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AQUATIC PLANT MANAGEMENT
PLAN-CLAM LAKES

PREPARED FOR THECLAM LAKES PROTECTION & REHABILITATION D ISTRICT

INTRODUCTION

In 2009, the Clam Lakes Protection and Rehabilitation District (CLPRD) applied for and receidthaemulti
lake management planning grant to address the neeeVmed Aquatic Plant Management Plan (APMP)
originally focused on their-going curbeaf pondweed (CLP) large scale harvesting program; and to gather
information pertaining to the state of the water quality in Lower and Upper Clam Lakes.

Data collectio began in 2009 with full pointercept aquatic plant surveys including early season CLP and
mid-season all plant surveys on both lakes. Dense infestations of CLP were identified on Lower Clam Lake and
to a lesser degree in Upper Clam Lake. Native \wkmatpresent and diverse, but sparse in density, confirming
anecdotal observations by the local lake community that over the prBvi@mass3dense native plant beds

were disappearing. Also noted in this plant survey were large schools of yoang capthwer e ever yw
both | akesdé | eading the plant survey specialist t
as being ounder siege by i nv &1} iPerleapssnpsnjcacted svas,the mo s t
high quality wild rice beds historically and commonly present in Upper Clam Lake. Not only had there been a
noticeable decline in total acreage of wild rice, additional CLP survey work to estimate the number of CLP
turions in the sedimemioted little to no wild rice seed in the bottom sediments where these large beds
previously existed. This was confirmed by survey work later in 2009, specifically to look at wild rice seed in the
lakes, indicating that the observed rpelr decline inild rice was more than just natural variance, and may

not be able to correct itself.

In 2010 and 2011, the CLPRD, working with the Wisconsin Department of Natural Resources (WDNR) and
St. Croix Tribal Environmental Services (SCTES), and with assistartes fdifferent consulting firms and

the University of Minnesota, embarked on several projects to determine the extent of the noticeable carp
population increase. It was documented that the population of carp had indeed exploded in the lakes with a
huge gar class of young carp. Also documented in 2010 was a severe decline in CLP. Management of CLP
that had previously dominated large areas of both lakes became unnecessary as the carp severely curtailed |
growth and reproduction. Wild rice and othelvaatquatic plants were almost completely wiped out in 2010

and 2011. Water quality worsened as there was little aquatic vegetation to absorb nutrients in the system, anc
turbidity levels increased as carp stirred up asuspended bottom sediments ithbakes. At the same

time, fisherman and resort owners noticed significantly fewer panfish being caught in the lakes. As a result, the
final goals of the 2009 project were put on hold, pending the outcome of management effeésisgdar

SCTES to mtect and enhance the remaining wild rice and to reduce the carp population. Because of the direct
impact of carp on both aquatic plants and water quality, management of both was considered secondary until
the carp population was brought under control.

Between 2010 and 2014, many actions were implemented to reduce the carp population and to protect and
enhance the wild rice population. In 2014, the initial 2009 project was picked up again and a management plan
that was in large part a summary of the gidteered, actions taken, and results achiteeedjh 2014vas
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completed. The plan made recommendations for both aquatic plant and water quality management actions to
consider as the CLPRD and other partners moved forward.

Between 2014 and 2019, carp robmheasures that had continued past 2014 began to pay dividends. The
amount of aquatic vegetation in the two lakes began to increase and water quality/clarity improved. So much
so, that largecale mechanical harvesting of aquatic vegetation (both Gla@\andegetation began again in

2018. In 2019, the CLPRD contracted with Matt Berg of Endangered Resource Services, LLC to complete
another wholéake, poinintercept, aquatic plant survey that included both early season CLP survey work and
summer all lant survey work. The CLPRD in discussion with the WDNR also determined it was time to
update the interim management plan with a new Aquatic Plant Management Plan. This document, considered a
new Aquatic Plant Management Plan to cover the yea2bd8#1e result of that project.
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PUBLIC PARTICIPATION AND STAKEHOLDER INPU T

This project started back in September 2019 with a tour of both Upper and Lower Clam lakes with several
members of the CLPRD Board. During this tour, problem areas of bothwéakesiewed and issues
discussed. Concerns were raised about both the spread of CLP earlier in the year, and dense growth native
vegetation that started causing navigation issues it 1h®eting was held after Matt Berg has completed

his summer PI suey, so maps of existing vegetation were available for review.

During the meeting one of the operators of the Clam Lakessteascommented that the amount of
vegetation and the areas where vegetation causes nuisance and navigation issues geangee éeieny

was important for any management plan to be flexible encagtotomodate annual changes in vegetation.

He stated that harvesting may not occur in all locations, but the plan should reflect possible management in
those locations makingriesting possible if needed in any given year.

In June 2020, more time was spent with members of the CLPRD to review management actions for the 2020
seasonDuring thHs discussion, concern was brought up about the large areas of dense growth CLP in Lower
Clam Lake. The existing 2020 harvesting permit from the WDNR only recognized opening navigation lanes
along the shoreline. It did not specifically allow for harvesting in a larger capacity to remove large areas of CLP.
After a modified CLP harvesting plaattincluded larger areas of removal was drafted and shared with the
WDNR and Tribal Resources, several comments were made regarding minimiatateleegeoval in order

to protect juvenile bluegill habitat. WDIRRherieglid support some level of largscale removdlut not

what was initially proposed in the modified plan for 2020.

In August 2020, a draft of the new APM Plan and proposed CLP and nuisance and navigation harvesting maps
was sent to the CLPRD Board, St. Croix Tribal Resources, WidNifie On August 27, 2020 a meeting was

held at the Burnett County Government Center to discuss the Clam Lakes plan. At the same time, a draft form
of the APM Plan and the proposed Goals, Objectives, and Actions was posted on the CLPRD webpage for
public reriew.As of December 2020, no specific feedback to the plan has been obtained beyond the comments
from the August 2020 meeting.

A more complete draft of the 2623 APM Plan and its appendices has since been posted on the webpage
(www.leapslic.cognof the consultant used by the CLPRD for public review. The most current draft of the plan
will also be posted on the website hosted by the CLRRnatlamlakeprd.corit is expeied that the entire

plan will be presented to the CLPRD constituency during its first constituent meeting in 2021.



http://www.leapsllc.com/
http://www.clamlakeprd.com/

OVERALL MANAGEMENT G OAL

The overall management goal for the Clam Lakes is to maintain and enhance the positive gains in native aguati
plant growth, water quality, fisheries management, and control of aquatic invasive species that have been
experienced since 2010 when the negative impacts of-abhumdant carp population were first recognized

and addressed. The last Aquatic Plant Managetaerfor the Clam Lakes was completed in 2014, but was

really only intended to be an interim guide to management that would support efforts being made by the Clam

Lake Protection and Rehabilitation District (CLPRD), St. Croix Tribal Environmental (CViES), the

Wisconsin Department of Natural Resources (WDNR), and other entities to restore the health of the lakes.

The efforts made have brought the lakes backatbaroughly impaired state to a much more desirable state
that is reflected in bettemater clarity/quality, a more diverse and healthy native aquatic plant community, and a
healthier fishery. It has also opened the door for greater distribution and densitieaf pargweed (CLP)

and nuisance level growth of native aquatic plastdsaplaces. This plan attempts to keep the more desirable
changes happening, while at the same time limiting the less desirable changes.
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WI SCONSI N6 S AQOANA MANAGEMENT STR ATEGY

The waters of Wisconsin belong to all people. Their management laebatassing act between the rights

and demands of the public and those who ownh pr ope
Public Trust Doctrine dates back hundreds of years in North America and thousands of years in Europe. Its
basic phosophy with respect to the ownership of waters was adopted by the American colonies. The US
Supreme Court has found that the people of each state hold the right to all their navigable waters for their
common use, such as fishing, hunting, boating aadjtlyenent of natural scenic beauty.

The Public Trust Doctrine is the driving force behind all management in Wisconsin lakes. Protecting and
mai ntaining that resource for all of Wisconsinds |
wher e. I n addition to the Public Trust Doctrine,
changing attitudes toward aquatic plants. One is a growing realization of the importance of a strong, diverse
community of aquatic plants in a hedllkg ecosystem. The other is a growing concern over the spread of
Aquatic Invasive Species (AIS), such as Eurasian water milfoil (EWM). These two forces have been behind
more recent changes in Wi sconsinds stgnger supportfa!l ant
the control of invasive plants.

To some, these two issues may seem in opposition, but on closer examination they actually strengthen the cas
for developing an Aquatic Plant Management Plans (APMPs) as part of a total lake maithigement p
Planning is a lot of work, but a sound plan can hawelondpenefits for a lake and the comnyuiiing on

and using the lake.

The impacts of humans on Wi sconsinds waters over
professionals in Mtonsin to evolve a certain philosophy toward aquatic plant management. This philosophy
stems from the recognition that aquatic plants have value in the ecosystem, as well as from the awareness tha
sometimes, excessive growth of aquatic plants can dassecreational opportunities and our aesthetic
enjoyment of lakes. In balancing these, sometimes competing objectives, the Public Trust Doctrine requires
that the Stateds public resource prof e fesrésourcesl s be
and their sustainable use to benefit all Wisconsin citizens. Aquatic plants are recognized as a natural resource t
protect, manage, and use wisely.

Aquatic plant protection begins with human beings. We need to work to maintain goodaMsptandju

healthy native aquatic plant communities. The first step is to limit the amount of nutrients and sediment that
enter the lake. There are other important ways to safeguard a lake's native aquatic plant community. They may
include developing motboat ordinances that prevent the destruction of native plant beds, limiting aquatic
plant removal activities, designating certain plant beds as critical habitat sites and preventing the spread of non
nativejnvasive plants, such as EWM.

If plant manageme is needed, it is usually in lakes that humans have significantly altered. If we discover how
to live on lakes in harmony with natural environments and how to use aquatic plant management techniques
that blend with natural processes rather than resist tiie forecast for healthy lake ecosystems looks bright.

To assure no harm is done to the lake ecology, it is important that plant management is undertakan as part of
long range and holistic plan.

In many cases, the development of-teng, integrated aquatic plant management strategies to identify
important plant communities and manage nuisance aquatic plants in lakes, ponds or rivers is required by the
State of Wisconsin. To promote the Hargn sustainability of our lakes, the State of Wisconsin endorses the
development of APMPs and supports that work through various grant programs.
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There are many techniques for the management of aquatic plants in Wisconsin. Often management may mear
protectingdesirable aquatic plants by selectively hand pulling the undesirable ones. Sometimes more intensive
management may be needed such as using harvesting equipment, herbicides or biological control agents. Thes
methods require permits and extensive planning.

While limited management on individual properties is generally permitted, it is widely accepted that a lake will
be much better off if plants are considered on a whole lake scale. This is routinely accomplished by lake
organizations or units of governmemarged with the stewardship of individual lakes.

SHALLOW LAKE MANAGEM ENT CONSIDERATIONS

Lake management requires consideration of the differences between deep and shallow lakes. Shallow lakes a
those lakes with a maximum depth of less than 20 fe#gh @mwaverage depth of less than 10whath

clearly describes both Upper and Lower Clam (@keke, Welch, Peterson, & and Nichols, 2@b&)low

lakes generally exist in one of two alternative states: thdoalgeed turbid water state and the plant
dominated clear water state (Figyrd he turbid water state is characterized by dense algae (phytoplankton)
populations, an undesirable bottom feeding fish community, and few aquatic plants whereas the clear water
stak is characterized by abundant aquatic plant growth, a greater number of zooplankton, and a diverse and
productive gamefish commur{ityoss, Madgwick, & and Phillips, 1996)

A b
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i .

; : - b =T 2 —/
g e ¥ 3

Figure 1 Alternative stdle states in a shallow water lakEScheffer, 1998)

SHALLOW LAKE ALTERNATIVE STATES AND STABLIZING MECHANISMS

Aquatic plants are the key to clear water in shallow lakes. A shallow lake that is free of both aquatic plants and
algae is uncommon and it is unrealistic to expect such a lake to occur withoovestangabf money and

energy Shallow lakes are maeresceptible to internal nutrient loading (e.g. lake sediment phosphorus release)
and biomanipulatiofadditions or removals of fish that affect the entire aquatic food web) than deep lakes,
which are more responsive to changes in the external nutdéminotne watershed

The addition or removal of nutrients can change t
displace aquatic plants altogethemechanism that displaces the plants and allows for algae to take over is
called a forward swit¢Moss, Madgwick, & and Phillips, 198@yward switches include the direct loss of

plants through harvesting or herbicide upeated boat passage damaging the plants beyond recovery, runoff

of herbicides from the surrounding watershed, static water levels, the introduction of carp, and a fish
community that favors zooplanktivorous (fish that eat the Daphnia that eat the algae).

A reverse switch is a process or management option that restores and stabilizes the plant community by
overcoming the buffers stabilizing the a(§éess, Madgwick, & and Phillips, 1998)¢ most common
techniques are biomarigion, which is a manipulation of the fish community to reduce the number of
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zooplanktivores (often by adding piscivorous fish), aneebtatdishing plants under conditions in which they
can thrive. An important aspect of plant restoration is-t#abéishment of wetland fringes (cattails, rushes,
water lilies) that utilize nutrients, buffer wave action, provide reful@tara and other algae grazers, and
add to the | akebs aesthetic appeal

Each alternative state can persist over a wide rang&i@ft concentrations. Aquatic plants can dominate
without threat at total phosphorus concentrations below @@aitto0.050ng/L. At total phosphorus levels

greater than abo(0t050mg/L, such as found in thélamLakes, either planbr algaglominatd systems can

exist, though at these higher nutrient levels there is a greater risk of the system switching from plant to algae
dominance. Plant diversity also decreases at higher nutrient levels and filamentous algae can be common
Native plants can becena nuisance at high nutrient concentrations as higpyablespecies such as

coontail water celergnd water lilies become dominant.

If the goal of management is to return a lake from ardalgdmated state to an aquatic plant dominated state,
there are seversiepghat can be undertaken to begin thatoratior{Moss, Madgwick, & and Phillips, 1996)

T Il'dent iolwardéwitch ahd remove it;
1 Implement eternal and internal nutrient contmotasures;

1 Restructur¢he ecosystem byoeeverse switéh(biomanipulation)

1 Reestablish the aquatic plant commuinitjuding wetland fringend
1 Stabilize and manatpe restored systeimkeep it that way.

Identifying the historic forward switch that moved a lake from titedphainated to algakminated state

can be difficult. It is more important to identify the switch mechanisms currently in operation. Once forward
switches have been identified and removedfantibzation can be addressed through nutrient management
grategies. External and internal nutrient sources should be reduced as much as possible to buffer against ¢
forward switch ando establish conditions favorable for the next steps: biomanipulation and-plant re
establishmenfMoss, Mdgwick, & and Phillips, 1998} wellestablished plant community can withstand
moderate impacts without further active management; however, the lakes and watershed should be monitored
for changes and activities that might destabilize the system.

FORWARD AND REVERSE SWITHES IN THE CLAM LAKES

Aquatic vegetation was once very abundant throughout Clam Lake. Historically, the lakes supported diverse,
dense aquatic placdmmunitiesncluding large stands of wiide Aquatic vegetation often reachaegance
levels for recreation, leading to mechanical and chemicasdorit®@0s through early 2000s.

In 2006, aquatic plant densities dropped dramatically. Wild rice beds saw an 80 percent reduction between 200!
and 201@ohnen J. A.,;2010) I n addition to wild rice/laquatic ve
population increased dramatically in 2005 (an identifiable forward switch). Common carp have been present in
the system since 1940 or earlier (DNR correspoad1980). The 2005 carp population increase led to
dramatic shifts in the fish commurfityendel, 2011Yhe most notable changes were corresponding increases

in the walleye and channel catfish populations. At the santbammeere dramatic decreases in bluegill and
northern pike. The main driver in these shifts was common carp altering the aquatic vegetation density and
increasing the turbidity within the lafiesberts, 2017)

Beginning in 20l and continuing through 2017, WDNR permits allowed the removalstihaated 656,378

Ibs of carp from the two lakéRoberts, 2017Yhe large amount of carp remoweted as a reverse switch
enabling the lakes to reveack to what they were prior to the forward switch caused by an increased carp
population.Since 2017 his reverse switch has also reestablished the same issues with nuisance growth of

1<



aguatic vegetation and the increased presence of the invasiveuslydesspondweeduchthat thereis
agaim need for aguatic plant management.

The Clam Lake clearly hashown it has two states: clearer/abundant aquatic vegetation and turbid/without
vegetation. The state it resides in affects the ecosystem inapsa@yrrentlythe Clam Lakelikelyreside
somewhere between a clear, vegetated state and a tunégetatedtate.

It is an important goal of this plan to recommend management actions that will prevent the conditions that may
have led to thdramatt forward switcho a turbid statbetween 2005 and 20bdt at the same time manages
aquatic vegetation in the lakes in a manner that improves or maintains lake usability
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WATERSHED CHARACTERI STICS

A drainage basior watersheds an area of land where surface water from rain and melting snow or ice
converges to a single point at a lower elevation where those waters join another waterbody, such as a river, lake
reservoir, estuary, wetland, sea, or ocean. Defined more faltgyshed describes an area of land that
contains a common set of streams and rivers that all drain into a single larger body of water, such as a largel
river, a lake or an ocean. A watershed can cover a small or large land area. Small waterdhgustase usual

larger watersheds. All the streams flowing into small rivers, larger rivers, and eventually into the ocean, form an
interconnecting network of waterways.

Homes, farms, ranches, forests, small towns, big cities and more can make up \Bai@esloeolss county,

state, and even international borders. Watersheds come in all shapes and sizes. Some are millions of squal
miles and others are just a few acres. As water drains from these areas, it picks up many different types of
pollution includingoils eroded from farm lands, and deposits it in streams and rivers, and eventually lakes and
other larger bodies of water. Water that filters through the soil can also become contaminated with pollution
that is left over from agricultural, industrial,roencial, andther types of human activity.

LAND USE

The Clam Lakes have a nearly 200,000 acre watershed in parts of four different counties. There are many
different land uses within this watershed (Tlateyure?). Fortunately, it remains largeldavweloped with

nearly 70 % of it undeveloped. Approximately 25% is agricultural land, but most of this is pasture or hay, not
row crops like corn and soybeans that often contribute large amount of eroded soil. Three main tributaries
drain the Clam Lak¥®gatershed: Sand Creek, Clam River, and the North Fork of the Clam River.

Table I Land use in the Clam Lakes Watershed

Land Use/Cover Acres
Developed. Open Space 8.601.9
Developed. Low Intensity 335.2
Developed. Medium Intensity 31.0
Developed. High Intensity 14.0
Deciduous Forest 104,194.8
Evergreen Forest 3.238.4
Mixed Forest 0.574.1
Pasture/Hay 40.767.2
Cultivated Crops 9.593.4
Shrub/Scrub 620.3
Grassland/Herbaceous 1.545.1
Open Water 8.829.9
Woody Wetlands 4.650.4
Emergent Wetlands 5.526.9
TOTAL 197,522.7
Sowrce: NLCD, 2006
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Figure 2: Land use in the Clam Lakes Watershe(B)
WETLANDS

In Wisconsin, a wetland is defined as an area where water is at, near, or above the land surface long enough t
be capable of supporting aquatic or hydrophytic vegetation, and which has soils indicative iongt cond

(Wisconsin Statue 23.32(1)). Wetlands contain a unique combination of terrestrial and aquatic life and physical
and chemical processes. Wetlands are protected under the Clean Water Act and state law and in some places |
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local regulations or ordirems. Landowners and developers are required to avoid wetlands with their projects
whenever possible; if the wetlands can't be avoided, they must seek the appropriate permits to allow them to
impact wetlands (for example, fill, drain or disturb soils).

Accading to the National Wetland Inventory, emergent, forested/shrub and freshwater, emergent wetlands are
present in the Clam Lakes watershed. The majority of the wetland borders the lakes and tributary streams and
have a direct hydrologic connection tolakes (Figurg8). Emergent wetlands (light green) are wetlands with
saturated soil and are dominated by grasses such as redtop and reed canary grass, and by forbs such as gi
goldenrod. Forested/shrub wetlands (darker green) are wetlands dominatedebgonitdrs and lowland

hardwood trees. Forested/shrub wetlands are the dominant form of wetlands in the watershed and are
important for stormwater and floodwater retention and provide habitat for various wildlife.

Figure 3. Clam Lakeswetlands(4)

Wetlands serve many functions that benefit the ecosystem surrounding the Clam Lakes. Wetlands support a
great variety of native plants and are more likely to support regionally scarce plants and pigigscommu
Wetlands provide fish and wildlife habitat for feeding, breeding, resting, nesting, escape cover, travel corridors,
spawning grounds for fish, and nurseries for mammals and waterfowl. Contrary to popular belief, healthy
wetlands reduce mosquito ptations; natural enemies of mosquitoes (dragonflies, damselflies, backswimmers,
and predacious diving beetles) need proper habitat (that is, healthy wetlands) to survive.

Wetlands provide flood protection within the landscape by retaining stormwatamframd melting snow

and capturing floodwater from rising streams. This flood protection minimizes impacts to downstream areas.
Wetlands provide groundwater recharge and discharge by allowing the surface water to move into and out of
the groundwater syste The filtering capacity of wetland plants and substrates help protect groundwater
quality. Wetlands can also stabilize and maintain stream flows, especially during dry months.
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Wetland plants and soils provide water quality protection by storing and fitutants ranging from

pesticides to animal wastes. Wetlands also provide shoreline protection by acting as buffers between the lanc
and water. Wetland plants protect against erosion by absorbing the force of waves and currents and by
anchoring sediemts. This is important in waterways where high boat traffic, water currents, and wave action
may cause substantial damage to the shore.

Although some small (two acres or less) wetlands may not appear to provide significant functional values when
assesseihdividually, they may be very important components of a larger natural system. Not only do small
wetlands provide habitat functions, they also store phosphorus and nitrogen and trap pollutants such as heavy
metals and pesticides. Draining these smalhdstwhich often do not appear on maps, not only requires the
proper permits, but can also release thestoesd pollutants and nutrients into lakes and streams.

CRITICAL HABITAT

Every body of water has areas of aquatic vegetation or other featoffss trétical or unique aquatic plant,

fish and wildlife habitat. Such areas can be mapped by the WDNR and designated as Critical Habitat. Critical
Habitat areas include important fish and wildlife habitat, natural shorelines, physical featuregoimportant
water quality (for example, springs) and navigation thoroughfares. These areas, which can be located within or
adjacent to the lake, are selected because they are particularly valuable to the ecosystem or would be
significantly and negatively impadigdnost human induced disturbances or development. Critical Habitat
areas include both Sensitive Areas and Public Rights Features. Sensitive Areas offer critical or unique fish anc
wildlife habitat, are important for seasonal estlifge requirementsdrious animals, or offer water quality

or erosion control benefits.

The WDNR mapped sensitive areas on the Clam Lakes in 1997 4jFigte= full report is included in

Appendix C. The Sensitive Area survey identified three areas on Upper Clam hekeeado Lower Clam

Lake. These areas of aquatic vegetation on Clam and Lower Clam Lake offer critical or unique fish and wildlife
habitat. These habitats provide the necessary seasonal or life stage requirements of the associated fisheries, a
the agatic vegetation offers water quality or erosion control benefits to the body of water.

The data and recommendations from the Sensitive Area Report were reviewed and incorporated into this
management plan. In addition to-sfiecific recommendations, tBpart recommends that aquatic vegetation
should be protected and any removal or control should be minimized. In sensitive areas, it is important to
maintain vegetated shoreland buffers. Stumps and woody habitat, which provide fish cover, should not be
removed from sensitive areas.

Although restrictions are in place to protect these areas during plant management operations, in some cases
shortterm disruptions to habitat during the removal of monotypic stands of aquatic invasive species may lead
to positivelongterm improvements to the habitat of the lake. Disruptions to the sensitive areas may be
warranted when responding to the discovery of a new invasive species.
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St Croix Tribe

Figure 4: Sensitiveareas (dark blue) in Upper and Lower Clanhakes(5)

RARE AND ENDANGERED SPECIES AND HABITAT

The Wisconsin Natural Heritage Inventory (NHI) program is part of an international network of programs that
focus on rare plants and animals, natural communities, and othenranésedf nature. Each species has a

state status including Special Concern, Threatened, or Endangered. Species are listed by township: Lower Clar
Lake is situated in T39, R16W and Upper Clam Lake is in T38, R16W. It is important for lake managers to
consder impacts to these valuable species, nearly all of which can be directly affected by aquatic plant
managementhoosing the proper management techniques and the proper timing of management activities can
greatly reduce or prevent negative impacts.

Twothr eat ened ( Bl Rugrbsersigngry and figeedialcoacern specigs are listed for T39, R

16W Baldeaglda ke st ur geon, Kar ner bl uRiffle beette)t ©méfrdatgned Tor r e
speciesRugnose shiner), omedangeredpeciesfand violet), and fogpecies ofpeciakoncern are listed for

T38, R16WRald eaglelrumpeter swan, ttf | van hygrotus diving beetl e, art

Descriptions bthese species can be found at:
http://dnr.wi.gov/topic/EndangeredResources/biodiversity.ht(fest accessed 2012).
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The Natural Heritage Inventory Program tracks examples of all types of Wisconsirtematurgties that

are deemed significant because of their undisturbed condition, size, what occurs around them, or for other
reasons. Natural communities listed for the T39, R16W include the northern sedge meadow. Natural
communities listed for T38, R1&Wlude: alder thicket, l&kbard bog, and laikeshallow hard seepage.

Full descriptions of these communities including current threats can be found on the WDNR website at:
http:// dnr.wi.gov/topic/endangeredresources/communitie$lasipaccessed 201t2).

The Natural Heritage Inventory Program also tracks other natural features that provide important habitat for
certain plants and animals and are places where a catastroptocleMesmte an impact on a large number of
common and/or rare species. Potential range for the Karner Blue Butterfly, a federally endangered species, is
one such natural feature listed for T38, R16W and T39, R16W

A full description of a potential rangethe Karner blue can be found on the WDNR website at:
http://dnr.wi.gov/topic/endangeredresources/OtherElementylasp accessed 2a1t2).

CLAM LAKE WILDLIFE AREA

The ClanLake Wildlife Area is 285 acres onstheh side of Upper Clam Lakee wildlife area consists of a

20-acre peninsula on the west side of the lake, two large sedge/brush islands, 10 acres on the eastern shore, ar
over 200 acres on the southern shofadimg a mile of the Clam Rivér.map is included in Appendix D.

The area includes wetlands, old fields, northern hardwoods, and riparian areas of lake shore and river. The
WDNR manages the area for waterfowl nesting and the wild rice beds at thef imut@lam River.
Recreational opportunities include birding, canoeing, cross country skiing, fishing, hiking, hunting,
snowmobiling, trapping, foraging, and wildlife viewing.

WATERFOWL

The Clam Lakes have traditionally been an important stoppingapoivatérfowl during &ir normal

migration patternsn 20162011 waterfowl surveys on Clam and Long Lakes identified a total of 10 waterfowl
species and 3,416 individual ducks were cqéhtedaddition, observations 6father species were recorded.

Species recorded include Canada goose, trumpeter swan, wood duck, gadwall, matt&rdlvegnged

teal, bufflehead, hooded merganser, common merganser, great blue heron, scaup, common-loon, double
crested cormorant, Amean white pelican, and bald eagle.

The American white pelican is listed as a species of moderate conservation concern under the Upper
Mississippi Valley/Great Lak@/aterbird Conservation Pl#food duck, mallard, and blue winged teal are all

focal species of the Upper MisggpsiGreat Lakes Joint Ventu®caup are the only species showing a
decreasing trend according to the 1998 update to the North AmericafowlVatimnagement Plan
(NAWMP).They are currently 45% below goal with habitat degredatl loss identified as one of the major
reasons for achiengj desired recruitment rate&n objective under the NAWMP is to maintain or exceed
recent rates of annual increase in populations of trumpeter swans to achieve an autumn indékeof 2,500.
blue winged teal, lesser scanp trumpeter swan are all listed as a species of greatest conservation need under
the Wisconsin Wildlife Action Plan.
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LAKE INFORMATION

Identifying appropriate aquatic plant and water quality management recommend#t®rGSldor Lakes

requires a basic understanding of its physical characteristics, including its morphology (size, structure, and
depth), critical habitat, and the fishery, as well as factors influencing water quality, such as soils and land use. A
of thesefactors have the potential to influence aquatic plant growth. Aquatic plant management activities can
impact the lakes water quality, fish and wildlife habitat, and both target-tmgen@yuatic plants. Plant

survey data and water quality data vedlexted within the lakes during the development of this plan. These

data along with data collected in the past and future will provide the information necessary to evaluate the
effects of aquatic plant management and other management activitiesemahd takir ecosystem.

PHYSICAL CHARACTERISTICS

Lower and Upper Clam Lakes are natural flowages of the Clam River in Burnett County, Wisconsin. Lower
Clam Lake is the smaller of the two with a surface area of 366 acres, a maximum depth of 14 feet and mea
depth of 7 feet (Tab®. Upstream and to the south is Upper Clam Lake with a surface area of 1,338 acres,
maximum depth of 11 feet and mean depth of 5 feet (able 2vater level of both lakes is maintained by a

water control structure on Lower i@laake(2).

Table 2. Lower and Upper Clam Lakes information

Characteristic — Upper Clam Lake Data
Waterbody Identification Code 2656200
Surface area 1.338 acres
Volume 6.282 acre-ft
Maximum depth 11 ft
Mean depth 5 ft
Bottom Composition— muck 30%
Bottom Composition — sand 70%
Waterbody Type Flowage
Hydrologic Lake Type Drainage
Sub-basin Upper St. Croix River
Watershed Clam River
Sub-watershed Clam Lake
Shoreline Distance 12.5 miles
Boat Landings 2
Characteristic — Lower Clam Lake Data
Waterbody Identification Code 2655300
Surface area 366 acres
Volume 2.254.3 acre-ft
Maximum depth 14 ft
Mean depth 7Hf
Bottom Composition — muck 10%
Bottom Composition — sand 75%
Bottom Composition — gravel 10%
Bottom Composition— rock 5%
Waterbody Type Flowage
Hydrologic Lake Type Drainage
Sub-basin Upper St. Croix River
Watershed Clam River
Sub-watershed Clam Lake
Shoreline Distance 3.8 miles
Boat Landings 1




UPPERCLAM LAKE

Depth soundings atpperC | a 668ssirvey points revealed the deepest areas in the lakie doeuniddle

of the central basiThis 79ft groove follows the river channel to the lake outlet on the north side. The
southwest bay is a gently sloping flat that angles uniformly from 2 to 7ft towarakh thedsof the central
basinThe southeastays are also flats that slowly slope from 2 to 5ft before dropping off more rapidly into the
central basin west of the islands. TB# hain basin has steeper sidedlakeand is generally beshaped

with the exception of a sand bar on the eashemre just north of where the lake narrows. The many north
side bays are mostly in théfrange and tend to slope gradually into theneh@figuré).

Bottom sediments in the southwest, south and both southeast bays were dominated by thickckrganic mu
while the maindsin was primarily sandy mule f ound pure sugar sand al ong
the Clam River Inlet, on the midlake bar, anthemargins of the main bagint the | akeds 6638
(86.5%were categorizexs being nck or sandy muck and 90 (13.5%) as being pure sandgjFigure
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Figure 5: Lake depth and bottom substrat¢Berg, 2019)

LOWER CLAM LAKE

Depth soundings at Lower Clamb6s 350 survey points
side where the channel from Upper Clam cutd 3ft Jurrow along the shoreline before turning to the
northeast approximately 400 yards north ofting 70 bridge. The central basin is a generally unHitm 6

bowl that gets gradually shallower moving west to east. The far south end of the eastern bay i5fa shallow 2
flat that slopes towards the 6ft river channel that exits the lake in theshodireer (Figui®).
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Sand dominated the majority of the nearshore lake bottom on Lower Clam on the north, west and south sides.
This quickly transitioned to nutrient poor sandy muck at most depths beyond 4ft. Further to the east, this
muck gradually itkened and became more nutrient rich; especially in the south end of the east bay. Of the

| akeds 29B(85.24) werencategorized as being muck or sandy muck, and the ré&24idish) as

being pure sand (Figue
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Figure 6. Lake depth and bottom substrate (Berg, 2019)

WATER QUALIT Y

Waterquality data reviewed here was collected by SCTES between 2012 and 2019 on Upper Clam Lake and
between 2012014. Data of interest are Secchi disk readings ofclaaty (Secchi), total phosphorus (TP),
chlorophyHa (CHL), temperature (temp) and dissolved oxygen (DO). The two sites where the data was
collected include Site in Upper Clam Lake, and Site 31 in Lower Clam Lak#.(Figure

Sample Station 16
.45' 47:17.23" N -92°19'54.2"W.

Clam Lake




g
Sample Station 31 {3

45°49'36.45" N -92°19'18.

Lower Clam 7.ake

Figure 7: St. Croix Tribal water quality sampling sites on Upper (top) and Lower (bottom) Clam lakes
WATER CLARITY

Water clarity is a measurement of how deep sunlight can penetrate into the waters of a lake. It can be measuret
in a number of ways, thesn6 common being an 80 disk divided int

lowered into the lake water from the surface by a rope marked in measurable incremed)tsT{agueter

clarity reading is the point at which the Secchi disk when loweted water can no longer be seen from the

surface of the lake. Water color (like dark water stained by tannins from nearby bogs and wetlands), particles
suspended in the water column (like sediment or algae), and weather conditions (cloudyymligiaty,cans

impact how far a Secchi disk can be seen down in the water. Some lakes have Secchi disk readings of wate
clarity of just a few inches, while other lakes have conditions that allow the Secchi disk to be seen for dozens of
feet before it disapgrs from view.

Secchi depths vary throughout the year, generally with shallower readings in summer when algae become dens
and limit light penetration and deeper readings in spring and late fall when algae growth is limited.
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Figure 8: Black and white Secchi disk

Figure9 reflects the mean summer (July and August) Secchi disk reading of water clarity in Upper Clam Lake
from 2012 to 2019The trend in summer Secchi readings indicates an improvement sinEg@@l2

reflects the individual monthly averages for those swinée data was collected in everyfyaiar 2012 to

2019.The average of all the Secchi readings from 2012 to 2019 sftasith@GBminimum reading of 1:25

and a maximum reading oB-8. Water clarity in 201¥ased on all the readirigkenwas well abovaverage

for the lake at 4.58 At first glancethis seems like an anomalgwaver, both total phosphorus and
chlorophyHa concentrations were also down in 2017.

As is usually the case, water clarity declines as the summer season pograksetemperatures increase
more algae growso#& traffic typically increasé#i thesethingscan reduce water clarityie worst month for
water clarity on Upper Clamkieds typically August.
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ST-16 Summer Secchi (July-August) Averages
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Figure 9: Summer (July and August) Secchi disk readingsd trend line(red dash line)from Site 16 on
Upper Clam Lake (SCTES)
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Figure 1Q Monthly averages (blue dots) from Junéhtough Septembeifrom 2012 to 2019 with
minimum and maximum readings (SCTES)

There is less data available for the water quality monitoring (Site 31) in Lower Clam Lake. Data collected by the
SCTES only covers 2012, 2013, and @dfdres 1 & 12). In these three years, water clarity reflected a
decreasing trend line. Since Lower Clam Lake is downstream of Upper Clam Lake, it is reasonable to assume
that water clarity improved in Lower Clam like it did in Upper Clam after 2014.
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Figure 11 Summer (July and August) Secchi disk readings and trend line (red dash line) from Site
on Lower Clam Lake (SCTES)
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Figure 12 Monthly averages from June through September from 2012 to@ICTES)
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TOTAL PHOSPHORUSRND CHLOROPHYLL-A

Two other water chemistry varialdes frequently used to quantifgter quality in a lakBhosphorus is

generally the limiting nutrient that is available in a lake that directly impacts the amount of aquatic plant and
algae growth thaiists in a lake. Total Phosphorus (TP) is a measure of both the phosphorus dissolved in that
that is readily available to support algae growth, and the amount of particulate phosphorus found mostly in the
sediment or suspended in the water column dakieeChlorophyHa (CHL) is a measurement of the green

pigment in the algae suspended in the water, so indirectly it is a measurement of the amount of algae in the
water. The higher these two values are, the more eutrophic thétstkél'BandCHL areconsidered more
accurateepresentations of tiséate othe overall water qualityariakehen Secchi readings alone

Summer (July and August) TP and CHL averages on Upper Clam Lake from 2021 to 2019 reflect a positive
trend of declining concentratiohswer concentrations typically mean better water Giglitgs 13 & 14)
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Figure 13 Summer (JulyAugust) averages from 2012 to 2019 for TP (left) and CHL (right) for Upper
Turtle Lake (SCTES)
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Figure 14 Monthly TP (left) and CHL (right) averages with minimum and maximum values for Upper
Clam Lake (SCTES)

Secchi disk readings of water clarityam& CHL data for Lower Clam Lakelimited to only three years in
this documenBut from 2012 to 2014 the amount of phosphorus and chloraphythe lake was presenting
a decreasing tre(igigure 15)Lower concentrations are generally representative of improving water quality.
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Figure 15 TP and CHL data for Lower Clam Lake

TROPHIC STATE INDEX

One of the most commonly used metrics of water quality is the trophic state of a lake. The trophic state is
defined as the total load of biomass in a waterbody at any gi\@atlsma &Simpson, 1996J o determine
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the trophic state of any given lake, the Tropic State Index (TSI) is generally used. This index uses the three mair
variables of Secchi depth, total phosphorus, and chlorophyll concentration. TSI values are tetlesgally li

but when applied, they almost always fall between 0 and 100. To make sense of these values, they are broke
into different trophic states. The four main trophic states are oligotrophic (TSI<40), mesotroph@0{T S| 40
eutrophic (TSI 530), andypereutrophic (TSI>70) (Figur®. Oligotrophic lakes are usually very clear, clean

lakes with low nutrient levels. Mesotrophic lakes are moderately clear with some nutrients and more plants
present within the system. Eutrophic lakes have excessatigestipport a great deal of algae growth, and

may have a large aquatic plant community. Hypereutrophic lakes are typically very green with dense algae an
limited plant growth.

Water quality data on both Upper and Lower Clam lakes classify theoplais eutnutrientich lakes

Oligotrophic waterbodies have the lowest level of biological productivity

Critenia: total chlorophyll is less than 3 pg/L” =
total phosphorus is less than 15 pg/l e S
total nitrogen is less than 400 g/l b
ol wef
lanzs, few fisk, not moch

water clarity 1s greater than |3 feet

Mesotrophic waterhodies have a moderate level of biclogical productivity

Crtena:  total chlorophyll is between 3 and 7 ug/L
total phosphorus is between 15 wnd 25 ug/l
total nitrogen is between 400 and 600 ug/L
water clarity is between 8 and 13 feet

Eutrophic waterbodies have a high level of biological productivity

Crersa:  total chlorophyll is between 7 and 40 ug/L
total phosphorus s between 25 and 100 ug/l
total nitrogen s between 600 and 1500 ug/L
water clarity is between 3 and 8 feet

Hypereutrophic waterbodies have the highest level of biological productivity

Crteria:  total chlorophyll is greater than 40 ug/L 4 \
total phosphorus is greater than 100 ug/L
total nitrogen is greater than 1500 ug/L
water clarity is less than 3 feet
A typical kypeneutrophic waterbody will have very
* The unit of ement “mi a perliter” is

abhroviatod "uall "

Figure 16 Trophic status in lakes
TEMPERATURE AND DIS®LVED OXYGEN

Temperature and dissolved oxygen are important factors that influence aquatic organisms and nutrient
availability in lakes. As te@nature increases during the summer in deeper lakes, the colder water sinks to the
bottom and the lake develops three distinct Jagatied stratification. When measuring oxygen and
temperature at different depths in a stratified lake it becomesdemi/that the top and bottom layers of the

lake water are different. Shallow lakes like Upper and Lower Clam do not stratify during the summer months.
Instead they remain mixed and when oxygen and temperature is measured at different depths thhy pretty mu
remain constant top to bottom. Figuresthows how mixing and stratification are different in shallow and deep
lakes. Research conducte@@mngiang, et al., 20Z)ows that eutrophication (nutrient enrichmisrfgvored
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in shallow lakes, and while not the focus of this management document, if nutrient reduction were necessary to
improve water quality, both phosphorus and nitrogen would likely need to be addressed.

Figure 17 Shallow, summer, mixed lakes versedeep, summerthermally stratified lakes(Bogiang, et
al., 2020)

FISHERY

The Clam Lakearegenerally consideredvarm vaterfisheryand historically has and continues to support a
diverse fish communit?DNR and Tribal comprehensive fish surveys were completed in 1995, 2004, 2011,
and 2017. Other smaller, more targeted surveys have been completed during that time frame as well. The Clan
Lakes have not been stocketth &y fish species since 1989.

The Clan Lake fish community and ecosystem has shown that it can be very dynamic with drastic changes
happening in a relatively short timefrahtgs fact has been demonstrated by the large shifts in the fish,
wildlife, and aquatic vegetation from 2005 to pgreBea Clam Lakes are considered eutrophic or highly
productive lakes but can shift between two common @tatsid, algadominated water and clearer plant
dominated waterery quicklyThe most recerdurveyin 2017focused on assessing the gamefidipanfish
populationsgn the lakes. Aecondary goal was to assess the population of invasive comnfBokztp,

2017)

The following paragraphs are taken from the 2017 Comprehensive Fishery Survey Report written by the
WDNR (Roberts, 2017)

While the 2017 survey focused on the fisheries in the Clam Lakes, the implications of the daten collected car
changes that may occur in other parts of the system. The 26d4¢osdreeyvensitice the common carp populatior
increased dramatically in the Clam Lakes and drastically reduced the bluegill and wild rice dansiges. It was al
following the large carp removals.
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Walleyein the Clam Lakes have shotheytran survive/thrive in a shallow turbid system. The population has nat
improved since common carp abundance increased in 2005 and seems to benefit from the high levels of tur
makes sense since walleye are low lagid posgrtee| to lakes associated with a river (Bozek et al. 2011).

Northern pike densities have rebounded since the 2011 fish survey and they are now the most abundant pisciy
Their relative abundance increased by 64%. This srasugtiesticibat aquatic vegetation used by northern pike
habitat/spawning has improved. If the amount of aquatic vegetation in the lakeisaxpaesddhaipikee,
willincrease or remain stable into the future.

Largemouth bassremain at low densitieedlam LaleBass catch rates were low prior to carp establishment basec
the 2004 survey. However, the adult abundance appears to be at its lowest during 2017. Low niymbers of blue
and poorer reproductay explain the lower numbers of largetheGthrhdssdeBluegill are a very important prey

item for largemouth bass and bass/bluegill densities effect the abundance and size structuremdasad species. L
may be causiwgred bass abundanderdlisiity is another potential issue, bass are sight predators so higher turbid
limit their capability toGeatnon carp likely impact nest success by either predating on bass eggs, or reducing eg
bottordisturbance.

Smallmouth bassappear to be ademsities in Clam Lake based on the past three surveys. They are likely transie
lakes moving in/out of the Clam River.

Channel catfishabundansaifficult to estimatbe@lam LakeElectrafhing gave the best sample, even though it is
generally considered less effective for channel catfish sampling than tander2i®)Basetd (Rottieedata
collected, they appear to be at low densities W&ldal (2KEL) noterbeippately 1,000 catfish in a seine haul
during a spring carp removal in 2011. It is possible that the catfish densities have decreased since that time.

Bluegill relative abundance has impr@@dd Simisancrease in abundance is fragilelueifilihestdtwo years old.

The bluegill have likely benefitted from a recent increase in aquatic vegetatitowgwerblinegbl rediitattch is

still lower thangag densities, especially for bluegill 6 in or greaveth ddinigilegrto be very good in Clam Lake,
with fish growing to 6 in in three growing seasons. This excellent growth is tied to high pratbttiegi, but also sL
densities are still low in ClanBlagill are the most importahtipathie lake for potentigocarpBajer et al.

(2012) have documented the importance of bluegill for controlling common carp popul&bordamthekdépper Midwe
to reach a full recovery, it will require a healthy and ghoymaatiobluegill

Black crappieabundance decreased sinbei20hange indicates that conditions are becoming less favorable for
Rypel (et al. 2018) found that black crappie can do well in a dark/turbid system in Wisconsin. Recent ret
electrofishing and fyke net CPEs may support a recent shift toward clearegetatenimore aquatic

Yellow perchdensitiésve increased greatly since 2011. This response may be tied to more available vegetatio
habitat.

The currenttatslity of clear/turbid states in the Clam Lakes makes black crappie and yellow perch population tren
predict.

The adultommon carppopulation appears to be at low levels based on the 2017 fisheries survey of the Clam |
decline is a large shift from 2011, where carp were prevalent in netting and electrofishing saenpl€&s Based on a
year class continueghe most common in Clam Lake, suggestinglésis isnsilémving a strong impact 12 years
later (in 2017). It also appears that the remaining adults have produced a very large year clagén 2017. The
CPE of 33.2 carp/net ngtita highest that has been recorded since thefyikst md{IRumviey in 1995. In addition,
experimental fyke sets placed by SCE recorded CPEs as high as 400 fish/net night in 2017 (SCE unpublish
These findings suggest that qomithékedgicould become abundant again in Clam Lake.
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Despitethe presence @ommon carpthe Clam Lake continudo support a very diverse fish community.
Gamefish include: walleye, northern pike, largemouth bass, smallmouth bassatfishntedte sturgeon

and brown trout (present during winggason)Panfish include: bluegill, black crappie, yellow perch,
pumpkinseedand rock bas©ther common species include: bowfin, redhorse species, bullhead species, and
white sucker. Fishimggulations in the Clam Lakes have generally followed statewide regulation (Table 3).

Table 3: Generalfishing regulations for Upper and Lower Clam Lake in 20 &oberts, 2017)

Fish Species Daily Minimum Length
Limit (in)
Walleye 3 15, 20-24 protected,
1 fish > 24
Largemouth and 5 NONE

Smallmouth Bass

Northern Pike 5 NONE
Channel Catfish 10 NONE
Panfish 25 NONE

Based on the findings in the 2017 fisheries survey, the following fisheagene recommendations
were madé€Roberts, 2017The exact verbiage of these recommendations may have been modified by the
author of this plan, bthe intent of the original verbiage is still intact.

1 Work with St Croix Tribe, Resorts, Anglers, and other interested stakeholders to develop a Clam

Lakes Fisheries Management Plan.

Maintain he current Ceded temiy regulation for wallefiarvesin the Clam Lake

Promote the increased presencenghern pikeasa new hamst opportunity for anglers.

Make no regulation changes &mgémouth and smallmouth bass

Becauselbegill densities have improved,thetrrecovery istill in afragie statemanage the lakes

in a way that will protect and improve their recovery

No special recommendations need to be made as result of decreased black crappie densities,

increases in perch densities, or the population of channel catfish in the lakes.

1 Adult comnon carp appear to [z alow densitymanagement activities should strive to maintain
this low density

1 Habitat preservation/reestabhisent should be encouraged.

1 Preventing the establishment of new invasive species and monitoring of establishegeniesive
should continue.

= =4 =4 =4

=

BLUEGILLS AND CARP EECRUITEMENT

In the Clam Lakes it appears that the population of bluegills is directly related to the success of carp
recruitment in theprand is one key to maintaining a healthy lake system that is newepacfaich by carp

the way it was between 2005 and.2Dl PPrzemek Bajera carp researcher at the University of Minnesota

has played a major role in research that supports how bluegills can be used to control common carp. Bluegills
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are voracious feedens looth carp eggs and larvae and their abundance in a lake can be a significant factor is
keeping carp populations in check. Though Dr.,Bajdrothers like hirhave done extensive reseamh

the relationship between carp and bluegdise of his works referenced herBut it should be mentioned

that the Clam Lakes have been a part of his resea
documented.

DEVELOPMENT OF A FISHERIES MANAGEMENT PLAN FOR THE CLAM LAKES

The idea of developing a fisheries management plan for the Clam Lakes has been discussed several times
during this project. But when asked about it, the WDNR felthth@quatic Plant Management plan was
going to be more i nt e thanaHhe fishies Furthee thd \WDNR sagreednthah a g e me
common carp are a driving factor in the aquatic plants and their density, but some aspect of the fisheries
remains good in Bir the clear or turbid staBuring the clear state, thaké was excellenbrf
panfishMore recently, in the turbid state, the lake became good for walleye and chann&heatfish.
Fisheries Manager for the Clam Lakes realipbsrs and shore owners want a happy meualitiahid not

think thatthis was a realistic goal. S®td the complexities related to Clam Lidkeas the opinion of the

WDNR that they would not be draftiadisheries management plan for thes.lake
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COARSE WOODY HABITAT (WOLTER, 2012)

Coarse woody habitat (CWH) in lakes ssifiled as trees, limbs, branches, roots, and wood fragments at
least 4 inches in diameter that enter a lake by natural (beaver activity, toppling from ice, wind, or wave
scouring) or human means (logging, intentional habitat improvement, floodingyfodawoonstruction).

CWH in the littoral or neahore zone serves many functions within a lake ecosystem including erosion
control, as a carbon source, and as a surface for algal growth which is an important food base for aquatic
macro invertebrates. Rerse of CWH has also been shown to prevent suspension of sediments, thereby
improving water clarity. CWH serves as important refuge, foraging, and spawning habitat for fish, aquatic
invertebrates, turtles, birds, and other animals. The amount of liibtadcCurring naturally in lakes is

related to characteristics of riparian forests and likelihood of toppling. However, humans have also had a
|l arge i mpact on amounts of l'ittor al CWH present |
CWH in norhern lakes was increased beyond natural levels asod Iaggiltg practices. Behiangesver

timein the logging industry and forest composition along with increasing shoreline development have led to
reductions in CWH present in many northern Wisttalses.

CWH is often removed by shoreline residents to improve aesthetics or select reopgatitnities
(swimming and boating). Jennings €2@D3¥ound a negative relationship between lakeshore development

and the amount of CWH in northern Wisconsin lakes. Similarly, Christens@di®@®)fund a negative
correlation between density of cabins and CWH piedafigconsin and Michigan lakes. While it is difficult

to make precise determinations of natural densities of CWH in lakes it is believed that the value is likely on
the scale of hundreds of logs per mile. The positive impact of CWH on fish commuaeitieztavell
documented by researchers, making the lossefhtabitats a critical concern.

Fortunately, remediation of this habitat type is attainable on many waterbodies, particularly where private
landowners and lakeganizationare willing to partmevith county, state, and federal agencies.-dcalgpe

CWH projects are currently being conducted bygtakesand local governments with assistance from the
WDNR where hundreds of whole trees are added to thehoearareas of lakes. For more inftionan

this process visithttp://dnr.wi.gov/topic/fishing/outreach/fishsticks.htm(last accesd on 14-201§.

These types of projects arepmpulkarfloymat éycall ¢édo
18).

Figure 18 Coarse Woody habitaFishsticks projects

Since the decline of aquatic plants, correlating with a decline of panfish in the lakes, more attention is being
paid to CWS3n the Clam Lakes.n 201 3, t welve OFishsticksd structu
by SCTES, the WDNR, and the CLPRBese entities should continue focusing on protecting existing CWS

in the lakes and adding it through Fishsticks andrgingijacts.Individual property owners should be
encouraged to leave CWS in the lakes, unless it is causing hardship.
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SHORELANDS

How the shoreline of a lake is managed can have big impacts on the water quality and health of that lake.
Natural shorelines grent polluted runoff from entering lakes, help control flooding and erosion, provide

fish and wildlife habitat, may make it harder for aquatic invasive species to establish themselves, muffle noise
from watercraft, and preserve privacy and natural besnity. Many of the values lake front property

owners appreciate and enjoy about their propentdisral scenic beauty, tranquility, privacy, relaxatien

enhanced and preserved with good shoreland management. And healthy lakes with goodywater quali
translate into healthy lake front property values.

Shorelands may look peaceful, but they are actually the hotbed of activity on a lake. 90% of all living things
found in lakes from fish, to frogs, turtles, insects, birds, and other wil@iife found along the shallow

margins and shores. Many species rely on shorelands for all or part of their life cycles as a source for food, a
place to sleep, cover from predators, and to raise their young. Shorelands and shallows are the spawning
grounds for fishpesting sites for birds, and where turtles lay their eggs. There can be as much as 500% more
species diversity at the water's edggared to adjoining uplands.

Lakes are buffered by shorelands that extend into and away from the lake. These slierslamiutef

shallow waters with submerged plants (like coontail and pondweeds), the water's edge where fallen trees and
emergent plants like rushes might be found, and upward onto the land where different layers of plants (low
ground cover, shrubs, treag)y lead to the lake. A lake's littoral zone is a term used to describe the shallow
water area where aquatic plants can grow because sunlight can penetrate to the lake bottom. Shallow lakes
might be composed entirely of a littoral zone. In deeper lakes goe limited where they can grow by how
deephfight can penetrate the water.

Shorelands are critical to a | akeds health. Actiyv
and trees, importing sand to make artificial beachesstaiiihg structures such as piers, can cause water
guality decline and change what species can survive in the lake.

PROTECTING WATER QUAITY

Shoreland buffers slow down rain and snow melt (runoff). Runoff can add nutrients, sediments, and other
pollutarts into lakes, causing water quality declines. Slowing down runoff will help water soak (infiltrate) into
the ground. Water that soaks into the ground is less likely to damage lake quality and recharges groundwater
that supplies water to many of Wiscosidakes. Slowing down runoff water also reduces flooding, and
stabilizes stream flows and lake levels.

Shoreland wetlands act like natural sponges trapping nutrients whereichitviettand sediments and
soils support insects, frogs, and other smiatldgs eaten by fish and wildlife.

Shoreland forests act as filters, retainers, and suppliers of nutrients and organic material to lakes. The tree
canopy, young trees, shrubs, and forest understory all intercept precipitation, slowing runoff,uegimg contrib

to water infiltration by keeping the soil's organic surface layszrateltl and moist. Forests also slow down

water flowing overland, often capturing its sediment load before it can enter a lake or stream. In watersheds
with a significant propooth of forest cover, the erosive force of spring snow melts is reduced as snow in
forests melts later than snow on open land, and melt water flowing into streams is more evenly distributed.
Shoreland trees grow, mature, and eventually fall into lakethesheretect shorelines from erosion, and

are an important source of nutrients, minerals and wildlife habitat.
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NATURAL SHORELANDS B®LE IN PREVENTING AQUATIC INVASIVE SPECES

In addition to removing essential habitat for fish and wildlife, clearingptaitgefrom shorelines and

shallow waters can open up opportunities for invasive species to take over. Like tilling a home garden to
prepare it for seeding, clearing shoreland plants exposes bare earth and removes the existing competition (the
cleared sheland plants) from the area. Nature fills a vacuum. While the same native shoreland plants may
recover and reclaim their old space, many invasive species possess "weedy" traits that enable them to quickly
take advantage of new territory andcoutpete naves.

The act of weeding creates continual disturbance, which in turn benefits plants that behave like weeds. The
modern day practice of mowing lawns is an example of keeping an ecosystem in a constant state of
disturbance to the benefit of invasive sgelikke turfgrass, dandelions, and clover, all native to Europe.
Keeping shoreline intact is a good way to minimize disturbance and minimize opportunities for invasive
species to gain a foothold.

THREATS TO SHORELANLS

When a landowner develops a waterflontmany changes may take place including the addition of
driveways, houses, decks, garages, sheds, piers, rafts and other structures, wells, septic systems, lawns, sar
beaches and more. Many of these changes result in the compaction of soihaovhtlaf treees and native

plants, as well as the addition of impervious (hard) surfaces, all of which alter the path that precipitation takes
to the water.

Building too close to the water, removing shoreland plants, and covering too much of a lakeitihore lo
hard surfaces (such as roofs and driveways) can harm important habitat for fish and wildlife, send more
nutrient and sediment runoff into the laked, @ause water quality decline.

Changing one waterfront lot in this fashion may not result irsarai#a change in the quality of the lake or

stream. But cumulative effects when several or many lots are developed in a similar way can be enormous. A
|l akeds response to stress depends on what condit
cumulative effects of tens of thousands of waterfront property owners "cleaning up" their shorelines, are
destroying the shorelands that protect their lakes. Increasing shoreline development and development
throughout the lake's watershed can have unbdesinglative effects.

SHORELAND PRESERVATDN AND RESTORATION

If a native buffer of shoreland plants exists on a given property, it can be preserved and care taken to
minimize impacts when future lake property projects are contemplated. If a shobeleredisesed, it can

be restored. Shoreline restoration involves recreating buffer zones of natural plants and trees. Not only do
quality wild shorelines create higher property values, but they bring many other values too. Some of these are
aesthetic in mare, while others are essential to a healthy ecosystem. Healthy shorelines mean healthy fish
populations, varied plant life, and the existence of the insects, invertebrates and amphibians which feed fish,
birds and other creatur€sgure 9 shows the difference between a natural and unnatural shoreline adjacent

to a lake home. More information about healthy shorelines can be found at the following website:
https://healthylakeswi.conflast accesseell3-2019.

42| Page



Buffer Zone

Figure 19 Healthy, AIS Resistant Shoreland (left) vs. Shoreland in Poor Condition

SHORELINE INVENTORY

In the summer of 2010, a shoreline inventory survey was completed on the Clam Lakes. During the survey
the entire shoreline was patrolled with a smé|l glecing GPS points at the beginning and end oBkeve
designated shoreline udgisturbed shoreline was divided into lawn and impervious surface sub categories;
natural shoreline was divided into forest, prairie, shrub, wetland, and open watgorsesclt addition,

the existence of buffer strips and rip rap; the presence of emergent aquatic vegetation, and sites with
substantiaérosion were all document&S mapping was then used to place theisés on a map of the
lakesShoreline statusaw determined for Upper, Lower, and the two miles of river outlet.

Table4 shows the bredkwn of this shoreline survéore than 35% (7.25 miles out of nearly 21 miles) of
the shoreline of the entire system is mowed lawn or impervious surface right tavtht er d s ed
Approximately 6% (1.2 miles) of thergline has rip rap in platéore than 60% of the property around

Lower Clam is mowed to the waterds edgendinthech hi
river respectiveliEmergent vegdtan was identified as being present around 61% of the entire shoreline.

A little more than 71% of the shoreland on Upper Clam Lake is natural; 68% of the river outlet is natural;
and only 38% of the shoreland on LowarnClLake is in a natural stat&tlands make up the largest piece

of the natural shoreline on Upper Clam; shrubs are the largest part of the natural shoreline on Lower Clam,
and forests make up the largest piece of the natural river shoreline.
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Table 4: Shorelinestatus categories: % coverage and miles of shoreline on the Clam Lakes. Note:
The Other category overlaps with the Disturbed and Natural categories (e.g. a shoreline segment
may have Lawn and Riprap).

Land Use Upper (%) Miles Lower (%) Miles River (%) Miles
. Impervious 0.4% 0.05 0.7% 0.03 1.6% 0.06
Disturbed
Lawn 28.2% 3.68 60.3% 2.43 29.5% 1.10
Forest 12.1% 1.58 10.7% 0.43 45.6% 1.71
Prairie 0.1% 0.01 0.0% 0.00 0.0% 0.00
Natural Shrub 24.0% 3.13 14.3% 0.58 17.8% 0.67
Wetland 35.1% 4.59 13.0% 0.52 4.6% 0.17
Open Water 0.3% 0.03 1.1% 0.04 0.8% 0.03
Buffer 8.6% 1.13 10.7% 0.43 6.4% 0.24
Other EAV £9.1% 9.04 45.6% 1.84 50.7% 1.89
Erosion 1.3% 0.16 3.2% 0.13 13.9% 0.52
Rip rap 4.2% 0.55 15.1% 0.61 1.2% 0.05
EAV: Emergent Aquatic Vegetation
Source:2010 Shoreline Survev, SEH

NEARSHORE AREA LAND USE

In addition to the shorelieur vey, a band of the nearshtiwas ar ea
evaluated for land use. The land use was assessed using recent high résoh)tiorh@hotos and

GIS. Land use was classified as disturbed (lawn, impervious suntgaedldforest, wetland). More than

500 acres was evaluated around Upper and Lawet&kes and the river outlet.

Wetlands make up the largest piece of the nearshore area at 38%, most of which is located on the southern
third of Upper Clam Lake. Mea lawn makes up the second largest piece at 31%. When combined with
impervious surfaces including roads, rooftops and driveways 37% of the nearshore area is in a disturbed state.
Natural forest cover and open water make up the remaining 25% of taadaiaé in the nearshore area.
Figure20shows the distribution of land use in thef2@@arshore area. The majority of mowed lawn is on

the east and west shores of Upper Clam, and essentially all the way around Lower Clam.
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STUDY AREA
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Figure 20 Nearshore land use in a 20ft band around the Clam Lakes (SEH, 2010)

Property owners should be encouraged to participate in the Burnett County Shoreland Incentive Program
and/or a Lakeshore Education Specialistdcbe employed by the CLPRD to identify and work with
shoreline property owners interested in shoreland improvement planning and possible implementation of
restoration plans on their properties. Planning and implementation could be expedited if nmawky was
available to hire a shoreland consultant to complete planning for these landowners and if there were
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incentives to implement the projects once the planning was complete. This service should be made available
to any property included in the boundagiethe CLPRD.

BURNETT COUNTY SHOREINE INCENTIVES PROGRAM

The Burnett County Land and Water Conservation Department provides incentives to encourage restoring or
preserving warfront as natural shorelinr@ver 600 parcels have been enrolled in the B@oanty

Shoreline Incentivégogram since it began in 20D@ners of these parcels receive and annual property tax
credit in return for ensuring permanentgetbn for the shoreline zomecentives provided for each parcel
enrolled in the Shorelilecentives Program are as follows:

1 An annual property tax credit of $50

1 An enrollment payment of $250

1 A free visit with a natural landscape expert

1 Planting plans to restore a natural shoreline

1 Payments that cover 70% of the cost of plants and materials

1 An exclusive shirt or cap that identifies you as a Shoreline Incentives participant

T An optional sign to post at the waterds edg

There are currently 15 parcels on the Clam Lakes already enrolled in the Burnett County Program, and
another 14 parcels along t@am River (Burnett County, personal communication, B&h). Rew

property owners interested in being a part of this program can find more information at
https://www.burnettcounty.com/indeaspx?NID=1123last accessed Sugust 8, 2030
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AQUATIC PLANTS

Aquatic plants are an often misunderstood and-valdexd part of lakes and rivers. Though many people

would rather not have them in their favorite swimming spot or fishing holeagaétie plants provide

varied environmental benefits to many lakes. Aquatic plants are a food source for many animals. Aquatic
plants provide important habitat for small animals like aquatic insects, snails and freshwater shrimp, which in
turn supply foodor fish and waterfowl. Young fish and amphibians use aquatic plants for cover from
predatory fish and birds. Aquatic plants provide important nurseries for young fish, frogs and salamanders.
Sturdy emergent plants provide many birds and mammals witlal fatenests and dens. Humans
construct baskets, mats, boats and even dwellings from cattail, rush and bulrush stems. Submersed and
emergent plants protect shorelines from erosive wave action or currents. They also help keep sediment on the
lake bottom, hich increases water clarity. Aquatic plants are a vital part of the complex system of chemical
cycling in a lake, and can influence oxygen supply in the water. Aquatic plants can also soak up pollutants
from contaminat ed wa éneugh, adivergsk healthy natavd plant oommunity & bettava s n
able to repel invasion by opportunistic exotic weeds like Eurasian watermilfoil.

In a review of fish and aquatic plant literature completed by the Food and Agricultural Organization (FAO)

of the Urited Nations in 2000, entitlbdteractions between Fish and Aquatic Macrophytes in Inland Waters, A Rev
(Petr, 20003he following list of aquatic plant characteristics which make them important to fish was
referenced:

=

Wate purification,

Nutrient recycling,

Physical link between water and air for many invertebrates,
Refuge for zooplankton,

Cover for invertebrates,

Cover for fish,

Spawning areas and sites of oviposition (egg laying),
Direct food source,

Affect flow patterns favorable for fish, and

Create discrete habitat and physical structure.

=A =4 =4 -4 -8 -4 -4

=

Problems with Aquatic Plans

The native aquatic plant community in the Clakedhas staged a comeback after nearly complete
devastation by an ovalbundant carpopulation a few years batkis comebadienefits the Clam Lakes

for all the reasons almm but it is not all positive. Issues become appahemt plant density/growth

impedes recreational activities like general lake access, boating, and swimngrgvtWbecomes very

thick, the density can also harm some fish by contributing to low dissolved oxygen levels at night, or by
hampering the search for food or avoidance of predators.

Very dense native plant growth is usually caused by an overabundainigntsf from multiple sources.

Increased nutrient levels can accelerate the natural process of lake aging (eutrophication), increasing plant anc
algal growth. Once nutrients are in a lake, they can persist for decades before being flushedlaat, fueling p

and algae growth even after nutrient sources outside the lake have been addressed.

Additional problems arise when fmative, invasive plant species get introduced and established in a lake.
This often happens when recreational users unknowinglplaatsyfrom one waterbody to another, or
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when someone discards aquarium plants into a lake. Exotic species-léaf @arlglweed and Eurasian
watermilfoil are aggressive; creating large mats of vegetation that can crowd out more desirable native
vegetton and create greater nuisance conditions.
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AQUATIC PLANT SURVEY Sd UPPER CLAM LAKE

Using a standard formula that takes into account the shoreline shape and distance, water clarity, depth, and
total acreage, Jennifer Hauxwell (WDNR) generated thal@égipoint sampling grid used foipper

Clam Lakeaquatic plant surveys 2009, 2012,024, 2015, and 2016. This same grid was used by
Endangered Resource Services (ERS) in 2019 forveatarldCLP survey and a wamater summer Pl

survey of all aquatplants. During each surveysailvey poirgwere locatedsing a handheld mapping GPS

unit (Garmin 76CSx) aradrake was uséd sample an approximaté&.5ft section of the bottorhen

found, CLPand other aquatic plants wassigned a rake fullngafue of 13 as an estimation of abunda

(Figure 2). Visual sightings of Clahd aquatic plantgithin six feet of the sample poivdre also noted

Rating. Coverage Description

A few plants on rake head

\\\\\\\ \
F‘.“\w
* ) Rake head is about % full
Can easily see top of rake head
P
) 3 i

~

Overflowing
Cannot see top of rake head

Figure 21 Rake fullness rating (UWEX 2010)

CURLY-LEAF PONDWEED POINT-INTERCEPT SURVEY

During the 2019 eaidgason poirintercept survegll 668 points were raksampled wittCLP found a8
sites.This extrapolated tb.0% of the entire lake arid% of the 9.5ft spring littoral zone having at least
some CLP preser®df the 8 sites with CLPnonerated a rake fullness value df Wasa 2,6 were a Ignd1

was just a visudbr a combined mean rake fullness bt {Figur®2). Thesingle pointith a rake fullness

of a 2 or a 3 suggestdd% of the entire lake ar@l®6 of the spring littoral zone had a significant
infestation.

Curly-leaf pondweed

(Potamogeton crispus)
Exotic Species

CLP Point Intercept Survey
Upper Clam Lake

Burnett County, Wi

June 1, 3, 2019

[

Rake Fullness Rating
Visual
1
2
@3
None Found

N

W%E
S
0 025 05

1
Miles

Figure 22 2019 Earlyseason CLP density and distribution (Berg, 2019)
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Comparisons of CLP in 2009, 2014, and 2019

The 2009 spring Cuilgaf pondweed pokmtercept survey found CLP 38 sites which approximated to
4.9% of the entire lake aBd® of the estimated spring littoral zddéthese, a rake fullness value at3
points, a 2 at0points, and a valué d at D pointswere recordetbr a mean rake fullnesslofi8(Figure
23). The combined 3points with a rake fullness of 2 or 3 extrapolaté@oof the entire lake a2d®o of
the estimated littoral zone having a significant infestation.

In Juneof 2014, CLP was@tesent in the rake amy pointThe declines in total density and distribution;
rake fullness 3 and 2; and the increase in rake fullnessitheeraoderately tighly significanfFigure

23.

[Curly-leaf pondweed “iz17| [Curly-leaf pondweed el
|(Potamogeton crispus) S‘.&.ﬂ (Potamogeton crispus) !\ai
Exotic Species X : Exotic Species
|CLP Point Intercept Survey CLP Point Intercept Survey
|Upper Clam Lake Upper Clam Lake
|Burnett County, Wi d Burnett County, Wi
|May 19-20, 2009 °® June 13-14, 2014
L N J
Rake Fullness Rating Rake Fullness Rating
Visual i Visual
1 1
2 2
e L]
None Found . None Found
N N
“.er; “'Ji‘"
S S
0 025 05 1 0 025 05 1
— — Miles e— — Miles

Figure 23 2009 and 2014 eareason CLP density and distribution (Berg, 2019)

Compared to 2014he 2019 survey representelighly significant increasemean density; moderately
significant increase total distribution; ah a significant increase rake fullness 1 However, whn
compared to 2009, tl#19 results show total CLP sustainbajlaly significant declime distribution; a
moderately significant declingake fullness 4d 1; and a significant decline in mean de@sifgctively,

the 2013ata suggests CLP is still both less widely distributed and less abundant than it Wwagure2009
24).
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Curly-leaf Pondweed Rake Fullness Results
Upper Clam Lake, Burnett County
May 19-20, 2009, June 13-14,2014, and June 1, 3,2019

35 ]

@2009 E2014 2019

[
=
I

# of Sites

=
tn
I

ALCLP CLP Rake CLP Rake CLP Rake CLP Visual
Fullness 1 Fullness 2 Fullness 3

Significant differences =% p<l) 08, ** p<0.01, *+= p<0,001

Figure 24 2009, 2014, and 2019 changes in eadgison CLP rake fullness (Berg, 2019)

CURLY-LEAF PONDWEED BED MAPPING SWRVEY

CLP bed mapping was also completed in 2009, 2014, and 2019 dudiume midlen CLP is usually

canopied at the surface of the lake. During abed mapping sunvey, | akeds entiige vVvi si
searched for the target spediysdefinitiona 0 hsaleteymined to be any area whetd isvisudly
estimatedtomakep >50% of t iB geneaallyeatinsouspnithaciearls defined borders and
canopied, or close enough to being canopied that it woyléthlikdere with boat fiféc.

In 2009,two beds ofCLP were mapped the lk e 3 s n o r t h €%).Qlthouphahey cOVEredRi62 e
acres (0.2% of itwasotdd thk b & thel plaBt3ir8 thedsweredrsly) canopied, and
neither bed seemed likely toseasignificantly navigation impairment.

Following a dramatic redian in CLP levels, neither the 2014 piitdrcept or thehoreline bed mapping

surveys found any evidermfeCLP in the lake (Figuib). However, by 2015, scattered plants started
reappearing near the river inlet, and the 2019 bed mapping survey located ten beds totaling 5.19 acres (0.4%
of t he | ak ed®as98.1%dncrefisa over 200P.esapi t e t hi s, mo st of t he
described as patches because all butame®b0 acre, they had large numbers of pivie mixed in,

and they likely caused no or only minor impairment over the majortyaah

While no bed mapping was completed in 2020, CLP was present in similar levels of density and distribution
ba®d on observations by members of the Lake District and their consultant.
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Curly-leaf pondweed %iee17| [Curly-leaf pondweed ’?7 17| [Curly-leaf pondweed ;3— 1
(Potamogeton crispus) = (Potamogeton crispus) = (Potamogeton crispus) =
Exotic Species s‘m'i Exotic Species b Exotic Speces "mﬁ
CLP Bod Mapping Survey ] CLP Bed Mapping Survey CLP Bed Mapping Survey
Upper Clam Lake Upper Clam Lake Upper Clam Lake
Burmett County, W1 Bumett County, Wi Burmett County, W1
June 6, 2000 L June 18, 2014 Juoe 17, 2019
B CLP Bea 2009 CLP Bed 2009 CLP Bed
B 2014 CLP Bed W 2019 CLP Bed
™
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Figure 25 2009, 2014, and 2019 eassbason CLP Beds

WARMWATER FULL POINTINTERCEPT MACROPHYTESURVEY® UPFER CLAM

At the time of the 2019 survey, watarity readings were in thef2 range. This very poor water clarity
produced a littoral zone that extended to 8.5ft and in@dédedf t h 668duraely poihtsHigure B).

This was a highly significant increasapared tohte 523littoral pointsi n 2 N54 6ttdral zoneand
20090s 8. 0ft l'ittoral ,hadmhe mostiittoialpdintspr i or t o the 20

In the 2019 surveplantswere foundat 605points 00.846 of the bottom an®0.P6 of the littoral zone).

This was &ighly signiiant increaseverany of the previous survey results including 2009 2di8paints

had aquatic plants on the raReowth in 2019 was slightly skewed to shallow water as the mean plant depth
of 5.4t was less than the median depth &ft.8Both of these values were higher thaaminother survey

dating back to 2008ggesting that vegetatiomi®ading back into deeper water, a trend that would be nice
to continue, but is at risk with the increase in CLP.

Plant survey statistics from #8849 and all previous surveys are shown inTable
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Figure 26 Predicted littoral zone inUpper Clam Lake in 2009, 2016, and 2019 (Berg, 2019)
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Table 5: Comparison ofaquatic plant survey satistics from 2009%to 2019 orJpper Clam Lake (Berg,

2019)

Summary Statistics: 2009 2012 : 2014 : 2015 | 2016 | 2019
Total# of points sangpled 668 668 668 668 668 668
Total £ of sites with vegetation 218 197 133 187 213 603
Total# of sites shallowerthanthe max. depthofplants 661 630 303 439 523 667
Freq. of occur. at sites shallower thanmax. depth ofplants 3208 [ 3031 [ 3016 | 4260 | 40.73 | 90.70
Simpson Diversity Index 0.90 091 092 0.93 092 0.90
Maxirmamn depthof plants (ft) 9.00 2.00 500 6350 750 8350
Mean depthofplarnts (ft) 3.30 167 153 273 300 | 502
Median depthofplants (ft) 3.50 3.00 230 300 300 550
Ave # of all species per site (ghallower than max deptl) 028 093 128 1.49 133 336
Ave # of all species per site (veg. sitez only) 268 3.07 2.34 330 325 3.70
Ave # ofnative spedez per zite (shallower thanmax depth) 028 093 128 1.49 132 336
Ave # of native spedez per zsite (zites with native veg. only) 269 306 2.34 330 3.24 3.70
Speciesnchness 37 33 29 30 38 36
Species nchness (ncluding visuals) 39 34 32 33 39 i
Species nchness (ncluding visuals and boat survey) 43 38 38 40 44 45
Meantotal rake fullness (veg. sites only) 1.76 2.00 1.80 234 236 217

Plant diversity was high in 2019 with a Simpson Index val@@ éfdown slightly from 0.92 in 2. A

diversity index allows the entire plant community at one location to be compared to the entire plant
community at another location. It also allows the plant community at a single location to be compared over
time thus allowing a measure of communityded at i on or restoration at thatl
Index, the index value represents the probability that two individual plants (randomly selected) will be
different species. The index values range framnvBere 0 indicates that all thewslaampled are the same

species to 1 where none of the plants sampled are the same species. The greater the index value, the highe
the diversity in a given location. Although many natural variables like lake size, depth, dissolved minerals,
water clarit, mean temperature, etc. can affect diversity, in general, a more diverse lake indicates a healthier
ecosystem. Perhaps most importantly, plant communities with high diversity also tend to be more resistant to
invasion by exotic species.

Total richnessias moderate witt63pecies found in the rallelownfrom 38in 2016 This total increased

to 45 species when including visuals and plam&lsgag the boat survéyan increase froddin 2016 and

the highest total ever recorded on the Mlkan natie species richness at sites with native vegetation was
showed a moderately significant increase from 3.24 specie&Bitétan3.70 in2019 Thiswasalsothe
highest value for any of the six sur{Eigire 2).
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Figure 27. 2009 and 2®native speciesrichness

Total rake fullness experiencesh@erately significant declinem a moderatg high236 in 2016 to a
moderate 2.17 in 201¢isual analysis of the maps showed this average decline was due to low density
expansiolin deeper aredisroughout the lake rather than the obvious loss of density in aiy soethen

bays, vegetation density actually increased $heyyig28).

Total Rake Fullness "==17| |Total Rake Fullness b~ e
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Upper Clam Lake & Upper Clam Lake vl.‘.
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Figure 28 2009 and 2®itotal rake fullness
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Comparison of Naiyeatic Pla@pecies in 2016 and 2019

In 2016 common waterweed, coontaild celery and northern wild rierethe most commopecies
Present a46.0%0, 39.9%0, 38.506, and24.886 of survey points with vegetation, they accotionted.896

of the total relative frequendyarge duckweg®.B%), water stagrasg6.78%), slender naia(h03%), and

white waterlilyf491%) were the only other species that had relative frequencies over 20% bushy
pondweedgcoontail, muskgrass, aranall pondweed were the most common species in Upper Clam Lake
accounting fod8.86%, 44.29%, 42.01%, and 22.83% of survey pointsgetation respectivelypgether,

they combined for over 59% of the total relative frequ&easyeral othiespeciesn 2009were widely
distributed, but none had relative frequencies over 5%.

During the 2019 surveyoontail, small pondweahmmon waterweeand water stagrassvere the most
common specieThey were found af2.56%, 59.80, 44.966, and2264% of sites with vegetation
accounting fob3.956 of the total relative frequenblorthern wild ricg6.12%,)wild celery (4.73%arge
duckweed (4.69%), amarthern watemilfoil (4.11%) also had relative frequencies over 4.0%

Lakewide, 18 species wkd significant changes in distribufram 2016 to 2019 (Figug®). Common
waterweedgoontail,northern wild ricelarge duckweewhater stagrass, filamentous algaerthern water
milfoil, white watdily, small duckweedsmall pondweedsommon wataneal,sago pondweed|atstem
pondweedforked duckweed, armdaspingeaf pondweed a#lhowedhighly significant increases; and
whorled watemilfoil experienced significant increas€onversely, Water marigold suffered a significant
decrease.

Differences for All Species
Upper Clam Lake, Burnett County
September 10-11, 2016 and August 29-September 2, 2019
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Figure 29 Plant species showing significant changes from 202619
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Floristic Quality Index (FQI)

This index measures the impact of human devel opmi
index are assigned a Cogffit of Conservatism (C) which ranges freif). IThe higher the value assigned,

the more likely the plant is to be negatively impacted by human activities relating to water quality or habitat
modifications. Plants with low values are tolerant of humaat mbdifications, and they often exploit

these changes to the point where they may crowd out other species. The FQI is calculated by averaging the
conservatism value for each native index species found in the lake during-ititerpemtsurvey, and
multiplying it by the square root of the total number of plant species (N) in the lake. Statistically speaking, the
hi gher the index value, the healthier t {1899 akeds
identified four ecoegions in Wisconsin: Northern Lakes and Forests, North Central Hardwood Forests,
Driftless Area and Southeastern Wisconsin Till Plain. He recommended making comparisons of lakes within
ecoregions to det evediversity and healfPdskintaffecidin thedNbrihed@entral e | a t i
Hardwood Forests Region

In 2019,a total of 3tative index speciggere foundn the rake during the poimtercept surveyhey

produced a mean Coefficient of Conservatism of 5.8 anistidF@uality Index of 35.8Il of these values

were nearly identical to 2016 totals, but they continue to be sharply higher than during any of the previous
surveys (30speciegheanGs.6FQI -305 in  2015; 29speciesheanGh.5/FQI-29.5 in 2014; 3%
speciegheanG5.3/FQI- 29.5 in 2012; 3&pecieaheanEs.7/FQI-33.8 in 2009Nichols (1999) reported an

average mean C for the Northern Lakes and Forest Ecoregion of 6.7 meaning Upper Clam Lake continues to
be well below averagde FQI was, however, waliove the median FQI of 24.3 for this part of the state.

57| Page



AQUATIC PLANT SURVEY Sd LOWER CLAM LAKE

Using a standard formula that takes into account the shoreline shape and distance, water clarity, depth, and
total acreage, Jennifer Hauxwell (WDNR) generated the original 350 point sampling grid used for Lower
Clam Lakeaquatic plant surveys 2009, 20122014, 2015, and 2016. This same grid was bysed
Endangered Resource Services (ER3)19 for a colvater CLP survey and a wamater summer Pl

surveyof all aquatic plants. During each survesya#y poirgwerelocatedusing a handheld mappin§%

unit (Garmin 76CSx) aradrake was uséd sample an approximaté&.5ft section of the bottorhen

found, CLPand other aquatic plants wassigned a rake fullness value&4 an estimation of abunda

(Figure2l). Visual sightings of CLahd agatic plantsvithin six feet of the sample poivdre also noted

CURLY-LEAF PONDWEED POINT-INTERCEPT SURVEY

During the 2019 eardgason poirttercept survegll 350 points were rakampled witlCLP found at 132

sites.This extrapolated to 37.7%thé entire lake and 38.7% of the 9.5ft spring littoral zone having at least
some CLP preserDf the 132 sites with CLPL3 rated a rake fullness value of 3, 34 were a 2, and the
remaining 55 were a 1 for a combined mean rake fullness of 1.91 Qiglihe 37 points with a rake

fullness of a 2 or a 3 suggested 22.0% of the entire lake and 22.6% of the spring littoral zone had a significant
infestation.

Curly-leaf pondweed

AT
(Potamogeton crispus) &&‘ﬂ
Exotic Species © o0
CLP Point Intercept Survey
Lower Clam Lake ®ooco00 3 o
Burnett County, Wi (X X N N N N N J 0@ ¢
May 30, 2019 X ) @ o o0

( X J LN N J

e o

Rake Fullness Rating
Visual
1
2
@32
None Found

(=)
N L

\ ) o
\\Jrl-. Lt 0 0125 025
s 25

0. 0.5
S “— MViles

Figure 3G 2019 Earlyseason CLP density and distribution (Berg, 2019)

Corparisons of CLP in 2009, 2014, aéd 201

The 2009 spring Cuilgaf pondweed poiimtercept survey found CLP at 231 sites which approximated to
66.0% of the entire lake and 67.3% of the estimated 8.5ft spring littor@f zbese, a rake fullness value

of 3 at 163 points, a 2 at 44 points, and a value of 1 at 27Aqgoetecordetbr a mean rake fullness of
2.58(Figure 3)The combined 204 points with a rake fullness of 2 or 3 extrapolated to 58.3% of the entire
lake and 59.5% of the estimated &tteone having a significant infestation.

In June of 2014, CLP was present in the rake at 75 points which extrapolated to 21.4% of the entire lake and
22.2% of the 8.0ft spring littoral zod thesea rake fullness value of 3 at one point, a 2@tiis, and a

value of 1 at 59 points for a mean rake fullness oivd2@corded:his suggested 4.6% of the lake had a
significant infestation (rake fullness of 3) (Figure B. The declines in total density and distribution; rake
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fullness 3 and 2nd the increase in rake fullness 1 wehighly significanfFigure 4)Collectively, they
represented a greater than 67.5% reduction in total CLP coverage, also well as a 92.2% reduction in areas
where the infestation was significant enough to b&leogd a nuisance.
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Figure 31 2009 and 2014 eareason CLP density and distribution (Berg, 2019)

Compared to 2014, tR€19 survey represented a highly significaeagditr density, distribution and rake

fullness 3; and moderately significant increaseake fullness 2 (Figu3d. However, when compared to

2009,the 2019 results suggest total CLP distribution, rake fullness 3, and mean rake fullness have all
undergonehighly significant declinééhe only increassas ake fullness 1 which savhighly significant
increaseCollectively, the 2019 results suggest CLP is still both less widespread and less abundant than it was
in 2009 but based on an increase inlewel reestablishment, it could be back to 2009 I&viel aviyear or

two.

Curly-leaf Pondweed Rake Fullness Results
Lower Clam Lake, Burnett County
May 14, 2009, June 12, 2014, and May 30, 2019
250
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Figure 32 2009, 2014, and 2019 changes in eadgson CLP rake fullness (Berg, 2019)

CURLY¥-LEAF PONDWEED BED MAPPING SURVEY

CLP bed mapping was also completed in 2009, 2014, and 2019 dulinge midlen CLRs usually
canopied at the surface of the lake. During abed mapping sunvey, | akeds entiige vi si
searched for the target spediey. d e f i ni isdeterminedao bé ang dréa whetd isvisudly
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estimated to make >50% oft h e a r eia geseralyy Icaantintoss,with clearly defined borders and
canopied, or close enough to being canopied that it woyléhlidere with boat traffic.

In 2009a single canopied bed ®EPt hat domi nat ed t h eingnitiofabzonetay o f
mappedFigure5)l t covered 220.18 acres (60.2% of the |
on the numerous prop trails crisscrossing it, caused severe navigation impairment.

t |
ak e

Following a dramiatreduction in CLP leleethe2 0 14 sur vey di dndot Hereimthe any c:
system (Figure 5Df the few CLP plantshat were found by rakingjost showed evidence cdrp
herbivory.

The 2019 bed mapping survey located five beds totaling 57.73 &cre8 % o f surfdteeareh a k e 6 s
Although it was a large increase when compared to 2014, it still represented a 162.44 aéBe8derline (

from the original 2009 bed mapping surffagure33. While no bed mapping was completed in 2020, CLP

was presenin similar levels of density and distribution based on observations by members of the Lake
District and their consultant.

Curly-leaf pondweed “act’| Curlydeaf pondweed ~wt’| [Curlydeaf pondweed Sxtt
(Potamogeton crispus) LA (Potamogeton crispus) LAY (Potamogeton crispus) | #=T |
CLP Bed Mapgeng Sarvey CAP Bed Mugping Survey <l

F Be6 Magping Survey
Point wtercept Survey Point intercest Survey
Lowar Clam Lake Lowns Clam Lake
Bt Covnty, W Burrett Coveey. W
June 51,2014 Jure 17,2018

2000 CLP Bas 2000 CLP Bed
. 2004 CLP Bed 290 CLP Bes

N N
" "‘& . 0 o128 028 08 w '% ¥ 0 0125 o028 05 i "‘k . 0 o8 028 08
s | — — 5 s — — s — — 5

Figure 33 2009, 2014, and 2019 easbason CLP Beds

WARMWATER FULL POINTINTERCEPT MACROPHYTESURVEYS LOWER CLAM

At the time of the 2019 survey, water clarity readings were i8ftharije. This very poor water clarity
produced a I|ittoral zone that extendedFidgue34)8 . 5f t
This was dighly sigificant increaseompared toheel i t t or al points iamd2 ®R106038sd s5
8.0ft littoral zonewhich prior to the 2019 survey, had the most littoral poegpite thismost growthn

2019 stilended in &/ft.

a

In the 2019 surveplantswere foundat 141 points (40.3% of the bottom and 41.2% of the littoral zone).
This was &ighly significant increageerany of the previous survey results including 2009 6&peimts

had aquatic plants on the ra&eowth in 2019 was slightly skewedhallow water as the mean plant depth
of 4.4ft was less than the median depth &if B&th of these values were higher thaaminother survey
dating back to 2009uggesting that vegetatiorpigading back into deeper water, a trend that wonidebe

to continuebut is at risk with the increase in CLP

Plant survey statistics from the 2019 and all previous surveys are shown in Table 6.
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Table 6: Comparison ofaquatic plant survey satistics from 2009%to 2019 on Lower Clam Lake (Berg,

2019)

Summary Statistics: 2009 | 2012 : 2014 @ 2015 | 2016 | 2019
Total# of points sampled 350 330 330 330 330 350
Total# of sites with vegetation 6o 42 30 57 49 141
Total# of sites shallower thanthe max. depthofplants 338 122 71 142 109 342
Freq. of occur. at sites shallower thanmax. depth ofplants 2041 | 3443 4225 4014 | 4495 | 4123
Simpson Diversity Index 091 091 0.86 0.90 092 0.88
Mazximum depth o f plants (ft) 80 55 4.5 55 55 85
Mean depthofplarnts (ft) 39 29 2.6 3.1 32 44
Median depthofplants (ft) 35 30 3.0 35 35 50
Ave = of all species per site (shallower than max depth) 043 0.8% 0.80 0o 151 1.23
Ave # of all species per site (veg. sites only) 2322 233 210 233 204 207
Ave # ofnative spedes per site (shallower thanmax depth) 041 0.8% 0.87 092 129 122
Ave # ofnative spedes per site (sites withnative veg. only) 234 233 214 238 206 296
Speciesrichness 25 19 17 23 23 30
Species ichness (including visuals) 27 22 21 27 27 33
Species ichness (including visuals and boat survey) 20 33 28 32 32 40
Meantotalrake fullness (veg. sites only) 1.71 1.86 200 200[ 206 167

Plant diversity was moderately high in 2019 with a Simpson Index valué @éWr88lightly from 0.92 in

2016.A diversity index allows the entire plant community at one location to be compared to the entire plant
community at another location. It also allows the plant community at a single location to be compared over
time thus allowing a measure of communityded at i on or restoration at thatl
Index, the index value represents the probability that two individual plants (randomly selected) will be
different species. The index values range framnvBere 0 indicates that all thewtsdaampled are the same

species to 1 where none of the plants sampled are the same species. The greater the index value, the highe
the diversity in a given location. Although many natural variables like lake size, depth, dissolved minerals,
water clarit, mean temperature, etc. can affect diversity, in general, a more diverse lake indicates a healthier
ecosystem. Perhaps most importantly, plant communities with high diversity also tend to be more resistant to
invasion by exotic species.

Total richneswas moderate with 30 species found in thedrnakdrom 23 in 2016 and the highest total of

any of the six surveykhis total increased to 40 species when including visuals and plants seen during the
boat survey also an increase from 32 in 2016 anthititeest total ever recorded on the.Ilaan native

species richness at sites with native vegetation was unchanged at 2.96 species/site in both 2016 and 2019
wasstillthe highest value for any of the six surffégsre 35)
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Figure 35 2009 and 2®lnative speciesrichness

Total rake fullness experiencednaderately significant declifrem a moderate 2.06 in 2016 to a
moderately/low 1.67 in 2019. Visual analysis of the maps showed this average decline was dsigy/to low den
expansion throughout the lake rather than the obvious loss of density in(&igussgg.
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Comparison of Native Macrophyte Species in 2016 and 2019

In 2016 common waterweeaxhontail, whitewater lily, angrgler naiadverethe most commospecies

Present at 51.02%, 36.73%, 32.65%, and 22.45% of survey points with vegetation, they accounted for 48.61%
of the total relative frequency. Wild celery (6.94%), Hieatingondwed (6.25%), Northern wild rice

(5.56%), and Water staass (4.86%) were the only other species that had relative frequencies bver 4.0%.
2009 coontail,bushy pondweednuskgrass andLP were the most comma@peciesThey were present at

34.29%, 31.48, 22.86%, and 21.43% of survey points with vegetation respaativedyetheraccounted

for 47.5% of the total relative frequency. White water lily (8.64) was the only other species we found with a
relative frequency over 85

During the 2019 surveycommon waterweedpontail, small pondweed, andild celery were the most
common speciesThey were found at 60.28%, 58.87%, 51.06%, and 16.31% of sites with vegetation
accounting fo162.77% of the total relative frequerielatstem pondweed (4.53%) dadge duckweed
(4.06%) also had relative frequencies over 4.0%.
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Lakewide, nine species showed significant changes in distribution from 2016 to 2019 with all of them being
increases (FiguB¥). Common waterweedoontail, andnsall pondweethad highly sigficant increases;

large duckweedatstem pondweed, filamentous algaecamanon bladderwort saw moderately significant
increases; amdld celery andorthern watemilfoil experienced significant increases.

Differences for All Species
Lower Clam Lake, Burnett County
September 8-9, 2016 and August 25, 2019
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Figure 37: Plant species showing significant changes from 202619
Floristic Quality Index (FQI)

This index measures the impact of human devel opm
index are assigned a Coefficient of Conservatism (C) whishframg&10. The higher the value assigned,

the more likely the plant is to be negatively impacted by human activities relating to water quality or habitat
modifications. Plants with low values are tolerant of human habitat modifications, and theyloitften ex

these changes to the point where they may crowd out other species. The FQI is calculated by averaging the
conservatism value for each native index species found in the lake during-ititerpepttsurvey, and
multiplying it by the square root béttotal number of plant species (N) in the lake. Statistically speaking, the
higher the index value, the healthier t 116899 akeds
identified four ecoegions in Wisewin: Northern Lakes and Forests, North Central Hardwood Forests,
Driftless Area and Southeastern Wisconsin Till Plain. He recommended making comparisons of lakes within
ecoregions to deter mi ne t he Pdskntafgesstn the BditleedCentrale | at i v
Hardwood Forests Region

In 2019,a total of 2dative index speciggere foundn the rake during the poimtercept surveyhey
produced a mean Coefficient of Conservatism of 5.8 and a Furaitig Index of 31.2ll of these values
represented a atp increase from 2016 totdleey were also the highest values found during any of the
previous survey24 species/man C 5.2/FQI24.5 in 2015; 16 species/mead &FQI 19.3 in 2014; 19
species/man C A/FQI 21.3 in 201224 species/man C 5.3/FQI 26.1 in 2009). Nichols (1999) reported
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an average mean C for the Northern Lakes and Forest Ecoregion of 6.7 meaning Lower Clam Lake continues
to be well below averadée FQI was, however, well above the median FQI of 24tl8idquart of the
state(Nichols, 1999)
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WILD RICE

Wild rice is an annual aquatic grass that produces seed that is a nutritious source of food for wildlife and
people (Figur&8. As a native food crop, it has a tremendouwsumof cultural significance to the
Wisconsin and Minnesota Native American Nations. Wild rice pulls large amounts of nutrients from the
sediment in a single year and the stalks provide a place for filamentous algae and other small macrophytes to
attach ad grow. These small macrophytes pull phosphorous in its dissolved state directly from the water.
Wild rice can benefit water quality, provide habitat for wildlife, and help minimize sulssisptnseon

and shoreland erosion.

In Wisconsin, wild rice &dnistorically ranged throughout the state. Declines in historic wild rice beds have
occurred statewide due to many factors, including dams, pollution, large boat wakes, and invasive plant
species. Renewed interest in the wild rice community has lgdgcalarrestoration efforts to reintroduce

wild rice in Wisconsinds | andscape. Extensive inf
WDNR.

In Wisconsin, wild rice is highly protected under DNR Rule NR 19.09 Wild Rice Conservation (Appendix G
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Figure 38 Wild rice

HISTORIC WILD RICE I N LOWER CLAM LAKE

Although Upper Clam Lake is well known for its expansive rice beds, the smaller beds on Lower Clam tend
to be overlooked. The rice on Lower Clam is largely limited to the bay east of the outlet which is visible at the
upper right in the photo in FiguB® There are anecdotal reports that these beds were seeded by local
residents fairly recently. They are located in an area with little lakeshore development. It remains to be seen if
these beds are facing the same decline that has been witnessed on @tentppds, whose most recent
appreciable crop was in 2006. The Tribal Watch Status for Lower Clam is high due to decline concerns.
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Figure 39 Wild rice in the bay east of theoutlet on Lower Clam Lake in 2008 (GLIFWC, 2010)

HISTORIC WILD RICE | N UPPER CLAM LAKE

Upper Clam Lake has been one of the most significant rice waters in Wisconsin, with expansive rice beds
occurring primarily on the large lobes on the southern half of the lake. Through the 20 years prior to 2008,
UpperClam Lake consistently supported large areas (250 to 300 acres) of northern wild rice. The photos in
Figure40 give a sense of the kind of beds Upper Clam Lake is capable of supporting. Unfortunately, in the
years since the photos in Figure 28 were thicerice beds on Upper Clam have experienced an unusually
sudden and drastic decline.

However, only very small beds have been observed {8 yf&a since these photos were taken. Wild rice
harvest records (Figut® show that Upper Clam Lake waserssistent higlguality source of wild rice from

1992 through 2006, with anecdotal accounts that this was also typical of most years prior to 1992. The lake
has experienced a dramatic decline in the extent and density of wild rice growth in subsediigat year
decline is also evident in the harvesting records, with no reported harvest of rice from the lake between 2007
and 2009 (Figurl).

Through 2010, after four years of documented decline, only a few sparse remnant stands of wild rice
remained in thisolated shallow bays of Upper Clam Lake, less than 80 acres of very sparse rice. Due to this
decline, very little new wild rice seed was produced in Upper Clam Lake from 2007 to 2010. Consequently,
the bank of seeds remaining from previous years gfaweth is likely severely reduced, possibly limiting a
natural recovery of rice b€@4)

Wild rice beds may experience periodic natural declines, and high variability in seed production. However,
even after substantialctiees, rice beds are typically able to reestablish from seeds remaining in lake
sediments. The decline of rice beds in Upper Clam Lake coincided with a documented increase in common
carp, suggesting that carp feeding and spawning activities reduceiyaharsligrowth of wild rice in the
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lake. Furthermore, carp may have reduced the abundance of wild rice seeds by directly consuming them or by
uprooting young rice plants before new seeds could be pr(il)ced

This lakenas tremendous significance to the St. Croix Tribe, lahdsecludes frontage on the lake. The

tribe harvests, monitors, and helps manage this water. It is critically important that the extensive rice beds on
this body of water be preserved. The T¥ltich Status for Upper Clam Lake is extremely high and much

has been done since 2010 to protect, preserve, and enhance the remaining wild rice beds.

Figure 40 Wild rice in the SWhay in 2006 and 2007 (top) and in the $fay in 2007 (bottom) on
Upper Clam Lake (GLIFWC, 2010)
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Figure 41 Wild rice harvest on Upper Clam, Long, and Briggsakes from 1992009 (GLIFWC, 2010)
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EFFORTS TO PROTECT, PRESERVE, AND ENHANC E REMAINING WILD RIC E
BEDS IN UPPER CLAM LAKE

The documented abundance and survival of large carp in Upper Clam Lake suggested that there was a high
potential for impacts on aquatic plants, particularly during spring spawning when the carp concentrated in
shallow areas. A 2 ye&dd gravid femalearp was captured during the 2009 survey, suggesting that the large
group of carp born in 2005 may have begun spawning in shallow areas as early as 2007, when they reached :
years of age. This timing coincides with the first year of major wild rieciné&otinake.

A meeting was held on January 19, 2010 at the Tribal Resources Office in Hertel, WI to discuss 2009 findings
on the Clam Lakes and what to do in 20h@ local WDNR Fish Manager, SCTES biologists, GLIFWC
Biologists, Clam CLPRD represengst\SEH, and othevgere in attendancadditional carp studies were
completed in 2010 by batie WDNR and Tribal Resourc8E£TES also completed a more comprehensive

wild ricesurvey of the system in 20kDanother study completed in 2@20) a system of carp exclusion

cages were set up by SCTES and WDNR resources in Upper Clam Lake in an attempt to determine what
impact the carp mde having in the syste®everal of the cages were seeded with rice (Bigfirds).

2010

Figure 43 Seeded andinfenced (left) andunseeded andunfenced (right) wild rice enclosures
installed in 2010

The study clearly showed that direct carp effects severely limited wild rice survival, growth, and reproduction
in Upper Clam Lake. The high survival and growth of rice inside the fenced plots with seeding, which were
subject to the sanveater conditions as the other plots that were not seeded, suggested that indirect carp
effects (increased turbidity and nutrients) did not substantially impact {&#) ieevious studies have

shown that abundant carp caverely reduce submersed aquatic vegetation in shallow areas through direct
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uprooting or herbivory. Findings in this study strongly suggest that these direct carp effects can also impact
wild rice, despite being an emergent plant.

Although wild rice suiwal and growth can also be reduced by high water levels in June and July, study results
clearly show that water level did not substantially affect wild rice survival or growth, as evidenced by the lush
rice growth in seeded plots. Water elevation in QpgoerLake fluctuated somewhat during the period from
April through July 2010, but(22) here was no evidenc

The study found that direct carp effects severely reduced wild rice during its early stagbs af gr

indicated by the near complete lack of young wild rice shoots in open plots during the May survey. However,
the study could not determine whether carp had eaten the seeds, eaten young shoots, or merely uprooted new
shoots before the end of MaygRmelless of whether carp eat wild rice seeds and shoots or merely uproot
young plants, carp damage to rice during itsseadgn growth period likely represents a bottleneck that

limits the amount of rice that reaches the emergent growt{2&jage

In addition to showing the strong impact of direct carp effects on wild rice, the study clearly showed that the
abundance of wild rice seeds remaining in sediments of Upper Clam Lake from past years was not sufficient
to produce dostantial rice growth in the absence of carp. The abundance of rice growtkerdadn

fenced plots was very low throughout the study, and was not significantly greater than what was observed in
any of the open plots. Based upon tgeat duration anldnger of the current rice decline in Upper Clam

Lake; the low number of seeds found during thed2009 seed enumeration study, and the lack of rice
growth in norseeded fenced plots during this study, the failure of rice in Upper Clam Lake doesrnot appe

to be a typical natural decline.

INSTALLATION AND EFF ECTIVENESS OF CARP BARRIERS

In an effort to protect and preserve the remaining wild rice beds in the southern most bay of Upper Clam
Lake, in April 2011 staff from SCTES installed carp barriers that consisted of two nets with surface floats and
bottom weights stretched across thertaroow channels that connect the southern bay of Upper Clam Lake

to the main basin of the Lake (Figdde These barriers were in place before carp moved into shallow areas

to spawn, but carp were not removed from behind the barrier.

S~ Carp
Barriers

Figure 44 Wild rice protection barriers on the SE Bay of Upper Clam Lake
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Despite the installation of the carp barrier, the density of wild rice in the southern bay did not increase in
2011. However, increased native aquatic plant growth ay thieglgested that the nets successfully reduced

carp activity in the bay in 2011. The abundance and diversity of aquatic plants generally appeared to be
greater than in previous years, and were dramatically greater in the enclosed bay than in #uiaaebas imm
outside of the carp barrier. In 2011, dense growth of native aquatic plants covered roughly 80% of the bay,
with many areas supporting a fairly diverse assemblage of plant species. These dramatic differences were ven
similar to what was obsengrding the carpnelosure plot experiment conducted in ZQ2)

WILD RICE MANAGEMENT IMPLICATIONS

The 2010 carpnelosure plot experiment clearly indicated that exclusion of carp alone did not result in rice
growth; seedingf oice was also necess@3) In that study, it appeared that the wild rice seed bank in lake
sediments had been severely depleted by carp. This suggests that similar seed depletion may have occurred i
the southern bay ovéne past 10 years, and likely explains why we did not see a recovery of dense rice
growth in the bay after only one season of carp exclusion.

The dramatic recovery of dense rice growth in the southern bay after 2 to 3 years of carp exclusion without
supplenental manual seeding strongly suggests that rice beds may naturally recover in the rest of the lake if
carp abundance can be reduced. In fact, a few areas in the open portion of the lake (particularly the shallow
southeastern portion of the lake) clearpported low to moderate density rice growth in 2013 after several
years of carp removal. This suggests that the carp population may have been suppressed sufficiently by recent
nettings to allow natural recovery of rice in the lake. However, the abohdeaseeds in most of the lake

is likely extremely lof23) Consequently, in the first few years of recovery, rice growth will likely be sparse
and very susceptible to grazing by the remaining carp. Accordingly, tie oécl®rese rice beds in the

open lake would almost certainly be enhanced by manual seeding with seed collected from the fully recovered
southern bay. Furthermore, the daarier nets should continue to be installed at the same locations each
springtomi nt ain the current oOnursery st oscakedGiceddd ri ce
recovery is achieved in the rest of the(BKe

POSITIVE IMPACTS OF THE CARP BARRIERS MAINTAINED THROUGH 201 3

The recommendatido keep the carp barrier across the southeast bay of Upper Clam Lake was heeded and

in each of the last two years they have been reinstalled in the spring of the year before carp have a chance to
move into the area. Survey work done in 2012 and aga08ishow that by keeping carp out of the SE

Bay, the wild rice has rebounded nicely (HigureFurther consideration should be given to fencing carp

out of other areas of both lakes to help restore wild rice and other native plants.
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Figure 45 Wild rice in the SE Bay of Upper Clam Lake in 2012 (left, ERS) and 2013 (right, GLIFWC)

COMPARISONS OF WILD RICE IN UPPER CLAM LAKE FROM 20092019

ERS first surveyed the wild rice in both lakes in ZB8%mount of wild rice the lakes had already been
documented as crashing over a period of a couple offykehtional survey work was done in 2012, 2014,
2015, 2016, and 2019 as a part of the carp removal and wild rice restoration project.

The 2009 survey foumdrthern wid rice in the rake at just five points all of whazhdnrake fullness value
of 1. Following the placement of tlarp eclosure nets, in 2012 a highly significant incrieasiee
distribution (34 sites) and density (mean rake fullness @fgs2igcmented (Figuré6).

In 2014, the number of points witherimcreased again to 46 sitdhough this was not significattte
decline in density toraean rake fullness of 1.80 wasst of the 2014 increases in distribution occurred
near the river infleon either side of the channkiterestingly, the rice inside the exclosures was much
reduced in density; especially on the west side where broad areas had opbraimatst no rice at all.

The 2015 survey found rice in the rake at 56 @bartsther nonsignificant increase in distribution. It was
also recorded as a visual at 15 pdda@ssity jumped to a mean rake fullness of@ebRighly significant
increase from 2014.

In 2016 ricewas foundat 53 points with fevadditional visual sigigs.Although this decline in distribution
wasndt significant, t he de c.l5iwasenodematelydsignifisaRiteywast o a m
again present throughout the entire southeast bay behimdrph@xclosureAlthough patchier and

somewhat less dense than in 2015 (Figuréhere was still so much rice that the onlyswarey points

could beaccessd was by canoe/push pdigen this was especially difficult near the southeast entrance to

the bay where the rice was denser thgwhame else and nearly as dense as the levels seen in 2015.
Elsewhere, the majority of the bay was moderately dense, butastbnal gaps of open water.

Outside the exclosure and extending back towards the Clam River inlet, rice was still presebbtibut
less commo and less dense than in 2018s was especially true along the shenetirth and east of the
inlet. The other southern bays again had just a scattering of plants in shallow water near the shoreline.
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Figure 46. 2009, 2012, 2014, 2015, 2016, andr@dtt@rn wild rice density anddistribution (Berg,
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In 2019, rice underweathighly significant expansion in distribuffeasent at 137 points with 24 additional

visual sighting#,was tied fowater stagrass as the fourth most widely distributed species (22.64% of points

with plants presei20.54% of the littoral zone). Of the§8were rate@ rake fullness of 3, 39 a 2, and the
remaining 30 a 1 for a mean rake fullnes2®f(Riguret§). Although this was also an increase in density

from 2016, it was not significahtost of the beds offered significant human harvest potentiahazyd

places founevere so dense that using a canoe and polmpassibleAlthough wonderfiufor wildlife and

those harvesting, these dense areas of rice clearly made things difficult for those accessing the lake from their
shorelines in these southern bays; especially if they were doing so infrequently.

Broken out by region, the southwest bay had more rice than at any pothe $irstesurvey in 2009.
Viewed from Lone Star Road on the bayds sé&/ut hwest
On the open water margin, the rice waerfragmented, but the majority of areas were still extremely dense
(Figure 20), and harvest trails crisscrossed the bed.

Figure 47 Panorama ofnorthern wild rice in the SW kay facing southwest 8/31/19(Berg, 2019)

The soutkcentral bay also had harvestable density. A nearly continuous wall of plants reached the landing on
the southwest side of the bay and stretched almost uninterrupted back up the creek id@t (Figure

Figure 48 Panolama ofnorthern wild rice in the south-central bay 8/30/19 (Berg, 2019)

In the southeast bay, much of the river inlet was impassable by canoe and nearly so by kayak as it took an
entire day tosurvey 50 points in this arddong the north shoreline, remits seemed to be having
significant difficulty keeping a path open as both the patchy rice and submergent vegetation made motor
travel difficult (Figurd9).
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Figure 49 Panorama ofnorth shoreline in the SE bayfacing easttowards theriverinlet 8/31/19
(Berg, 2019)

Wild ricecreated an almost impenetrable wall that was only accessibleibyth@gaitrance to the SE bay
south of the river inlet. This area is in the former carp exclosur@igtea50. Density was high
throughout rost of the bay, bt sizable area of open wates foundn the southwest corner of the bay
(Figurebl).
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Figure 50 Panorama ofnorthern wild rice from SEside of former exclosurefacing south 9/2/19
(Berg, 2019)

Figure 51 Panorama ofnorthern wild rice from the SWend of the exclosurefacing north 9/2/19
(Berg, 2019)

COMPARISONS OF WILD RICE IN LOWER CLAM L AKE FROM 20092019

The 2009 and 2012 surveys found a very limited number of wild rice plants growing along the margins of the
east bay (Figu?). By 2014, the number and density of plants appeared to be much increased albeit not
covering a wide enough area to be quahtify the survey as it was only found in the rake at two points
(mean rake fullness of 2.00) with two additional visuatgsghtn 2015jcewas foundn the rake at five

points (mean rake fullness of 2.00) with five additional visuals si@ttags52. The 2016 survey
documented a continued spread and thickening as rice was in the rake at eight points (mean rake fullness of
2.50) withan additional visual sighting.
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Figure 52 2009, 2012, 2014, 2015, 2016, andri@®ttErn wild rice density anddistribution (Berg,
2019)

In 2019, rice underwent ather nonsignificant expansida 15 points with five additional visual sightings.
Conversely, its densityvsa nearly significant declioea mean rake fullness of 2.0Qfe52). The west

side of the bay (Figus@ continued to be somewhat patchy, but the eastern side was so dense that the beds
offered significant human harvest potential, albeit over a relatively small ar&4)(Figure
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Figure 54 Panorama ofnorthern wild rice from SE wrner of eastbayfacing NW - 8/25/19 (Berg,
2019)
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AQUATIC INVASIVE SPE CIES

At least four different aquatic invasive species (AlS) have been identified in the Clam Lakes: common carp,
curlyleaf pondweed, Chinese mystery snails, and purple loosestrife. Two of these species, carp and CLP, have
caused tremendous changes to the lalkegime. Other AIS that have the potential to cause significant
changes including Eurasian watermilfoil (EWM) and zebra mussels (ZM) have not been identified in the lakes
at this time, but do threaten them.

NON -NATIVE, AQUATIC INVA SIVE PLANT SPECIES

Curlyleaf pondweed (CLRNd purple loosestrife gtee only knowraquatic invasivglantspecies in the

lakes. CLPis asubmerged vegetation species (rooted to the bottom of the lake and growing sunfiecehe

of the water) thatasalready had sigiti&nt impacts on the lakes. Purple loosestrife is less prevalent, but does
exist on the shores and in adjaeegiiands to the lakelglore information is given for each nuative

species in the following sections.

CURLY¥LEAF PONDWEED

Curlyleaf pondweedCLP) is an invasive aquatic perennial that is native to Eurasia, Africa, and Australia
(FiguresH. It was accidentally introduced to United States waters in-t@808dy hobbyists who used it

as an aquarium plant. The leaves are ragtdish, oblongnd about 3 inches long, with distinct wavy edges

that are finely toothed. The stem of the plant is flat, rdafdiaim and grows from 1 to 3 feet long. The

plant usually drops the lake bottom by early Aug@tP is commonly found in alkaline and Inigtnient

waters, preferring soft substrate and shallow water depths. It tolerates low light and low water temperatures.
It has been reported in all states but Maine.

CLP spreads through bdilke winter buds (turions), which are moved among waterwages.pldrés 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, makingleaflpondweed one of the first nuisance

aguatic plants to emergetia spring. It 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 springln early summer beds of CLP can form dense surfats of vegetation that interfere with lake

use and recreation (Figure 56) sSBE€CLP typically senesce by midsumdegositing any newly produced

turions to the sediment. In addition to depositing new turions, this rapid senescence and subgegfuent deca
CLPmay contribute to nutrient recycling in infested &kasnay result in a critical loss of dissolved oxygen
(Johnson, Jones, & and Newman, 2012)

Figure 55 CLP plants andturions
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Figure 56. A continuous surface mat of dnse growth CLPin Lower Clam Lakein 2021

EURASIAN WATERMILFOL

Eurasian water milfoil (M) (Figure57) is a submersed aquatic plant native to Europe, Asia, and northern
Africa. It is the nly nonnative milfoil in Wisconsin. Like the native milfoils, the Eurasian variety has slender
stems whorled by submersed feathery leaves and tiny flowers produced above the water surface. The flowers
are located in the axils of the floral bracts, andithex fouspetaled or without petals. The leaves are
threadlike, typically uniform in diameter, and aggregated into a submersed terminal spike. The stem thickens
below the inflorescence and doubles its width further down, often curving to lie prdhel water

surface. The fruits are fgointed nutlike bodes. Without flowers or fruitSWM is difficult to distinguish

from Northern water milfoil. EWM has29 pairs of leaflets per leaf, while Northern milfoil typically has 7

11 pairs of leaflet€oontail is often mistaken for the milfoils, but does not have individual leaflets.

EWM grows best in fertile, fibextured, inorganic sediments. In less productive lakes, it is restricted to areas
of nutrientrich sediments. It has a history of becomarginant in eutrophic, nutrierith lakes, although

this pattern is not universal. It is an opportunistic species that prefers highly disturbed lake beds, lakes
receiving nitrogen and phosphortadgen runoff, and heavily used lakes. Optimal growtls dcalkaline

systems with a high concentration of dissolved inorganic carbon. High water temperatures promote multiple
periodsof flowering and fragmentation.

Unlike many other plants, EWM does not rely on seed for reproduction. Its seeds germinatelgroorly
natural conditions. It reproduces 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 inadvidytgricked up by boaters. EWM is readily dispersed by boats,
motors, trailers, bilges, live wells, and bait buckets; and edinestay weeks if kept moist.
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Once established in an aquatic community, milfoil reproduces from shoot fragments arfdistamns

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 column early in spriqpotosynthesize, 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. Monotypls sfaEWM provide only a single

habitat, and threaten the integrity of aquatic communities in a number of ways; for example, dense stands
disrupt predateprey relationships by fencing out larger fish, and reducing the number ofrioiitmetive
plantsavailable for waterfowl.

Dense stands of EWM also inhibit recreational uses like swimming, boating, and fishing. Some stands have
been dense enough to obstruct industrial and power generation water intakes. The visual impact that greets
the lake user onilivil-dominated lakes is the flat yelgneen 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 algaeshioinfested lakes.

Figure 57 EWM fragment with adventitious roots and EWM in a bed
EWM has not been found either lakebut should still be monitoréat regularly.

PURPLE LOOSESTRIFE

Purpleloosestrife (Figure8) is a perennial herb73feet tall with a dense bushy growth-80 Etems. The

stems, which range from green to purple, die back each year. Showy flowers that vary from purple to magenta
possess-6 petals aggregated into numerous long spikes, andftolooAugust to September. Leaves are
opposite, nearly linear, and attached todided stems without stalks. It has a large, woody taproot with
fibrous rhizomes that form a dense mat. By law, purple loosestrife is a nuisance species in Wisconsin. It is
illegal to sell, distribute, or cultivate the plants or seeds, including any of its cultivars.

Purple loosestrife is a wetland herb that was introduced as a garden perennial from Europe during the 1800's.
It is still promoted by some horticulturists ferbeauty as a landscape plant, and by beekeepers for its
nectasproducing capability. Currently, more than 20 states, including Wisconsin have laws prohibiting its
importation or distribution because of its aggressively invasive characteristicxdtendsrgled its range

to include most temperate parts of the United States and Canada. The plant's reproductive success across
North America can be attributed to its wide tolerance of physical and chemical conditions characteristic of
disturbed habitatsna its ability to reproduce prolifically by both seed dispersal and vegetative propagation.

80| Page



The absence of natural predators, like European species of herbivorous beetles that feed on the plant's roots
and leaves, also contributes to its proliferatiomiith Mmerica.

Purple loosestrife was first detected in Wisconsin in the early 1930's, but remained uncommon 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 & 8tate suggest that the plant is still in the pioneering stage of establishment. Areas
of heaviest infestation are sections of the Wisconsin River, the extreme southeastern part of the state, and the
Wolf and Fox River drainage systems.

This plant's optial 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. Purpkritmbsas also been planted in lawns and gardens,
which is often how it has been introduced to manyrefetlands, lakes, and rivers.

Purple loosestrife can germinate successfully on substrates with a wide range of pH. Optimum substrates for
growth aremoist soils of neutral to slightly acidic pH, but it can exist in a wide range of soil types. Most
seedling establishment occurs in late spring and early summer when temperatures are high.

Purple loosestrife spreads mainly by seed, but it can alsvepetatively from root or stem segments. A

single stalk can produce from 100,000 to 300,000 seeds per year. Seed survival084pdasubiing in an

extensive seed bank. Mature plants with up to 50 shoots grow over 2 meters high and producevmore tha
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. Most of the seeds fall neapdment plant, but water, animals, boats, and humans can transport the
seeds long distances. Vegetative spread through local perturbation is also characteristic of loosestrife; clipped,
trampled, or buried stems of established plants may produce shomttsafdants may be quite large and

several years old before they begin flowering. It is often very difficult to lodtdeveramy plants, so

monitoring for new invasions should be done at the beginninglofatbierfy period in midummer.

Any sunny or partly shaded wetland is susceptible to purple loosestrife invasion. Vegetative disturbances such
as water drawdown or exposed soil accelerate the process by providing ideal conditions for seed germination.
Invasion usually begins with a feanpering plants that build up a large seed bank in the soil for several
years. When the right disturbance occurs, loosestrife can spread rapidly, eventually taking over the entire
wetland. The plant can also make morphological adjustments to acconfmodate in the immediate
environment; for example, a decrease in light level will trigger a change in leaf morphology. The plant's ability
to adjust to a wide range of environmental conditions gives it a competitive advantage; coupled with its
reproductivestrategy, purple loosestrife tends to create monotypic stands that reduce biotic diversity.

Purple loosestrife displaces native wetland vegetation and degrades wildlife habitat. As native vegetation is
displaced, rare plants are often the first specidisagpear. Eventually, purple loosestrife can overrun
wetlands thousands of acres in size, and almost entirely eliminate the open water habitat. The plant can also
be detrimental teecreation by choking waterways.
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Purple loosestrife
(Lythrum salicaria)
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Figure 58 Purple loosestrife

REED CANARY GRASS

Reed canary grafsglres9) is a large, coarse grass that reaches 2 to 9 feet in height. It has an erect, hairless
stem with gradually tapering leaf blades 3 1/2 to 10 inches long and 1/4 to 3/4 inch in widdreBlatles

and have a rough texture on both surfaces. The lead ligule is membranous and long. The compact panicles are
erect or slightly spreading (depending on the plant's reproductive stage), and range from 3 to 16 inches long
with branches 2 to 12 inchadength. Single flowers occur in dense clusters in May-darmaidThey are

green to purple at first and change to beige over time. This grass is one of the first to sprout in spring, and
forms a thick rhizome system that dominates the subsurfggeestsilare shiny brown in color.

Both Eurasian and native ecotypes of reed canary grass are thought to exist in the U.S. The Eurasian variety is
considered more aggressive, but no reliable method exists to tell the ecotypes apart. It is believad that the va
majority of our reed canary grass is derived from the Eurasian ecotype. Agriculturaf théigaesoare

widely planted.

Reed canary grass is a-sealson, sefbrming, perennial wetland grass native to temperate regions of
Europe, Asia, and Nibr America. The Eurasian ecotype has been selected for its vigor and has been planted
throughout the U.S. since the 1800's for forage and erosion control. It has become naturalized in much of the
northern half of the U.S., and is still being planted em stgpes and banédsponds and created wetlands.

Reed canary grass can grow on dry soils in upland habitats and in the partial shade of oak woodlands, but
does best on fertile, moist organic soils in full sun. This species can invade most types of wetlands, including
marshes, wet prairies, sedge meadkes,stream banks, and seasonally wet areas; it also grows in disturbed
areasuch as bergs and spoll piles.

Reed canary grass reproduces by seed or creeping rhizomes. It spreads aggressively. The plant produce
leaves and flower stalks for 5 to 7 waélks germination in early spring and then spreads laterally. Growth
peaks in midune and declines in pdidgust. A second growth spurt occurs in the fall. The shoots collapse

in mid to late summer, forming a dense, impenetrable mat of stems anthieaeesis ripen in late June

and shatter when ripe. Seeds may be dispersed from one wetland to another by waterways, animals, humans
or machines.

This species prefers disturbed areas, but can easily move into native wetlands. Reed canary grass can invade
disturbed wetland in just a few years. Invasion is associated with disturbances including ditching of wetlands,
stream channelization, and deforestation of swamp forests, sedimentation, and intentional planting. The
difficulty of selective control makegd canary grass invasion of particular concern. Over time, it forms
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large, monotypic stands that harbor few other plant species and are subsequently of little use to wildlife. Once
established, reed canary grass dominates an area by building udausreessh bank that can eventually
erupt, germinate, and recolonize treated sites.
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Figure 59 Reedcanarygrass

NON -NATIVE AQUATIC INVAS IVE ANIMAL SPECIES

Currently, theraretwo non-native animal specigsthe Clam lakes: common carp @hihese mystery
snails.Severahdditionalnonvegetative, aquatic, invasive species are in nearby lakes, but have not been
identified inClam Lakeslt is important for lake property owners and users to be knowledgdahbke

species in order to identifeth if and when they show ughe Clam Lakes

COMMON CARP

The common carp (Figuéé) is a large omnivorous fish. It has large scales, a long dorsal fin base, and two
pairs of long barbels (whiskers) in its uper Native to Europe and Asia, it was intentionally introduced

into Midwest waters as a game fish in the 1880s. Common carp may cause many negative impacts in a lake
Common carp are one of the most damaging aquatic invasive species due to its wtide distribevere

impacts in shallow lakes and wetlands. Their feeding disrupts shallowly rooted plants muddying the water,
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which in turn releases phosphorus that may increase algae abundance, which can cause water quality to
deteriorate, and cause a ldsgjoatic plants needed by other fish and waterfowl.

A large expansion of carp after an extremely successful 2005 spawning and recruitment season has been
documented as the cause of the crash of wild rice in the Clam Lakes that was first identifidg 202007
there was almost no wild rice or other vegetation in the Clam Lakesséalargarp removal project began

in 2011 with multiple seasons of fish removal. In 2017 nearly 11,000 individual fish totaling more than
135,000bs were removed.

Figure 60 Common carp, carp removal from Upper Clam Lake in 2012, ah@yr old Logan Blumer
holding a large carp
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RUSTY CRAYFISH

Rusty crayfish (Figu6d) live in lakes, ponds and streams, preferring areas with rocks, |ogsratebis

in water bodies with clay, silt, sand or rocky bottoms. They typically inhabit permanent pools and fast moving
streams of fresh, nutriemth water. Adults reach a maximum length of 4 inches. Males are larger than
females upon maturity and bestre x es have | arger, heartier, cl aws
spots are usually apparent on either side of the carapace, but are not always present in all populations. Claws
are generally smooth, with gragsden to reddisbrown coloration Adults are opportunistic feeders,

feeding upon aquatic plants, benthic invertebrates, detritus, juvenile fish and fish eggs.

The native range of the rusty crayfish includes Ohio, Tennessee, Kentucky, Indiana, lllinois and the entire
Ohio River basin. Haver, this species may now be found in Michigan, Massachusetts, Missouri, lowa,
Minnesota, New York, New Jersey, Pennsylvania, Wisconsin, New Mexico and the entire New England state
area (except Rhoda Island). The Rusty crayfish has been a reported invadee a't |l east t he
further spread is of great concern since the prior areas of invasion have led to severe impacts on native flora
and fauna. It is thought to have spread by means of released game fish bait and/or from aquarium release.
Rustycrayfish are also raised for commercial and biological harvest.

Rusty crayfish reduce the amount and types of aquatic plants, invertebrate populations, and some fish
populationsespecially bluegill, smallmouth and largemouth bass, lake trout and nallelgarive native

fish of their prey and cover and -compete native crayfish. Rusty crayfish will also attack the feet of
swimmers. On the positive side, rusty crayfish can be a food source for larger game fish and are commercially
harvested for humamnsumption.

Rusty crayfish may be controlled by restoring predators like bass and sunfish populations. Preventing further
introduction is important and may be accomplished by educating anglers, trappers, bait dealers and science
teachers of their hazartise of chemical pesticides is an option, but does not target this species and will kill
other aquatic organisms.

It is illegal to possess both live crayfish and angling equipment simultaneously on any inland Wisconsin water
(except the Mississippi Rivéirjs also illegal to release crayfish into a water of the state without a permit.

Rusty Crayfistvere first documented in Lower Clam Lake in 2017.

Tips with Oval gap Carapace with pair of
black bands when closed dark, rust-colored spots

S-shaped,
movable
claw

Claws grayish-green
to reddish-brown

Figure 61 Rusty Crayfish and identifying characteristics
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MYSTERY SNAILS

The Qhinese mystery snails and the banded mysteryBgaie6) are nomative snails that have been

found in a number of Wisconsin lakes. There is not a lot yet known about these species, however, it appears
that they have a negative effect on native snpiopul ati ons. The mystery snail
(a trap door cover which protects the soft flesh inside), and their thick hard shell make them less edible by
predators such as rusty crayfish.

The female mystery snail gives birth to lasglierg young. This may be an important factor in their spread as

it only takes one impregnated snail to start a new population. Mystery snails thrive in silt and mud areas
although they can be found in lesser numbers in areas with sand or rock stitsyratesfound in lakes,

ponds, irrigation ditches, and slower portions of streams and rivers. They are tolerant of pollution and often
thrive in stagnant water areas. Mystery snails can be found in water depths of 0.5 to 5 meters (1.5 to 15 feet).
They ted to reach their maximum population densities areBmdeters (& feet) of water depth. Mystery

snails do not eat plants. Instead, they feed on detritus and in lesser amounts algae and phytoplankton. Thus
removal of plants in your shoreline area wotiteducelte abundance of mystery snails.

Lakes with high densities of mystery snails often see larfie dighe snails. These -giffs are related to

the | akebs warming coupled with | ow oxygdow (rel a
oxygen levels. High temperatures by themselves seem insufficient to kill the snailssasahiel snaile

into deeper water.

Many | ake residents are worried about mystery sna
they are pantial carriers, however, because they are an introduced species and did not evolve as part of the
|l ake ecosystem, they are less |likely to harbor th

Figure 62 Chinesemysterysnails

ZEBRA MUSSELS
Zebra mussels have not been identifilteiClam Lakes

Zebra musselg-igure63) are an invasive species that have inhabited Wisconsin waters and are displacing
native species, disrupting ecosystems, and affecting citizens' livelihoods and dglallityegf Hamper

boating, swimming, fishing, hunting, hiking, and other recreation, and take an economic toll on commercial,
agricultural, forestry, and aquacultural resources. The zebra mussel is animyt¢l&Bnch) bottorm

dwelling clam native touEbpe and Asia. Zebra mussels were introduced into the Great Lakes in 1985 or
1986, and have been spreading throughout them since that time. They were most likely brought to North
America as larvae in ballast water of ships that traveled fromdi@sEirasian ports to the Great Lakes.
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Zebra mussels look like small clams with a yellowish or browsistp&d shell, usually with alternating
dark and lighicolored stripes. They can be up to two inches long, but most are under an inch. Zebra mussels
usual grow in clusterontaining numerous individuals.

Zebra mussels feed by drawing water into their bodies and filtering out most of the suspended microscopic
plants, animals and debris for food. This process can lead to increased water clarity addf@odeplet
supply for other aquatic organisms, including fish. The higher light penetration fosters growth of rooted
aguatic plants which, although creating more habitat for small fish, may inhibit the larger, predatory fish from
finding their food. This thker plant growth can also interfere with boaters, anglers and swimmers. Zebra
mussel infestations may also promote the growth efrelele algae, since they avoid consumatypla of

algae but not others.

Zebra mussels attach to the shells of natigeatsuin great masses, effectively smothering them. A survey by
the Army Corps of Engineers in the East Channel of the Mississippi River at Prairie du Chien revealed a
substantial reduction in the diversity and density of native mussels due to Zelirdegtasiesis. The East

Channel provides habitat for one of the best mussel beds in the Upper Mississippi River. Future efforts are
being considered to relocate such native mussel beds to waters that are tebe likglpdted by zebra
mussels.

Once zbra mussels are established in a water body, very little can be done to control them. It is therefore
crucial to take all possible measures to prevent their introduction in the first place. Some of the preventative
and physical control measures includsigdlyemoval, industtivacuums, and back flushing.

Chemical applications include solutions of chlorine, bromine, potassium permanganate and even oxygen
deprivation. An ozonation process is under investigation (patented by Bollyky Associates imwjwehich

the pumping of high concentrations of dissolved ozone into the intake of raw water pipes. This method only
works in controlling veligers, and supposedly has little negative impacts on the ecosystem. Further research
on effective industrial contrmeasures that minimize negative impacts on ecosystem health is needed.

5 ’ 2l
m o .

Figure 63 Zebramusselsin Big McKenzie Lake, Burnett County July 4, 2019

While zebra mussels have not been identifittk i€lam Lakeghey werdound in western Washburn
County in 201®n Big McKenzie LakeThis was the first time that zebra mussels had been found in
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Northwestern Wisconsin. This discovegightens the importance of monitoring and prevention activities
for all northwestern Wiscandakes.

AIS PREVENTION STRAT EGY

The Clam Lakesurrentlyhave someestablished A, butthere are many more that could be introduced to

the lake. Th&€ LPRD needs tamplement a watercraft inspection and AIS Signage progainofahe

public accesgoints on the laks. AlS imformationneeds tde shared with lake residents and users in an
effort to expand thevatercraft inspection messdgeaddition to the watercraft inspection program,-an in

lake and shoreland AIS monitoring prognaeds to benplementedThere ardJW-Extension Lakes and

WDNR protocol through the Clean Boats, Clean Waters program and the Citizen Lake Monitoring Network
Aquatic Invasive Species Monitoring prograailable to support these programs

Additionally, having an educhtnd informed lake constituency is the best way to keeativenaquatic

invasive species at baythia Clam LakesTo foster this, th€ LPRD needs tchost and/or sponsor lake
community events including AIS identification and management workshadpsitedisttucation and
information materials to lake property owners and lake users through the newsletter, webpage, and general
mailings.
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INTEGRATED PEST MANA GEMENT

Integrated Pest Management (IPM) is an ecodyasam management strategy that focusksgterm
prevention and/or control of species of concern or their damage. IPM considers all the available control
practices such as: prevention, biological control, biomanipulation, nutrient management, habitat
manipulation, substantial modification dfucal practices, pesticide application, water level manipulation,
mechanical removal and population monitdfiigure 8). Integrated pest management projects should be
informed by current, comprehensive information on pest life cycles and the intenactiy pests and the
environment.

Groups should focus their efforts to keep the species of concern from becoming a problem by looking into
the environmental factors that affect the species and its ability to thrive. Once groups understand the species
of concern, they can create conditions that are either unfavorable or less beneficial for it.

Monitoring means checking the waterbody to identify what species are present, how many there are and what
their impacts are on each other and on water use. Cadetifying the species of concern as well as all

other species in the waterbody is key to knowing whether a species is likely to become a problem and
determining the best management strategy.

After monitoring and considering the information about tleetar s peci es® | i fe cycl e
factor s, groups can decide whether the speciesd i
control. If control is needed, the data collected on the species and the waterbody will also heizgroups sel

the most effective management methods and the best time to use them.

The most effective, loigrm way to manage species of concern is by using a combination of methods that
work better together than separately. Approaches for managing pests greupieenin the following
categories:

1 Assessmentdi s t he wuse of | earning tools and prot oc¢
chemical, physical and social properties and potential impacts. Examples inclindercppint
(PI) surveys, water chistry tests and boater usage surveys. This is the most important management
strategy on every single waterbody.

1 Biological Control d is the use of natural predators, parasites, pathogens and competitors to control
target species and their impacts. An eeanquld be beetles for purple loosestrife control.

9 Cultural controls § are practices that reduce target species establishment, reproduction, dispersal,
and survival. For example, a Clean Boats, Clean Waters program at boat launches can reduce the
likelihaod of the spread of species of concern.

1 Mechanical and physical controls can kill a target species directly, block them out, or make the
environment unsuitable for it. Mechanical harvesting, hand pulling, and diver assisted suction
harvesting are all exples.

1 Chemical controld is the use of pesticides. In IPM, pesticides are used only when needed and in
combination with other approaches for more effectivestdomgcontrol. Groups should use the
most selective pesticide that will do the job and bsatéest for other organisms and for air, soll,
and water quality.

I PM isndt a specieg dof eoncepoblents] bdsta process sdnset comb
methods and practices to provide {t@rgn, economic pest control. Over time, a gooddRigram should

adapt whenever new information is provided on the target species or monitoring shows changes in control
effectiveness, habitat composition and/or water quality.
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While each situation is different, eight major components should be estalblghred u p 6 s

1. ldentify and Understand the species of concern

Prevent the spread and introduction of the species of concern

Cont i

nual |l vy

Moni tor and Assess

Prevent species of concern impacts

he

Il PM proagr

speciesd in

Use a combination of biological, cultural, physical/mechanical and chemical management tools

Assess

2
3
4
5. Set Guidelineg®r when management action is needed
6
7
8

the effects of target
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manageme

Change the management strategy when the outcomes of a control stratEmgteeatémpacts
that outweigh the value of target species control.
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MANAGEMENT ALTERNATI VES

Nuisance aquatjdants can be managed a variety of ways in Wisconsin. The best management strategy will
be different for each lake and depends on which nuisance species needs to be controlled, how widespread the
problem is, and the other plants and wildlife in the lakeahy cases, an integrated approach to aquatic

plant management that utilizes a number of control methods is necessary. The eradicatiativef non

aquatic invasive plant species such as EWM or CLP is generally not feasible, but preventing them from
bemming a more significant problem is an attainable goal. It is important to remember however, that
regardless of the plant species targeted for control, sometimes no manipulation of the aquatic plant
community is the best management option. Plant managetngtits can be disruptive to a lake ecosystem

and should not be done unless it can be shown they will be beneficial and occur with minimal negative
ecological impacts.

Management alternatives for nuisance aquatic plants can be grouped into fateboo@s.cmanual and
mechanical removal, chemical application, biological control, and physical habitat alteration. Manual and
mechanical removal methods include pulling, cutting, raking, harvesting, suction harvesting, and other means
of removing the phejcal plant from the water. Chemical application is typified by the use of herbicides that

kill or impede the growth of the aquatic plant. Biological control methods include organisms that use the
plant for a food source or parasitic organisms that upkathes a host, killing or weakening it. Biological

control may also include the use of species that compete successfully with the nuisance species for resources
Physical habitat alteration includes dredging, installidgptiake covers, manipulatitight penetration,

flooding, and drawdown. It may also include making changes to or in the watershed of a body of water to
reduce nutrients going in.

Each of the above control categories are regulated by the WDNR and most activities require a permit from
the WDNR to implement. Mechanical harvesting of aquatic plants and under certain circumstances, physical
removal of aquatic plants, is regulated under Wisconsin Administrative Rule NR 109. The use of chemicals
and biological controls are regulated underimsinative Rule NR 107. Certain habitat altering techniques

like the installation of bottom covers and dredging require a Chapter 30/31 waterway protection permit. In
addition, anytime wild rice is involved one or more of these permits will be required.

Informed decisiomaking on aquatic plant management implementation requires an understanding of plant
management alternatives and how appropriate and acceptable each alternative is for a given lake. The
following sections list scientifically recognizédpproved alternatives for controlling aquatic vegetation.

NO MANAGEMENT

When evaluating the various management techniques, the assumption is erroneously made that doing nothing
is environmentally neutral. In dealinth wonnativeaquatic invasivepecie likeCLP, the environmental
consequences of doing nothing may be high, possibly even higher than any of the effects of management
techniques. Unmanaged, these species can have severe negative effects on water quality, native plant
distribution, abundan@nd diversity, and the abundance and diversity of aquatic insects(i&fati$ish,

1997) Nonindigenous aquatic plants are the problem, and the management techniques are the collective
solution. Nonnative plants are admidal pollutant that increases geometrically, a pollutant with a very long
residence time and the potential to "biomagnify" in lakes, rivers, and ({#dses, 2000)

Foregoing any managemenCaPin the Clam Lakds nota recommended optiofihe 2019 survey clearly

showed that CLP was once again expanding its distribution and density within both lakes, but more rapidly in
Lower Clam Lake. As it continues to do so native aquatic vegetation and water qualityegmildelhe n
impacted once again.
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HAND -PULLING/MANUAL REMOV AL

Manual or physical removal of aquatic plants by means of-laelthnake or cutting implement; or by
pulling the plants from the lake bottom by hand is allowed by the WDNR without a permittperO8R
Waivers under the following conditions:

1 Removal of native plants is limited to a single area with a maximum width of no more than 30 feet
measured along the shoreline provided that any piers, boatlifts, swimrafts and other recreational and
water usealevices are located within thatf@@t wide zone and may not be in a new area or
additional to an area where plants are controlled by another niégiuoebs)

1 Removal of nonnative or invasive aquatic plants as designated under s. NR 109.07dsmarforme
manner that does not harm the native aquatic plant community

1 Removal of dislodged aquatic plants that drithone and accumulate along the waterfront is
completed.

1 The area of removal is not located in a sensitive area as definedepartheent under s. NR
107.05 (3) (i) 1, or in an area known to contain threatened or endangered resources or floating bogs

1 Removal does not interfere with the rights of other riparian owners

9 If wild rice is involved, the procedures of s. NR 19.09 b)laveed(Appendix A)

Manual
removal
zZone

Figure 65 Aquatic vegetation manual removal zone

Although up to 30 feet of aquatic vegetation can be removed, removal should only be done to the extent
necessary. There is no limit as to how far outhattake the 3ft zone can extend, however clearing large
swaths of aquatic plants not only disrupts lake habits, it also creates open arenatifeg speacies to
establish. Physical removal of aquatic plants requires a permit if the removabateatsed i n a 0sen
critical habitat area previously designated by the WDNR. Manual or physical removal can be effective at
controlling individual plants or small areas of plant growth. It limits disturbance to the lake bottom, is
inexpensive, anthn be practiced by many lake residents. In shallow, hard bottom areas of a lake, or where
impacts to fish spawning habitat need to be minimized, this is the best form of control. If water clarity in a
body of water is such that aquatic plants can bénsdeeper water, pulling aquatic invasive species while
snorkeling or scuba diving is also allowable without a permit according to the conditions in NR 106.06(2) and
can be effective at slowing the spread of a new aquatic invasive species infestaditekevitthhen done

properly.

92| Page



Larger scale hand or diver removal projects have had positive impacts in temporarily reducing or controlling
aguatic invasive species. Typically hand or diver removal is used when AIS has been newly identified and still
existsas single plants or isolated small beds, but at least in one lake in New York State, it was used as a means
to control a largscale infestation of EWM. Kelting and Lax&iriO)eported that from 2004 to 2006 an
Oimsieve management effortdéd which involved oO0the se
hand harvesting of the entire |ittoral zone of th
three years of maintenance managemenssiudiyereduced the overall distribution of EWM in the lake.

The extent of CLP ithe Clam Lakds already at a level where physical removal would barely make a dent in
it. However, if property owners were to remove individual CLP plants and smalihadtistesw up in new
areadbefore they have an opportunity to create more titriosid help.

DIVER ASSISTED SUCTN HARVESTING

Diver assisted suction harvesting or DASH, as it is often called, is a fairly recent aquatic plant removal
technique. It isalled "harvesting" rather than "dredging" because, although a specialzemlesaraitige is

used, bottom sediment is not removed from the system. The operation involpedlihgraf weeds from

the lake bed and inserting them into an underwatamvaystem that sucks up plants and their root
systems taking them to the surface. It requires water pumps on the surface (generally on a pontoon system) to
move a large volume of water to maintain adequate suction of materials that the divers ay¢Mgocessin

66). Only clean water goes through the pump. The material placed by the divers into the suction hose along
with the water is deposited into mesh bags on the surface with the water leaving through the holes in the bag.
The bags have a large enough 'mesliscstbat silts, clay, leaves and other plant material being collected do

not immediately clog them and block water movement. If a fish or other living marine life is sucked into the
suction hose it comes out the discharge unharmed and is returned ty thiewader. It can have some

negative impacts to other nearby-tazget plants if not done carefully, particularly those plants that are
perennials and expand their populations bgeaiiment runner&ichler, Bombard, Sutherla& Boylen,

1993)

In Wisconsin and Michigan, suction harvesting of unwanted aquatic plants is gaining p@ptudsityers
method.There are several companies in thewast that are offering DASH services. Some of these
companies are also Winlg equipment that lake organizations and consultants can purdagsagdreeir

own DASH program. There is one local company out of the Chippewa Falls, WI area that offers contracted
DASH services.
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Figure 66. DASH - Diver Aided Suction Harvest(Chuck Druckery, 2016 Wisconsin Lakes
Convention Presentation)

Any form of CLP management has to be completed several years in a row in order to reduce the turion
supply within the treated areas. Because of this, the cmstratting DASH services or purchasing DASH
equipment would likely outweigh the level of CLP control it offers. As such, DASH is not a recommended
management optidor the Clam Lakes

MECHANICAL REMOVAL

Mechanical management involves the use of deweicsslely powered by human means to aid removal.
This includes gas and electric motors, ATVGds, boa
or rotaill aquatic plants is illegal Wisconsin without a perm@ASH is also consideredechanical

removal. To implement mechanical removal of aquatic plants a Mechanical/Manual Aquatic Plant Control
Application is required annually. The application is reviewed by the WDNR and other entities and a permit
awarded if required criteria are niging repeated mechanical disturbance such as bottom rollers or
sweepers can be effective at control in small areas, but in Wisconsin these devices are illegal and generally no
permitted.

Largescale Mechanical Harvesting

Aquatic plant harvesters are tftega machines that cut and remove vegetation from the(Rigtee67).

The size, and consequently the harvesting capabilities, of these machines vary greatly. As they move,
harvesters cut a swath of aquatic plants that is between 4 and 20 feetcaitéecamu to 10 feet deep. The

on-board storage capacity of a harvester ranges from 100 to 1,000 cubic feet (by volume) or 1 to 8 tons (by

weight). Most harvesters can cut between 2 and 8 acres of aquatic vegetatidingavatage lifetime of

a nmechaical harvester is 10 years, but this can be extended with proper operation, maintenance, and storage.
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Figure 67 Harvesting of aquatic plants(Engle, 1987)

Mechanical harvesting of aquatic plaresemts both positive and negative consequences to any lake. Its
results open water and accessible boat lamesimmediate, and can be enjoyed without the restrictions on

lake use which follow herbicide treatments. In addition to the human use, biemeafiearing of thick

aquatic plant beds may also increase the growth and survival of some fish. By eliminating the upper canopy,
harvesting reduces the shading caused by aquatic plants. The nutrients stored in the plants are also removec
from the lakeand thebuildup or organic materigthat would normally occur as a resultdyhg and
decayinglant matter iseducedAdditionally, repeatedtsmay result in thinner, more scattered growth.

Aside from the obvious effort and expense of harvesting aquatic plants, there are many environmentally
detrimental consequences to consider. The removal of aquatic species during harvestaigcts/aon

Native and invasive species alike are remaredife target area. This loss of plants results in a subsequent

loss of the functions they perform, including sediment stabilization and wave absorption. Shoreline erosion
may therefore increase. Other organisms such as fish, reptiles, and inseatsliapacftd or removed

from the Il ake in the harvesting process. This ma:
well aghe lake ecosystem as a whole.

While the results of harvesting aquatic plants may be short term, the negative aamaegjueh so short
lived.Harvesting aquatic plants is a little like mowiniguheSome plants may grow back quickly and have

to be harvested again in the same season. This is usually dependemamthef use a harvested area

gets once harveggimas been completed, particularly when harvesting access channels. If these channels are
used frequently by boaters, then they will likely be kept open. If they are not frequented by baattss, the pl

will likely grow baclAlthough the harvester cotleenost of the plants that it cuts, some plant fragments
inevitably persishithe water. This may allomvasive plant species to propagate and colonize in new,
previously unaffected areas of the lake. Harvesting may also resuispension of sedinte and the
pollutantsheymaycontain.

Disposal sites are a key component when considering the mechanical harvesting of aquatic plants. The sites
must be on shore and wupland to make sure the plan
back into the lake or to other lakesvaterwaysThe number of available disposal sites and their distance

from the targeted harvesting areas will determine the efficiency of the operatios,ahtime as well as

cost.

Timing is also importanpartcularly when harvesting invasive species likeTheRdeal time to harvest
CLP is just before the plant sets turjpeproductive structuress this will reduce the risk of spreading new
turions within the lake, remove the most biomass, and hassthgoteatial for removing excess nutrients
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added from decaying CLP. Harvesting can begin sooner, but may have to be repeated in thosk early areas.
the harvesting work is contracted, the equipment should be inspected before and after it entSisdée lake.
these machines travel from lake to lake, they may carry plant ffagetstsrionswith them, and

facilitate the spread of aquatigntspecies from one body of water to anoffleere is currently only one
harvesting contractor in Northwesteris&tinsin, so there is little flexibility in terms of scheduling.

The Clam Lake Protection and Rehabilitation District currently owns and operates two mechanical harvesters
with 10t wide cutting head§igure 8). These machines are capable of cleari&d @ft path in one pass.

Cutting heads can be lowered to as muckitdmittare sldom used to cut more that3-& down into the

water column. The Lake District also eg&veral elevators that help unload the harvested plant material.
Harvested plamhaterial is disposed of at two sites near the lake. The harvesters are used for the removal of
CLP in May and early June, and to open and maintain navigation channels along the shorelines of both lakes
for the remainder of the summer season.

The CLPRD habeen set up to harvest nuisance aquatic vegetation for several Basadesn fis,
mechanical harvesting of both CLP and nuisance native aquatic vegetation is main management
recommendation in this plan.

To improve the process of harvesting CLP antvenaiquatic vegetation on the Clam Lakes it is
recommended that the CLPRD Add portable GPS units on each of their harvesters. GPS tracking allows for
more efficient harvesting as it can help identify where a harvestehdslake.t With changes in the
havesting plan, knowing where the harvester is in relation to a set plan is important. The use of GPS units
may also allow the CLPRD to begin harvesting of CLP sooner, even before it becomes visible at the surface.

Furthermore, with an increase amount e¥dsting, the CLPRD should consider purchase of a third
harvester. Harvester operators have stated in the past, that it is difficult to get to all of the places that need
harvesting, simply because of the limitations of the machinery they own. Hadimguavéister would also

help make up for delays caused by mechanical issues which may take a harvester out of commission for
repairs.

Figure 68 Two harvesters owned and operated by the CLPRD

SmaliScale Mechanical Harvesting

There are a wide range of sieedlle mechanical harvesting techniques, most of which involve the use of
boat mounted rakes, scythes, and electric cutters. As with all mechanical harvesting, removing the cut plants is
required. Commercial rakes and cuftggaire69) range in prices from $200 for rakes to around $3000 for
electric cutters with a wide range of sizes and capacities. Using a weed rake or cutter that is run by human
power is allowed without a permit, but the use of any device that includes gas or electric, would

require a permit. Dragging a bed spring or bar behind a boat, tractor or any other motorized vehicle to
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remove vegetation is also illegal without a permit. Although not truly considered mechanical management,
incidental plantisruption by normal boat traffic is a legal method of management. Active use of an area is
often one of the best ways for riparian owners to gain navigation relief near their docks. Most aquatic plants
wonot grow well i n an ndaswinmingalt should be npted uhatepdrpodefully b o a
navigating a boat to clear large areas is not only potentially illegal it cansgsadesediments, encourage

aguatic invasive species growth, and cause ecological disruptions.

~

Figure 69 Aquatic Mower & Weedshear Weed Cutter (weedersdigest.com)

Given that the CLPRD currently owns its own harvesters, there is little need for one of these other cutters.
That said, a rake or cutter that is run by human power regplgroperty owners clear areas of dense
growth vegetation alongside docks and other structures that the harvester are not allowed to cut. They could
also be used in areas of shallow water lessfthdeed.

BOTTOM BARRIERS ANDSHADING

Physical barnig, fabric or other, placed on the bottom of the lake to redacegrowth may provide
temporary relief, but alsohibits fish spawning, affecbenthic invertebrates, and could cause anaerobic
conditions which may release excess nutrients from the sediment. Ggstanhth these barriers can

cause them to dislodge from the botftamd sediment can build up on them alloweggtatiorto re

establish. Bottom barriers are typically used for very small areas and provide only limited relief. Currently the
WDNR does not permit this type of control.

Creating conditions in a lake that may serve to shaatguatit plangrowth has also been trieithwnixed

success. The general intention is to reduce light penetration in the water which in turns limits the depth at
which plants can grow. Typically dyes have been added to a small water body to darken the water. Bottom
barriers and attempts to furthediwce light penetration the Clam Lakes mot recommended.

DREDGING

Dredging is the removal of bottom sedi ment from
environment. It is not usually performed solely for aquatic plant maridgemather to restore lakes that
have been filled in with sediment, have excess nutrients, inadequate pelagic and hypolimnetic zones, need
deepening, or require removal of toxic substéPetsson, 1982 shallow lakes Wiexcess plant growth,
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dredging can make areas of the lake too deep for plant growth. It can also remove significant plant root
structures, seeds turions, rhizomes, tubers, etc. In Collins Lake, New York the biobiassnadined
significantly lower thapre-dredging levels 30s after dredgin@lrobiessen, Swart, & Benjamin, 1992)
Dredging is very expensive, requires disposal of sediments, and has major environmental impacts. It is not a
selective pr oc edtotarget anyone garticalar sp@dies Witk graatssuccess except under
extenuating circumstanceésry limited dredging is allowed without a permit if ceggirirements are met

Normally, dedging should not be performed for aquatic plant manageorent lalis best used as a
multipurpose lake remediation technitfedsen, 2000)

Dredging is not a recommended management actibie flam Lakes

DRAWDOWN

Drawdown, like dredging, alters the plant environment by rema@rgn a water body to a certain depth,
exposing bottom sediments to seasonal changes including temperature and precipitation. A winter drawdown
is a low cost and effective management tool for thadongcontrol of certain susceptible species of
nuisance aquatic plangswinter drawdown controls susceptible aquatic plants by dewatering a portion of the
lake bottom over the winter, and subsequently exposing vascular plants to the combined effect of freezing
and desiccation (drying). The effectiverfedsawdown to control plants hindiest on being able to draw

the water down far enough to dewater the areas of most concern; amdtiieenombined effect of the

freezing and drying. If freezing and dry conditions are not sustainédweeks,he effectiveness of the
drawdown may be reduc&tlinter drawdowns are most effective for plants like EWM and lilypads that
reproduce from rhizomesnd vegetative runners under the sediment. They are much less effective for
controlling plants that grow annually from seeds or turions like CLP and other pomalwests cases,
pondweed specigsay actually benefit from a winter drawdown, as coopetith other plants species

may be reducdollowing a drawdowrThis can aideertain native species like wild rice, but it could also
result inCLP doing better in a lake.

Using a winter drawdown to control CLP in the Clam Lakes is not recommeneeelr ébresasond.may
not be effective against CLP, the depth of the Clam Lakes is already minimal and reducing it further in the
winter could cause greater harm.

BIOLOGICAL CONTROL

Biological control involves using one plant, animal, or pathogen as &oneeatrol a target species in the

same environment. The goal of biological control is to weaken, reduce the spread, or eliminate the unwanted
population so that native or more desirable populations can make a comeback. Care must be taken however,
to insure that the control species does not become as big a problem as the one that is being controlled. A
special permit is required in Wisconsin before any biological control measure can be introduced into a new
area.

Currently, there are no biological cdetavailable for CLP contrather than what was evidenced during

the crash of aquatic plants from 200%0. The havoc wreaked by an-pegulation of common carp in

the Clam Lakes is something that should be prevented from happeniSgegahpatiyens or fungi are

currently being researched that when introduced by themselves or in combination with herbicide application
can effectively contr@LP and lower the concentration of chemical used or the time of exposure necessary
to kill the plan{Sorsa, Nordheim, & Andrews, 1988)ne of these have currently been approved for use in
Wisconsirandare not recommended for usetiom Clam Lakes

Purple loosestrife is another invasive species that has been identified innadnther€lam Lakes.
Biological control in the form of a bedffegure70) that eats purple loosestrife and that can be raised and
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distributed locally is a recommended management action, particularly if the distribution and density of purple
loosestrife gpands in the lakes. Individual plants and small infestations of purple loosestrife can be
controlled manually by pulling and/or cutting. Selective application of herbicides by dabbing cut stems can
also be used.

Figure70Gal erucel |l a beetles that eat purple | oosestr

CHEMICAL CONTROL

Aquatic herbicides are granules or liquid chemicals specifically formulated for use in water to kill plants or
cease plant growth. Herbicides apprémedquatic use by the U.S. Environmental Protection Agency (EPA)

are considered compatible with the aquatic environment when used according to label directions. Some
individual states, including Wisconsin, also impose additional constraints onuserbicide

The WDNR evaluates the benefits of using a particular chemical at a specific site vs. the -tesigéd non
organisms, including threatened or endangered species, and may stop or limit treatments to protect them. The
WDNR frequently places conditioms a permit to require that a minimal amount of herbicide is needed and

to reduce potential ndarget effects, in accordance with best management practices for the species being
controlled. For example, certain herbicide treatments are required byqgretitidins to be in spring

because they are more effective, require less herbicide and reduce harm to native plant species. Spring
treatments also means that, in most cases, the herbicide will be degraded by thectineatpeakn the

water starts.

The WDNR encourages minimal herbicide use by requiring gicstateatic Plant Manageme@tdn for
management projects over 10 acres or 10% of the water body or any projects receiving st grants.
WDNR also requires consideration of alternative mraead strategies and integrated management
strategies on permit applications and in developing arfPlARMvhen funding invasive species prevention
efforts, and by encouraging the use of best management practices when issuing a P4DNiRR dise

supevises treatments, requires that adjacent landowners are notified of a treatment and are given an
opportunity to request a public meeting if they want, requires that the water body is posted to notify the
public of treatment and usage restrictions, anilaggeporting after treatmemwcars.

The advantages of using chemical herbicides for control of aquatic plant growth are the speed, ease and
convenience of application, the relatively low cost, and the ability to somewhat selectively control particular
plant types with certain herbicides. Disadvantages of using chemical herbicides include possible toxicity to
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aguatic animals or humans, oxygen depletion after plants die and decompose which can cause fishkills, a risk
of increased algal blooms as nutriarésreleased into the water by the decaying plants, adverse effects on
desirable aquatic plants, loss of fish habitat and food sources, water use restrictions, and a need to repeat
treatments due to existing seed/turion banks and plant fragments. Chenvicide use can also create
conditions favorable for nerative aquatic invasive species to outcompete native plants (for example, areas

of stressed nat plants or devoid of plants).

When properly applied, the possible negative impacts of chemicalehade can be minimized. Early

spring to early summer applications are preferred because exotic species are actively growing and many native
plants are dormant, thus limiting the loss of desirable plant species; plant biomass is relatively Igw minimizin
the impacts of dexygenation and contribution of organic matter to the sediments; fish spawning has ceased,;
and recreational use is generally low limiting human contact. The concentration and amount of herbicides can
be reduced because colder waterdemtyres enhance the herbicidal effects. Selectivity of herbicides can be
increased with careful selection of application rates and seasonal timing. Ldkeamyidomust also be
considered; steep droffs, inflowing waters, lake currents and windddate chemical herbicides or

increase herbicide drift and -t#fget injury. This is an especially important consideration when using
herbicides near environmentally sensitive areas or where there may be conflicts with various water uses in the
treatmenvicinity.

HERBICIDE USE IN THE CLAM LAKES

Certain aquatic herbicides are used or control of CLP in some lakes. However due to the high concentration
of wild rice in the Clam Lakes system, application of herbicides to conisoh@li@commended.

Herbicides may bmnsidered focontrolofpur pl e | oosestri fe provided it |
the plant (Figurél). This method is carried out by cutting stems of target species within two to four inches

of the ground follwed by applicativof herbicide, usually a Glyphosate based solatitire cut surface.

When treating larger stumps (>2 in.) herbicide should be applied to the outer edge of the stump, while
smaller stumps (<2 in.) should be treated across the entire top surfacentTsieatideoccur immediately

following cutting to ensure proper absorption of herbiidelored dye is usually added to the solution so

that it is clear where the herbicide has been applied.

Figure 71 Cut stem or herbicidedc dabbi ng6 t@© control AI S

Another method of herbicide use that could be considered is hand wicking. Hand wicking involves spraying
an herbicide solution on an absorbent glove and carefully wiping the herbicide onto the surface of a leaf
(Figure72).  Impadtant to wear an herbicide resistant glove beneath the absorbent glove, to protect your
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hand from the herbicide. This method is appropriate when controlling small populations of invasive species
that are growing in a higlality area, or when contirgl invasive species in close proximity of endmhger

or threatened native specigigps://muskegonlake.org/habitatanagemersglan/invasivespeciegontrol/,
lastaccessed on August 6, 2020)

e

o o)

e

Figure 72 Hand wicking invasive species with herbicide

Herbicides can be a useful tool, and in some cases the only effective control meghtachiforasive

species. Herbicides fall into two broatdgories; selective meaning they are only effective on certain types of
plants (ex. Triclopyr based solution), andsetective meaning they are effective on any plant they come in
contact with (ex. Glyphosate based solution). The choice of hegpeidésdon the target population, stage

of growth, presence of desirable species, and the proximity of water resources. Herbicide treatments should
be performed by certified pesticide applicators and applied in accordance with the emersictiren

labeé instructionsUse of herbicides near standing wagquires a chemical application permit from the
WDNR.
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MANAGEMENT DISCUSSIO N

The 2014 Interim Aquatic Plant Management Plan completed by SEH Inasedasrbdata collected,
conversations with the CRB, St. Croix Tribal Environmental Services, and the Wisconsin Department of
Natural Resourceduring a time frame when the lakes were severely impacted by common carp. In that plan,
the following eight general lake management and management relatedegetdblished. Each goatlha

an associated list of objectives, and the actions necessary to reach the objective, and ultimately the goals.

1) Protect, preserve, and enhance native aquatic plant communities in the Clam Lakes

2) Complete annual monitoringdamanagement of aquatic invasive species currently identified in the
Clam Lakes

3) Complete aquatic invasive species education, monitoring, and prevention

4) Improve inlake habitat for fish and wildlife and for reducing available nutrients

5) Reduce nutrient load) to the Clam Lakes

6) Provide property owner and lake user education and awareness of issues impacting the Clam Lakes

7) Collect lake related data to enhance and support current and future lake management planning and
implementation

These goals for the mostrpwere reached through the many projects, mostly associated with the removal of
carp that were completed by the WDNR, SCTES, and the CLPRD. The population of carp is down, CLP
density and distribution was down through 2017 but is again creeping bagkarp ft had been before

the crashed caused by carp, the distribution and density of wild rice is up, water clarity has improved, and the
native aquatic plant community has improved. Goals and objectives in the new APM Plan will focus on
maintaining thpositive changes that have occurred throughout the system.

To do this,aquatic planinanagemenwill be focused on reducimgcently expanding CLP density and
distribution protecting native aquatic plants and wild rice, ang roandful of how plant magament
affects the fishery.

AQUATIC PLANT MANAGE MENT IN THE CLAM LAK ES

The Clam Lakes are considered shallow water, eutrophic lakes currently in a plant dominated state. Between
roughly 2007 and 2015 they were in an algae dominated state with little aquatic vegetation (due to carp
disturbances) and very turbid water. Afteeraéyears of successful carp removal beginning in 2011, the
lakes are now showing positive trends toward improved water clarity and quality, but at the same time,
nuisance aquatic vegetatiorthe form of increased CLP distribution and density edHg mpen water

season (particularly in Lower Clam Lake) and increasing density of native aquatic vegetation in the mid to late
summer, has become more of a problem. The density of CLP in the spring of(guyea:&.74), and

the general summer aquatant densityFigure73&74) was documentdad both lakesn 2019 survey work

completed by ER3n the extreme northeast bay of Lower Clam, and the two soulthgasind the

southwest baip Upper Clam, plant density is the result of abundant wild rice.
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Figure 73 CLP and native aquatic plant density in Lower Clam Lake (Berg, 2019)
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Figure 74 CLP and native aquatic plant density in Upper Clam Lake (Berg, 2019)

CLPMANAGEMENT IN LOWER CLAM LAKE

Whileit is recognized that CLP provides an important early season nursery for fish species like bluegill and
bass that are vital to maintaining the overall health of the lalegdbecernthat CLPwill continue to

increase both its distribution and dgnisitthe lake. CLP oftegrows to full canopy and spresadapidly by

turions soit is likely that the springtime bedsumented in 201ill continue to expand to previous levels
documented in 2009 (Figutg. At that time, CLBominated the majoritybfh e | a k e 6, posdiblyt t or a |
shading out native aquatic plant growth, interfering with lake use, and perhaps even adding to the internal
nutrient load in the lakgSonsequently, harvesting in many areas of the lake is once again likegdtdbe

on an annuabasis. The goal is to harvest CLP in a way that reduces its negative impacts, but maintains the
benefits it provides to the bluegill nursery in the lake.

There is a fair amount of research that suggdsis spring, fish tend to assocwitd aquatic plants that
can overwinter in full form or that emerge early from the sul{Bteate2000)CLP is one of the species
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that does that. More research suggest dately lbave many
plants, the periphery of dense stands of plants, in holes formed in plant beds, or near the bottom directly
below the dense canopies. Creation of strips of intermediate vegetapeninglanes within dense

vegetation is thought to enhance the fishery by creating more of these spaces, and improves access to that
fishery by fishermen. A couple of studies even showed that bluegill and bass substantially increased growth
rates in some age skes as a result of this type of managdietrt 2000)

Conversely, there is research that shows when dense stands of aquatic plants occupy large areas of a wate
body, a reduction in fish condition can occur resulting tedtiish population@etr, 2000)

Over time, there has been some concern as toimyeattlargescale mechanical harvesting has on fish
directlyd not just by changing the makeup of the vegetation. Several studies havatshawesting does

have an incidental take of several fish sp@ciestudy showed an estimated 32% loss of fish numbers and

an 18% loss in fish biomass. Another study showed only a 3% estimated loss itbdishduento
harvestindPetr, 2000)In both of these referenced studies, bluegills were one of the species experiencing
loss. A study in MN concluded that selectively cutting deep channels throughout dense plant beds in lakes
was less impactful to the fishery thaarcutting large surface mats, and in fact, it might actually be more
beneficial for fish and those who fish for tt{Betr, 2000)

It should be noted that other studies have concluded that the impact of harvesting asvkkely t
tremendously between lakes due to the differences in aquatic plant species, their densities, and different fish
stockgpresentPetr, 2000)

Due to the large amount of CLP currently in Lower Clam Lake, and the gotesxsiah more, installing a

GPS system on the existing harvesters would benefit the harvesting program greatly. It would allow the
CLPRD to start their CLP harvesting program earlier in the season, even before CLP is visible at the surface.
In addition, ptchasing a third harvester would increase the amount of harvesting that could be done,
including getting it done before turions set in which is recommended in the APM Plan.
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Figure 75 CLP distribution in Lower Clam Lake 2019 & @09 (Berg, 2019)

NATIVE AQUATIC VEGETATION MANAGEMENT IN LOWER CLAM LAKE

In Lower Clam Lake, the most abundant native aquatic plant species in 2019 were common waterweed,
coontail, small pondweed, and water celery (Figwréd four of these species, while considered part of a
healthy nativeplant community, carause nuisance conditions and navigational impairments by entangling
around boat props, anchors, and fishing lures; and interfere with swimming and otledresest

Common waterweed was foundalmost all nearshore areas in 2Cb®ntail distribution nearly mirrored
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that of common waterwee8imall pondweasasalsopresent along the shoreline throughout the entire lake.
While not as widespread in 2019, lsecani it long stringy nature, wild celery creates similar nuisance
conditions.

Common waterweed
(Elodea canadensis)
Coefficient of Consenvatism=3 _g@-5 8 = &
Point Intercept Survey 7

Lower Clam Lake 99,

Burnett County,
August 25, 2019

Coontail sz
(Ceratophyllum demersum) | 2T ]
Coofficient of Conservatism = 3 e

Point Intercept Survey s

Lower Clam Lake

August 25, 2019 PN

o
“‘*‘%“ “ o o012 o028 05
. —— m— ilos

'Small pondweed
(Potamogeton pusillus)
Coefficient of Conservatism = 7

August 25, 2018

Rake Fullness Rating
Visual
1
°
°

2
3
None Found

w "“} E ® 0 0125 025 05
. P — m—iles

Wild celery ST
(Vallisneria americana) . - =T}
Coefficient of Conservatism = 6

August 25, 2019 o

R Rake Fullness Rating
Visual
1
* 2
L )
None Found

“‘? e & 0 0125 025 05
- — — S

Figure 76 Distribution and density of common waterweed, coontail, small pondweed, and water
celery (Berg, 2019)

Management of these species is needed only to open navigation lanes that will maintain access to open water
for the numerous property owners adjacent to large beds of these species. Cutting fairly wide navigation
channels parallel to the shore at a distitom shore that coincides with the ends of docks; and cutting
several access lapespendicular to shotierough dense beds of vegetation to open water is recommended.
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It may also be beneficial to the fishery and fishermen, to cut/harvest lanesstmmughthe more dense
beds throughout the lake.

Installing a GPS unit on each of the harvesters would also benefit the later season native aquatic plant
navigation and nuisance harvesting plan.

CLP MANAGEMENT IN UPPER CLAM LAKE

Similar concerns to thosisalssed for Lower Clam Lake are also in place in Upper Clam Lake. Fortunately,
the density and distribution of CLP in Upper Clam Lake has never reached the dominance it did in Lower
Clam (Figure7j. As such, in this management plan, it is only recomdnigradeéhe density and distribution

of CLP be monitored each year to document changes. No harvesting of CLP is recommended unless certain
criteria are met. Decriteriaarebased on the extent of distributimdacreage of the CLP within those

areas thtaare documented.
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Figure 77 CLP distribution in 2009 and 2019 (Berg, 2019)

NATIVE AQUATIC VEGETATION MANAGEMENT IN UPPERCLAM LAKE

In UpperClam Lake, the most abundant native aquatic plant species in 28b6ntatesmapondweed,

common waterweedater stagrass, andater celery (Figure®).7All five of these species, while considered

part of a healthy native plant community, can cause nuisance conditions and navigational impairments by
entangling around boat propsclzors, and fishing lures; and interfere with swimming and other recreational
usesAll of these speciese located throughout the lake taty are particularly dense along the southeast

shore, andh thetwo bays on the northwest side of the lake.lldkeer Clam Lake, amagement of these

species is needed only to open navigation lanes that will maintain access to open water for the numerous
property owners adjacent to large beds of these species. Cutting fairly wide navigation channels parallel to the
shore at a distance from shore that coincides with the ends of docks; and cutting several access lanes
perpendicular to shore through dense beds of vegetation to open water is recommended.
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It may also be beneficial to the fishery and fishermen, to cuttHanes through some of the more dense
beds throughout the lake.

The installation of GPS units on each of the harvesters would itlgrowplementation of the harvesting
plan. Suggested navigation lanes could be loaded onto the GPS units allowiegténeparators to more
precisely guide their harvesting efforts.
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