (1) The department shali
issuc or deny issuance of the requested permit within 15 working
days after receipt of a completed application and approved plan
as reguired under s, NR 109.04 (3).

{2} The department may specify any of the following as condi-
tions of the permit;

(a) The quantity of aquatic plants that may be intreduced or
controtfed.

{b) The specics of aquatic plants that may be introduced or
controlled.

{c) The areas in which aguatic plants may be introduced or
controtled. )

{d) The methods that may be used to introduce or conirod
aquatic plants.

{e) The times during which aquatic plants may be introduced
or controlled.

(f) The allowable methods used for disposing of or using
aquatic plants that are removed or controlled.

{2) Annual or other reporting requirements to the department
that may include information related to pars. (a) to (f).

(3) The departiment may deny issuance of the requested permit
if the departmient determines any of the following:

{a} Aquatic plants arc not causing significant impairment of
benefictal water use activities.

(b} The proposed introductior or control will not remedy the
water use impairments caused by aquatic plants as identified as a
part of the application in s. NR 109.04 (2) (e).

{c} The proposed introduction or control will result in  hazard
to flumans,

(d) The proposed introduction or control will cause significant
adverse impacts to threatened or endangered resources.

{c¢)} The proposed introduction or control wilk result in a signifi-
cant adverse effect on water quality, aquatic habitat or the aquatic
community including the native aquatic plant community.

Register, October, 2003, No. 574

(f) The proposed introduction or control is in locations identi-
fied by the departiment as sensitive areas, under s. NR [07.05 (3)
(i) L., except when the applicant demonstrates to the satisfaction
of the department that the project can be conducted in a manner
that will not alter the ccological character or reduce the ecological
value of the arca.

(2) The proposed management will result in significant
adverse long—term or permancnt changes to a plant community or
a high value species ina spcctﬁc aquatlc ccosystem. High value
species are individual species of aquatlc plants known to offer
imporiant values in specific aquatic ecosystems, including Pota-
mogeton amplifolius, Potamogeton Richardsonii, Potamogeton
praclongus, Stuckenia peetinata (Potaimogeton pectinatus), Pota-
mogeton itlinoensis, Potamogeton robbinsii, Elcacharis spp.,
Scirpus spp., Vatlisneria spp., Zizania spp., Zennichellia palustris
and Brasenia schreberi.

(h) Tfwild rice is involved, the stipulations incorporated by Lec
Courte Oreilles v, Wncansm, 775 F. Supp. 321 (W.D. Wis. 1991}
shalt be complied with,

(i) The proposed introduction or control will interfere with the
rights of riparian owners.

(i) The proposed management is inconsistent with a depart-
ment approved aquatic plant management plan for the body of
water. )

{4) The department may approve the application in whole or
in part consistent with the provisions of sub. (3). A denial shall
be in writing stating the reasons for the denial.

(5) (a) The departeent may issue an aquatic plant manage-
ment penmit on fess than onc acre in a single riparian arca for a
3—year term,

(b) The department may issuc an aquatic plant management
permit for a one-year term for more than one acre or more than
one riparian area. The permit may be rencwed annually for up to
a total of 3 years in succession at the written request of the permit
hoider, provided no modifications or changes arc made from the
original permit.

(c) The department may issue an aguatic plant management
permit containing 2 department--approved plan for a 3 to S year
ternl.

(d) The departient may issue an aquatic plant management
permit to a licensed nursery grower for a 3~year term for the har-
vesting of aquatic plants from a publicly owned lake bed or for a
S—year term for harvesting of aquatic plants from privately owned
beds with the permission of the property owner.

(6) The approval of an aquatic plant management permit does
not represent an endorsement of the permitted activity, but repre-
sents that the applicant has complied with all criteriz of this chap-
ter.

History: CR 02-G61: cr. Register May 2003 Nu. 569, eff. 6-1-03; reprinted to
restore dropped language from rule order, Ilcglslcr Octeher 2003 No, 574,

NR 109.06 Waivers. The department waives the permit
requirements under this chapter for any of the following:

(1) Manual removal or use of mechanical devices to cdntrel
ot remove aquatic plants from a body of watcr 10 acres or less that
is entircly confined on the property of one person with the permis-
sion of that property owner.

Note: A persen who introduces pative aquatic plants or removes agualic plants
by mianuak or mechunicad means in the course of operating an aquatic nuesery us
authorized weder 3. 94.10, Stals., on privadely owned non—nuvigable waters of the
state is not required to obtain a permit for the activities,

(2) A riparian owner who manually removes aquatic plants
from a hody of water or uses mechanieni devices designed for cut-
ting or mowing vegetation to control ptants on an exposed lake
bed that abuts the owner's property provided that the removal
meets atl of the following:

(a) 1. Removal of native plants is limited to a single arca with
a maximum width of no more than 30 faet mmsured along the
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shoreline provided that any piers, boatlifts, swimrafts and other
recreational and water use devices are tocated within that 30-foot
wide zone and may not be in a new arca or additional to an area
where plants are centrolled by another method; or

2. Removal of nonnative or invasive aquatic plants as desig-
nated under 5. NR 109,07 when pertormed in 2 manner that does
not harm the native aquatic plant community: or .

3. Removal of dislodged aquatic plants that drift on-shore
and accuinulate along the waterfront.

(b) Is not located in a gensitive arca as defined by the depari-
ment under s. NR 107.65 (3) (i) |., or in an area known to contain
threatened or endangered resources or floating bogs.

{(c) Does not interfere with the rights of other riparian owners.

(d} Ffwild rice is involved. the procedures of s. NR 19.09 (1)
shall be foltowed.

(4) Control of purple loosestrife by manual removai or use of
niechanical devices when performed in a manner that does not
har the native aquatic plant community or result in or encourage
re-growth of purple loosestrife or other nonnative vegetation,

(5) Any aquatic plant management activity that is conducted
by the department and is consistent with the purposes of this chap-
ter.

{6} Manual removal and collection of native aquatic plants for
lake study or scientific research when performed in a manner that
does not harm the native aguatic plant community.

Note: Seientific collectors pesmit requisements are still appli

(7) Incidental cutting, semoval ar destroying of aquatic plants

when engaged in beneficial water use activities,
Historys CR 02-06f: et Register May 2003 No. 569, cff. 6-1-03.

X

NR 109.07 Invasive and nonnative aquatic plants.
{1} The department may designate any aquatic plant as ar inva-
sive aquatic plant for a water body or a group of water bedies if
it has the ability to cause significant adverse change to desirable
aquatic habitat, to significantly displace desirable aquatic vegeta-
tion, or to reduce the yield of products produced by aquaculture.

(2) The following aquatic plants are designated as invasive
aqualic plants stafewide: Eurasian water milfoil, curly leaf
poadweed and purple loosestrife.

{3) Native and nonnative aquatic plants of Wisconsin shall be
determined by using scientifically valid publications and findings
by the department.

Itistory: CR 02-061: cr. Register May 2003 No. 569, effl 6-1-03,

NR 109.08 Prohibitions. (1) No person may disteibute
an invasive aquatic plant, under s. NR 109.07.

(2) No person may intentionally introduce Furasian water
milfoil, eurly leaf pondweed or purple loosestrife into waters of
this state without the permission of the departiment.

{3) No person may intentionally cut aquatic plants in public/
navigable waters without removing cut vegetation from the body
of water.

(4} (a) No person may place equipment used in aquatic plant
management in a navigable water if the person has reasen to

believe that the equipment has any aquatic plants or zebra musscls
attached.

(b} This subsection does not apply to eguipient used in
aquatic plant management when re-launched on the same body of
water without having visited different waters, provided the re—
launching will rot introduee or encourage the spread of existing
aquatic specics within that body of water, -

History: CR 02-06E: ce. Register May 2003 Nu. 569, ¢ff. 6-F-03.

NR 108.09 Plan specifications and approval:
(1) Applicants requited to submit an aquatic plant management
plan, under s. NR 109.04 (3}, shall develop and submit the plan in
a format specified by the department, ’

{2) The plan shall present and discuss cach of the following
iems:

(a) The goals and objectives of the aquatic plant management
and protection activities.

{b) A physical, chemical and biological deseription of the
waterbody,

(¢} The intensity of water use.

{d) The location of aquatic plant management activitics.

(2) An cvaluation of chemical, mechanical, biological and
physical aquatic plant control methods.

(f) Recommendations for an integrated aquatic plant manage-
mcnt strategy utifizing some or all of the methods evaluated in par,
()

{g) An education and infonmation strategy.

{h} A strategy for evaluating the efficacy and environmental
impacts of the aguatic plant management activitics.

(i} The involvement of local units of government and any lake
organizations in the development of the plan.

(3} The approval of an aquatic plant management plan does
not represent an endorsement for plant management, but repre-
sents that adequafe considerations in planning the actions have

been made,
History: CR 02-06{: cr. Register May 2003 No. 569, eff, 6-1-01.

NR 109.10 Other permits. Permits issued under s, 30.12,
30.20, 31.02 or 281.36, Stats., or under ch. NR 167 may contain
provisions which provide for aquatic plant management. 1f a per-
mit issucd under one of these suthorities contains the appropriate
conditions as required under this chapter for aquatic plant man-
agetnent, a separate permit is not required under this chapter. The
permit shall explicitly state that it is intended to comply with the
substantive requirements of this chapter.

Histery: CR 02-061: cr. Repister May 2003 Nu. 569, oft. 6-1-£3.

NR 109.11 Enforcement. (1) Violations of this chapter
may be prosecuted by the departiment under chs. 23, 30 and 31,
Stats.

{2) Failure to comply with the conditions of 2 permit issued
under or in accordance with this chapter may result in cancellation
of the permit and loss of permit privileges for the subsequent yeur,
Notice of cancellation or loss of permit privileges shall be pro-
vided by the department to the permit holder,

Historys CR 02-061- er. Register May 2003 No, 509, eff_ 65903, .

Reypister, October, 2003, No. 574
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Invasive Aquatic Plants

Invasive species have invaded our backyards, Ocontos, prairies, wetlands, and waters. Invasive species
are often transplanted from other regions, even from across the globe. “A species is regarded as
invasive if it has been introduced by human action to a location, area, or region where it did not
previously occur naturally (i.e., is not native), becomes capable of establishing a breeding population in
the new location without further intervention by humans, and spreads widely throughout the new
location ” (Source: WDNR website, Invasive Species, 2007). AlS include plants and animals that affect
our lakes, rivers, and wetlands in negative ways. Once in their new environment, AIS often lack natural
control mechanisms they may have had in their native ecosystem and may interfere with the native plant
and animal interactions in their new “home”. Some AIS have aggressive reproductive potential and
contribute to ecological declines and problems for water based recreation and local economies. AIS
often quickly become a problem in already disturbed lake ecosystems (i.e. one with relatively few native
plant species). While native plants provide numerous benefits, AIS can contribute to ecological decline
and financial constraints to manage problem infestations.

Turasian Water-milfoill (Myriophyilum spicatum)

EWM is the most common AIS found in Wisconsin lakes, EWM was
first discovered in southeast Wisconsin in the 1960°s. During the
1980°s, EWM began to spread to other lakes in southern Wisconsin
and by 1993 it was common in 39 Wisconsin counties. EWM
continues to spread across Wisconsin and is now found in the far
northern portion of the state including Oconto and Oconto Counties.

Unlike many other plants, EWM does not rely on seed for
reproduction. Its seeds germinate poorly under natural conditions. It
reproduces vegetatively by fragmentation, allowing it to disperse over
long distances. The plant produces fragments after fruiting once or
twice during the summer. These shoots may then be carried
downstream by water currents or inadvertently picked up by boaters. EWM is readily dispersed
by boats, motors, trailers, bilges, live wells, or bait buckets, and can stay alive for weeks if kept
moist (WDNR website, 2007).

Omnce established in an aquatic community, EWM reproduces from shoot fragments and stolons
(runners that creep along the lake bed). As an opportunistic species, EWM is adapted for rapid
growth early in spring. Stolons, lower stems, and roots persist over winter and store the
carbohydrates that help milfoil claim the water colunmn early in spring, photosynthesize, divide,
and form a dense leaf canopy that shades out native aquatic plants. Its ability to spread rapidly
by fragmentation and effectively block out sunlight needed for native plant growth often results
in monotypic stands. Monotypic stands of EWM provide only a single habitat, and threaten the
integrity of aquatic communities in a number of ways; for example, dense stands disrupt
predator-prey relationships by fencing out larger fish, and reducing the number of nutrient-rich
native plants available for waterfowl (WDNR website, 2007).
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Dense stands of EWM also inhibit recreational uses like swimming, boating, and fishing. The
visual impact that greets the lake user on milfoil-dominated lakes is the flat yellow-green of
matted vegetation, often prompting the perception that the lake is "infested" or "dead". Cycling
of nutrients from sediments to the water column by EWM may lead to deteriorating water
quality and algae blooms of infested lakes (WDNR website, 2007).

Curly leaf pondweed (Potamogeton crispus)

Curly-teaf pondweed (CLP) spreads through burr-like winter buds (turions),
which are moved among waterways, These plants can also reproduce by
seed, but this plays a relatively small role compared to the vegetative
reproduction through turfons. New plants form under the ice in winter,
making CLP one of the first nuisance aquatic plants to emerge in the spring.

The leaves of curly-leaf pondweed are reddish-green, oblong, and about 3
inches long, with distinct wavy, finely toothed edges. The stem of the plant
is flat, reddish-brown and grows from 1 to 3 feet long, The plant usually
drops to the lake bottom by early July.

CLP becomes invasive in some areas because of its tolerance for low light and low water
temperatures. These tolerances allow it to get a head start on and out-compete native plants in
the spring. CLP forms surface mats that inferfere with aquatic recreation in mid-summer, when
most aquatic plants are growing, CLP plants are dying off. Plant die-offs may result in a critical
loss of dissolved oxygen, Furthermore, the decaying plants can increase nutrients which
contribute to algal blooms, as well as create unpleasant stinking messes on beaches (WDNR
website, 2007).

Purple Loosestrife (Lythruin salicaria)

Purple loosestrife is a perennial herb 3-7 feet tall with a dense bushy
growth form. Showy flowers vary from purple to magenta, possess 5-6
petals aggregated into numerous long spikes, and bloom from July to
September. I.¢caves are opposite, nearly linear, and attached to four-sided
stems without stalks. It has a large, woody taproot with fibrous rhizomes
that form a dense mat.

Purple loosestrife was first detected in Wisconsin in the early 1930%, but
remained uncommeon until the 1970's. It is now widely dispersed in the
state, and has been recorded in 70 of Wisconsin's 72 counties. Low
densities in most areas of the state suggest that the plant is still in the
pioneering stage of establishment. Areas of heaviest infestation are
sections of the Wisconsin River, the extreme southeasiern part of the state, and the Wolf and
Fox River drainage systems.
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This plant's optimal habitat includes marshes, stream margins, alluvial flood plains, sedge
meadows, and wet prairies. It is tolerant of moist soil and shallow water sites such as pastures
and meadows, although established plants can tolerate drier conditions. Purple loosestrife has
aiso been planted in lawns and gardens, which is often how it has been introduced to many of
our wetlands, lakes, and rivers. Purple loosestrife spreads mainly by seed, but it can also spread
vegetatively from root or stem segments. A single stalk can produce from 100,000 to 300,000

seeds per year. Seed survival is up to 60-70%, resulting in an extensive seed bank. Mature
plants with up to 50 shoots grow over 2 meters high and produce more than two million seeds a
year. Germination is restricted to open, wet soils and requires high temperatures, but seeds
remain viable in the soil for many years. Even seeds submerged in water can live for
approximately 20 months (WDNR website, 2007).

Other Aquatic Invasive Species

The following AIS are not plants, but are mentioned here because they also can significantly
disrupt healthy aquatic ecosystems.

Rusty Craviish {Orconectes rusticus) are large crustaceans that feed aggressively on aquatic
plants, small invertebrates, small fish, and fish eggs. They can remove nearly all the aquatic

vegetation from a lake, offsetting the balance of a lake ecosystem. More information about this
invader can be found at hitp://dnr.wi.gov/invasives/fact/rusty him.

Zebra Mussels (Dreissena polymorpha) are small freshwater clams that can attach to hard
substrates in water bodies, often forming large of thousands of individual mussels. They are
prolific filter feeders, removing valuable phytoplankton from the water, which is the base of the
food chain in an aguatic ecosystem. More information about this invader can be found at
htip:/fdnr. wi.gov/invasives/fact/zebra htm.

Spiny Water Flea (Bythotrephes cederstoemi) are predatory zooplankton {tiny aquatic
animals) that have a barbed tail making up most of their body length (one centimeter average).
They compete with small fish for food supplies (zooplankton) and smali fish cannot swallow the
spiny water flea due to the long spiny appendage. More research is being completed to
determine the potential impacts of the spiny water flea. More information about this invader can
be found at

hitp://dnr wi.gov/invasives/fact/spiny hitm.






