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1.0

Background
The Trade River system begins in Polk County near of the Villages of Luck and Frederic,
flows west into Long Trade Lake, then into Round Lake (Burnett County) and then Little
Trade and Big Trade Lakes, eventually returning to Polk County and emptying into the St.
Croix River. These lakes are considered drainage lakes because they are fed by the Trade
River and other streams, groundwater, precipitation and runoff and are drained by the Trade
River.
Long Trade Lake (WBIC 2640500), the first lake in the system, is a shallow, eutrophic 160
acre impoundment with a mean depth of 7.5 feet and a maximum depth of 14 feet. There is
an 11-ft dam at its outlet. During the spring growing season, approximately 56 of the 160
acres are considered to be in the littoral, or plant growing zone of the lake that extends to
about 7.0 ft in depth. The summer littoral zone extends to about 5.0 ft in depth covering
about 38 of the 160 acres.
Curly-leaf pondweed (CLP) is in Long Trade Lake. In the spring of 2012, 93 of 376 points
sampled had CLP present in varying densities. This equates to approximately 37 acres of the
lake or about two-thirds of the spring littoral zone (Appendix A, Map 1).
Eurasian water milfoil (EWM) was officially confirmed in Long Trade Lake in 2009,
although hybrid water milfoil, a cross between Eurasian water milfoil and the native northern
water milfoil, was identified in the lake in 1995. Hybrid water milfoil is considered a non
native, invasive plant species as well and generally managed the same as EWM. In 2010,
EWM beds in Long Trade Lake covered more than 25 acres of the lake or about two-thirds of
the summer littoral zone (Appendix A, Map 2). In the fall of 2011, EWM bed mapping
identified nearly 13 acres of EWM in the lake, most of which was moderate to dense in
nature (Appendix A, Map 3).
Long Trade Lake is the only lake in this system (Long Trade, Round, Little Trade, and Big
Trade Lakes) that has the ability to incorporate water level manipulation (drawdown) as a
tool to combat aquatic invasive species. Other tools include physical removal, use of
chemical herbicides, mechanical harvesting, bottom mats and shading, and biological control
or manipulation of trophic levels. Of these alternatives, water level manipulation is
considered to be one of the least expensive (dollar-wise) assuming the physical structures
(dams) are in place that make changing the water level possible.
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2.0

Purpose
The purpose of this report is to lay out a detailed plan for completing a winter drawdown for
aquatic invasive species control on Long Trade Lake.

3.0

Drawdown
Overwinter drawdown is a low cost and effective management tool for the long-term control
of certain susceptible species of nuisance aquatic plants. Overwinter 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 effectiveness of drawdown to control plants hinges on the combined effect of
the freezing and drying. If freezing and dry conditions are not sustained for 4-6 weeks, the
effectiveness of the drawdown may be reduced.
For a lake, water depth is critical to aspects of the fish, benthic invertebrate and macrophyte
communities and to water quality (Cooke et al, 2005). Water level is an important
determinant of recreation through maintenance of depth, limiting the activity or size of boats,
and affecting shoreline facilities. Water level in a lake is related to flood storage capacity and
regulation for downstream flow variation. Outside of the lake, changing lake level may affect
water levels in nearby shallow wells, and hydraulically connected wetlands.
Water level in a lake a may be kept relatively constant, fluctuate seasonally, or vary in a rapid
or seasonally unsynchronized fashion. As an impoundment, the water level in Long Trade
Lake is kept fairly constant by the dam. When discussing lake level changes, conflicts may
occur when manipulating the water level is done for principally one reason (like invasive
species control) without regard to competing uses like recreation and wetlands.

3.1

Desirable Effects of Drawdown
Aside from being a cost-effective means to control certain species of unwanted aquatic
vegetation, a drawdown may offer several other benefits including increasing shoreline
emergent vegetation, consolidation of some lake sediments, making shoreline improvements
easier (subject to WDNR permits), identifying possible septic system issues, and when used
as a part of an integrated management, may reduce the amount of herbicides needed to
control an unwanted species (Cooke et al, 2005). Another possible benefit would be the
concentration of forage fish and game fish in the same area. This could lead to reduced
forage fish through predation and larger game fish (Cooke et al. 2005)

3.2

Undesirable Effects of Drawdown
Possible undesirable side effects include negative impacts to benthic fauna, loss or reduction
of desirable plant species, invasion by drawdown resistant undesirable plants, reduced
attractiveness to waterfowl, possible fishkills if oxygen demand exceeds aeration efforts, loss
of aesthetic appeal during drawdown, possible algal blooms after refill, reduction in water
supply to wells, and impairment of recreational activities during the drawdown (Cooke et al,
2005). Amphibians and reptiles could also be impacted depending on their ability to move
around and how fast lake level changes are made. An inability to rapidly refill a drawn down
lake is a basic concern in evaluating the potential for a drawdown. By completing a winter
drawdown, many of these side effects can be avoided.

4.0

Target Species
The plant species to be targeted by winter drawdown in Long Trade Lake is Eurasian water
milfoil. Winter drawdown has consistently shown to be effective in reducing the amount of
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EWM in a body of water provided freezing and drying occurs for at least a 4-6 week time
period. Currently EWM has established itself as the dominant summer plant species in Long
Trade Lake. Earlier in the growing season, curly-leaf pondweed is the dominant species
covering at least 2/3 of the spring littoral zone (up to 7 ft of water), with Eurasian water
milfoil mixed in. When CLP completes it life cycle in early July and drops from the water
column to senesce, Eurasian water milfoil quickly takes over the area left vacant. At least 2/3
of the summer littoral zone (up to 5-ft of water) becomes dominated by EWM throughout the
rest of the open water season. Only 14 species of aquatic plants were identified in Long
Trade Lake during a 2006 mid-season point intercept plant survey of the entire lake. Two of
these species were EWM and CLP. These two invasive species account for an overwhelming
majority of the aquatic macrophyte biomass in the lake at any given time.
The susceptibility of the dominant nuisance plant species and the other species observed in
Long Trade Lake to winter drawdown is summarized in Table 1.
Table 1:
Aquatic plant species in Long Trade Lake and the impact of a winter drawdown on them
Plant Species

Common Name

Increase or Decrease

Potamogeton crispus

Curly-leaf pondweed

Increase

Myriophyllum spicatum

Eurasian water milfoil

Decrease

Ceratophyllum demersum

Coontail

Decrease

Elodea canadensis

Common waterweed

variable

Nymphaea odorata

White water lily

Decrease

Najas flexilis

Bushy pondweed

Increase

Potamogeton foliosis

Leafy pondweed

Increase

Potamogeton Richardsonii

Clasping-leaf pondweed

Increase

Potamogeton zosteriformis

Flat-stem pondweed

Increase

Scripus sp.

Softstem bullrush

increase

Several of the species identified in Long Trade Lake are susceptible to control by overwinter
drawdown including EWM, coontail, and white water lily. Species that reproduce primarily
by seeds, such as the pondweeds (Potamogeton spp.) are not typically controlled by
drawdown and may actually increase under post-drawdown conditions. Potamogeton species
include curly-leaf, so it can be expected that there would be little impact to it in Long Trade
Lake. As for CLP expanding as a result of the drawdown, it can’t really get any worse, as it
already dominates most of the early season littoral zone. What is to be considered
encouraging is the expansion of what at the present time is considered only remnant
populations of other pondweeds in the system including clasping-leaf and flat-stem
pondweed. Also possible is the expansion of shoreland emergent species like bulrush and
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arrowhead. All these species tend to grow less densely, thus posing less of a nuisance to
recreational uses, and tend to have higher value to wildlife. Therefore, the use of drawdown
may provide control of targeted nuisance plant species while increasing the relative frequency
of less problematic species with greater habitat value.
If implemented on an annual basis, the effectiveness of a drawdown may diminish over time.
The diminished effectiveness is associated with the replacement of drawdown-susceptible
species by drawdown-tolerant species after repetitive drawdown. A start up program that
employs drawdown for two to three consecutive years, followed by a staggered program of
drawdown every other year or two may minimize the risk of developing a dominant plant
community that is dominated by species resistant to drawdown.

5.0

Dam Structure
The Atlas Feed Mill Dam is located on the Trade River in Polk County, Wisconsin in the
southeast ¼ of Section 4, T36N, R18W. The dam is owned by Polk County and creates a
160-acre impoundment (Long Trade Lake) used for recreation including fishing and boating.
The drainage area of the dam is approximately 48 sq. miles. The normal reservoir level of
Long Trade Lake is elevation106.3 local datum.
The dam was originally constructed to power a flour mill. The most recent renovations were
completed in 1994. The existing dam consists of a concrete spillway flanked on the right by
the foundation of the old flour mill structure, and on the left by an earth embankment. The
approximately 46-ft long spillway consists of a two-cycle labyrinth weir and a stoplog bay.
Each cycle in the labyrinth weir is 17-ft wide, 25-ft long, and 4.5-ft high. The crest of the
weir is at elevation 107.0 local datum. The stoplog bay is 6.5-ft wide with 4” wood stoplogs
stacked approximately 3.5 ft high. The top of the stoplogs are at elevation 106.25. The
Operation, Inspection, and Maintenance Plan written by Ayres Associates in 1994 states that
keeping the elevation of the reservoir between 106.25 and 107.0 local datum, will maintain
normal flows through the sluiceway over the stoplogs. During high flow events, the
additional flow above 107.0 is passed over the labyrinth weir. The reservoir may be lowered
by 3.5-ft to elevation 103.3 local datum by removing all the stoplogs (Ayres, 1994).
The WDNR dam safety report sets a normal pool elevation at 106.20 local datum, and a
minimum elevation at 5.0 local datum (essentially no minimum elevation).
Between the small mill pond established by the dam and the main body of Long Trade Lake
is a channel approximately 1000-ft long and between 50 and 125-ft wide. The narrowest
point in the channel is where an old roadway and bridge used to be located. The roadway is
included in the 1965 WDNR bathymetric map for the lake. In more recent aerial photos, the
roadway track is visible, but a structure over or through the channel no longer exists. It is not
known when or how that structure was removed.
Mapping of the channel between the millpond and the main body of the lake completed by
SEH in June 2012 discovered that except for the location of the previously mentioned
roadway, the average depth of the channel is between 4 and 5-ft. At the location of the
former road crossing, the depth drops to 3-ft. Unless something is done to remove debris, or
“dredge” this section of the channel, any proposed drawdown will be limited to effectively
only 3-ft.
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Drawdown is only feasible if the outlet structure on the body of water allows the water level
to be manipulated below the normal water elevation. The current structure at the Atlas Dam
has the capacity to lower the elevation by 3.5 feet below the established normal elevation.

6.0

Area of Control
Eurasian water milfoil is established in at least 2/3 of the summer littoral zone in water up to
5-ft deep (Appendix A, Map 4). The surface area of the lake that has 5-ft or less depth is
approximately 39 acres. To expose most of the area colonized by EWM, a drawdown of 5-ft
would be necessary. Unfortunately, it is only possible to implement a 3-ft drawdown due to
the restriction in the channel between the dam and the main body of Long Trade Lake. A
drawdown of 3-ft would expose more than 18 acres within the summer littoral zone,
effectively impacting, and hopefully killing 50% or more of the total EWM in the lake. If it
is assumed that a winter drawdown of 3-ft will actually impact that area of the lake that is 4-ft
deep due to frozen ground under the edge of the ice, then that surface area increases to 29.3
acres or 75% of the total EWM in the lake.
By itself, a 3-ft drawdown would impact 50-75% of the EWM in the lake. If the remaining
EWM is not managed it is likely EWM would quickly re-infest the area cleared by the
drawdown. However, if other management alternatives like harvesting or herbicides are used
to combat the remaining EWM, the results should be much longer lasting.

6.1

6.1.1

Cost Analysis
The following is a brief discussion of the potential costs of EWM management on Long
Trade Lake. This cost analysis does not include any CLP management costs.
Herbicide Application
In the spring of 2012, a chemical treatment plan for EWM in Long Trade Lake was proposed.
The treatment covered 5.2 acres of EWM and was to be treated at a relatively low herbicide
concentration using a granular formulation of 2,4-D (Navigate). The cost for this treatment
was expected to be about $532.00/acre for just the application of herbicide. The 2012
proposed treatment only treated that portion of the EWM mapped during the previous fall
(October 2011) that fell in the 3-5ft depth range. If the plan had been to treat all of the EWM
in the lake, the treatment area would have exceeded 13 acres. If the levels of EWM in 201112 had been the same as the levels in 2010, the treatment area may have been 25 acres or
more, still at a cost of more than $500.00/acre or in 2010, $12,500.00.
This rate does not include the cost of pre and post treatment surveying or treatment planning.
If greater than 10 acres or 10% of the lakes littoral zone is chemically treated, the WDNR
requires pre and post treatment aquatic plant surveying. The purpose of pre treatment
surveying is to make sure that EWM is present in the areas proposed for treatment. The
purpose of post treatment surveying is to determine the impact of the treatment on target and
non-target species.
Ideally, chemical treatment of EWM is completed as early in the spring as possible when
plants have only a few inches to a foot of growth. That way, the vegetated biomass killed and
sent to the bottom of the lake to decay is minimized, having less impact on nutrient release
and available dissolved oxygen. Early chemical treatment of EWM in Long Trade Lake may
be made less effective by the presence of CLP. CLP appears to out-compete EWM during
the early season. As a result, the amount of EWM in the lake at the commonly accepted early
treatment time is less than what appears later. If the EWM is not actively growing when
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treated, the herbicide will be ineffective. Chemical treatment of EWM on Long Trade would
probably have to wait until after the CLP senesces to be truly effective.
If herbicides are used in concert with a 3-ft drawdown, the total cost of management might be
reduced by 50-75%. If it is assumed that chemical treatment of EWM would only be
necessary between 3 and 5-ft of water, or possibly only between 4 and 5-ft of water, than the
total acreage treated may drop below 10 acres eliminating the required pre and post treatment
data. However, this data is recommended regardless of treatment size.
In most cases, it can be expected that a similar sized treatment would occur in successive
years. If the winter drawdown were completed, then it could be assumed that the EWM in
less than 3 ft of water would be limited for at least a couple years, reducing the longer term
management costs as well.
6.1.2

7.0

Mechanical Harvesting
Harvesting is a possibility in Long Trade Lake, assuming access to the lake is adequate
enough to allow the launching of even a smaller mechanical harvester. Contracted harvesting
costs typically run in the $300-$500 cost range per acre harvested. The remaining EWM
found in 4-5 ft of water and creating a narrow ring around the lake could be harvested as well.
Harvesting would remove the biomass encumbered by the EWM, but it would not kill the
roots of the plant like a systemic herbicide like 2,4-D or triclopyr would. Harvesting would
create fragments that could quickly recolonize the drawdown area, so it is not a recommended
alternative for EWM. Harvesting of CLP could be done. Harvesting also requires having a
disposal site for the plants harvested, and transportation of the harvested material to the dump
site.

Hydrology
Stream gauging data collected in 2007 by the Polk County Land and Water Conservation
Department show an average inflow to Long Trade Lake from the Trade River of about 16
cfs. A peak inflow was monitored on 13 July 2007 of 33.27 cfs. The Polk County water table
map (Muldoon, 2000) was used to delineate the approximate groundwater contributing area
for the lake. The contributing area covers approximately 3 square miles which provides an
estimated 3 cfs of inflow to the lake (assuming no outflow to groundwater).
A drawdown of 3 ft will remove 453 acre-feet of water, 35% of the total lake volume of
1,258 acre-feet. The drawdown could be accomplished in a very controlled manner by
removing individual stoplogs and allowing for the lake to reach equilibrium again before
removing more.
The general weir equation Q=3.0 × L × H 1.5, where Q is the flow in cfs, L is the length of the
opening in feet (6.5 feet), and H is the head over the structure in feet (0.33 ft upon removal of
one stoplog), was used to estimated the drawdown of the lake. Removing one 4-inch stoplog
would allow an additional 3.8 cfs of flow over the outlet. This is less additional flow than
what has been observed during a moderate summer rainfall. This additional flow equates to
7.5 acre-feet per day, or just over half an inch of drawdown over the 160 acre lake per day.
Removing two stoplogs would increase the outflow by 10.6 cfs (21.1 acre-ft/day), leading to
a drawdown rate of about 1.6 inches per day.
By removing one or two 4-inch stoplogs every couple of days, the drawdown could be spread
over three to four weeks (about 22.5 days) with an average lake level drop of less than 2
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inches per day. At this rate, there is enough storage in the Trade River and Round Lake
downstream such that flooding will not be a problem.
According to documents on file with the WDNR, at least 25% of the river flow must be
maintained over the dam during any refilling event. To ensure minimum flow is achieved, the
stoplogs will be reinstalled over a period of time and outflow will be visually monitored
during refill. Maintaining the minimum flow is not anticipated to be problematic. Stoplogs
would be reinstalled in the spring. It would take approximately two weeks (13.4 days) for the
lake to refill under average flow conditions (inflow of 16 cfs); however it is anticipated that
the timeframe will be less due to higher spring flows from snowmelt.

8.0

Water Quality
Secchi depth is a measure of the clarity of the water, and helps determine the trophic state of
a lake. The Secchi depth of a lake is affected by minerals dissolved in the water column as
well as algae and sediment suspended in the water. A deeper Secchi depths means more light
penetrates the water column allowing aquatic macrophytes to grow. Secchi disk reading of
water clarity have been collected by volunteers since 1986 through the Citizen Lake
Monitoring Network in Wisconsin, sponsored by the WDNR and UW-Extension Lakes
program.
Summer Secchi depths for the south basin of Long Trade Lake have consistently averaged
about 2 feet since 1986 (Figure 1). This correlates to very poor water clarity and highly
eutrophic conditions. As reflected by the Secchi depth measurements, the amount of
suspended particles in the lake increases during the growing season (May – September). This
is most likely the growth of algae due to warmer temperatures, increased hours of daylight,
and continuous contributions of nutrients through runoff, surface water inputs, or internal
recycling from the sediments. While a decrease in water clarity over the summer months is a
normal phenomenon, the summer water clarity in Long Trade Lake is such that it can be
considered a nuisance and can limit recreational use and diminish the wildlife value.

Figure 1 – Average Summer Secchi Depth (CLMN)
Water chemistry data has been collected on Long Trade Lake since 2005 by volunteers.
Seasonal total phosphorus has ranged from 102 to 187 µg/L, and chlorophyll a has ranged
from 60 to 94 µg/L (Figure 2). The trophic state of Long Trade Lake from 1986 through
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2009, as determined by Secchi depth and water chemistry is shown in Figure 3, and a
description of the general conditions is in Figure 4.

Historical Water Quality Data
Long Trade Lake, Polk County, WI
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Figure 2 – Seasonal Total Phosphorus and Chlorophyll Values

Figure 3 – Average Summer TSI Values for Secchi, Chlorophyll, and Total Phosphorus
(CLMN)
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Figure 4 – TSI Rating for Long Trade Lake (CLMN)
In a few cases, refilling after drawdown has led to an increased amount of available
phosphorus (P) in the system and been blamed for algal blooms. Factors that may cause this
to happen are P release from reflooded sediments, fish consumption of algae grazers, and a
reduction in plant biomass that would have otherwise used up some of the available P. Field
reports of increased P are mixed. Water quality testing should be completed through the open
water season following the drawdown.

9.0

Private Wells
Private wells, particularly those that are shallow or sand point wells, could be impacted by a
winter drawdown. The number of property owners on Long Trade Lake with shallow wells is
not known at the present time although WDNR well construction records for 27 wells located
in Sections 4 and 9 of T36N R18W (Appendix B) show an average of 40 feet of head in each
well (minimum of 18 feet) indicating that a drawdown of 3.5 feet will not have a significant
impact to these legal residential wells.

10.0

Fisheries
In 2008, a WDNR boom shocking run was completed on Long Trade Lake. No northern pike
were sampled during this event, but this is not uncommon, as northern pike typically are not
affected by the boom shocker (A. Coe, WDNR, personal communication). Bluegill, sunfish,
black crappie, perch, and bass were sampled (Appendix C). Long Trade Lake has a typical
assemblage of warm water fish species with northern pike, large-mouth bass, and panfish
abundant in the lake. A drawdown could impact the fishery in Long Trade Lake in several

Long Trade Lake, Polk County Drawdown Plan
Round Trade Lakes Improvement Association

ROTLI
Page 9

ways. The most severe could be lowering of dissolved oxygen levels to the point of causing a
partial or total fishkill; and of lesser severity disruption of the spawning habits of warm water
fish species, particularly northern pike.
10.1

Fishkills
The underlying cause of most fishkills is a lack of adequate dissolved oxygen in a lake.
There are many factors that influence the frequency and severity of winterkills. A lake’s
morphology, including average and maximum depth, the presence or absence of shallow bays
where fish can be trapped, and the presence or absence of inlets, outlets, and spring areas are
some. Fertile lakes have a greater tendency to winterkill than infertile lakes due to greater
oxygen demand from decaying organic material (Cornelius, 2006, Appendix D). Other
factors that can influence whether or not a lake will winterkill in any specific year include the
duration and depth of ice and snow cover, lake levels, and fall turnover. Year to year
variability in these factors makes predicting whether a winterkill will occur in any given year
nearly impossible.

10.2

Reduced Dissolved Oxygen
During a drawdown, the lake’s volume is reduced thus increasing the density of fish within
the remaining volume. This can in some instances result in oxygen depletion and subsequent
fishkills. Such impacts are mitigated by maintaining a sufficient volume of water, and also
by the magnitude and frequency of inflows that will renew oxygen depleted waters. A
drawdown of 3-ft would remove approximately 35.7% (453ac-ft) of the total volume (1269
ac-ft) in Long Trade Lake. Under normal or base flow conditions, the Trade River will
continue to bring in about 17 cubic feet of fresh water to the lake every second. This may be
enough to maintain a dissolved oxygen concentration greater than the 2 mg/L necessary to
keep fish alive under the ice in the remaining volume. Regular dissolved oxygen testing
should be completed through the ice to determine if the dissolved oxygen levels are suffering.

10.2.1

Aeration
As additional insurance against oxygen depletion that could cause a fishkill during the
drawdown, a winter aeration system could be installed. Polk County lakes have a long
history of installing aeration systems to prevent winterkill conditions. According to a report
put together by Rick Cornelius, a WDNR fisheries biologist for Barron and Polk Counties
through the 1990’s and early 2000’s, in 2006, there were active aeration projects in 17 lakes
totaling over 3000 acres (range 54-1,534 acres) (Cornelius, 2006).

10.2.2

Types of Aeration Systems
Two types of aeration systems have proven effective and relatively economical in reducing or
eliminating winterkill in a variety of lakes; compressed air aerations systems and surface
aspirating aeration system.

10.2.2.1

Compressed Air Aeration Systems
Compressed air aeration systems are generally permanently installed at a site. The system
consists of one or more air compressors housed in a shelter on the shore, which push air
through two or more lines that extend along the bottom of the lake to the deepest part (Figure
5). Air is released from the end of the air lines into the water where it bubbles up through the
water column. Compressed air aerations systems are less labor intensive than aspirating
aeration systems and are often more practical if a lake group is to operate the system, and if it
is intended to be a long term addition to lake management.
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Figure 5 – Compressed Air Aeration System
Compressed air aeration systems must be operated throughout the winter months, from
December into March. They are generally not powerful enough to increase dissolved oxygen
levels or even hold them steady, but they slow the rate of decline so that adequate levels are
still available in late winter (Cornelius, 2006).
10.2.2.2

Surface Aspirating Aeration Systems
Surface aspirating aeration systems are not permanently installed at a site. They are intended
to be more portable, but in being so, they are more labor intensive to install and remove.
Each aspirating aeration unit consists of an aerator floating on a molded polyethelene
pontoon. The aerator consists of an electric motor attached to an adjustable hollow shaft that
angles into the water (Figure 6).

Figure 6 – Surface Aspirating Aeration System
The shaft drives a propeller/diffuser that draws air through the shaft into the water.
Underwater power cable and mooring cable are necessary. Because the aspirating system
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must be installed each winter and removed each spring, it is considerable more labor
intensive and may require WDNR assistance for installation and removal. However,
aspirating aeration systems are generally more powerful than compressed air systems and are
therefore better suited for larger lakes and shallow lakes less than 10-ft deep. Aspirating
aeration systems are more portable and better suited for emergency conditions (Cornelius,
2006).
Surface aspirating systems are not installed until the ice is thick enough for ATV travel.
Chain saws are used to cut holes in the ice large enough to place each aerator/pontoon
assembly. Anchoring cables are attached to the pontoons in a triangular fashion and large
cement blocks are attached to the ends of each of the cables so they will fall to the bottom as
the ice is eroded away by the action of the aerators. Underwater power cables are run from
the aerators to an electrical source on the shore, and polyethelene floats are attached to the
cables so that they do not sink to the bottom.
Aspirating aeration systems can sustain or even elevate dissolved oxygen in a lake. In
general, one 2-hp aspirating aerator is needed to aerate a 75 acre lake, with an additional
aerator for each additional 75 acres. Dissolved oxygen can be monitored and individual
aerators turned on or off as the situation dictates. However, at least one unit should be
operating at all times to maintain some open water. These aerators must be operated until
ice-out is complete to protect the aerators from being dislodged and damaged by ice push
(Cornelius, 2006).
In 2006, the cost of one 2-hp unit with 200 feet of underwater power cable was about
$1.350.00. Operating cost once installed was estimated at $120.00 to $180.00 per month
(Cornelius, 2006).
10.2.3

Open Water Barricades
Maintaining an open water barricade in accordance with Wisconsin Stature 167.26 is
important in regard to liability. Regardless of the type of winter aeration system installed,
barrier fencing must be placed around the site warning of open water. Any materials can be
used for a barricade as long as it meets the standards of Statute 167.26 (Appendix E). A
convenient method is to use 5/8” diameter, 5-ft long fiberglass fence posts with a 3”x 3” PVC
sponge net float pushed up about 1-ft onto each fence post. Holes are then drilled into the ice
every 25-ft or less, forming the perimeter of the barricade, and a fence post is placed in each
hole so the float rests on the ice. The float gives the post stability and will then float for easy
retrieval in the spring.
Fence post clips and zip ties can be used to attached 1/2 “ black poly-propelene rope to the
fence posts. Reflective tape and markers can be purchased to place on the fence posts and
rope. Black markers attached to the posts and rope provide definition against the white snow
making the barrier easier to see during the day, and reflective tape makes it easier to see at
night. Signs should be placed at the public access sites warning of open water due to aerator
operation.
Additional information about the type and costs of barricade materials is included in
Appendix D.

10.2.4

Local Support
Strong local support for the aeration project is an important criteria. Willingness of local
citizens and landowners to become actively involved in the project is important. Before an
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aeration project is initiated, it should be agreed upon as to who will do what, from purchasing
the aeration system to installing it and operating it.
The presence of public land or a willing landowner on which to site the project is important.
Liability can be an issue when installing aerations systems. The landowner where the system
is to be located must obtain a water regulations permit, and becomes liable for the aeration
system. It is best if the landowner is not an individual, but a unit of government or a Lake
District. The liability issue must be clear to the landowner.
10.3

Spawning
The typical spawning period for many warm water species (bass and panfish) is April to June.
It is expected that the lake level would be restored very early in this time frame, so as not to
impact the spawning of these species. In addition, it is expected that CLP will still be
abundant in the lake shortly after it has been refilled providing necessary habitat for spawning
fish species. Refilling is expected to take only a couple of weeks, and probably less, once
started.
Northern pike may be most impacted by a winter drawdown as they begin spawning as soon
as the ice begins to break up in the spring, late March or early April. Northern pike spawn in
marshes with grasses, areas with sedges, rushes or aquatic plants, and in flooded wetlands
(WDNR, 2008 Publ-FM-707-08).

10.4

Other Fisheries Concerns
A review of several summary reports/papers for past drawdown projects, suggests several
other possible impacts to the fishery. Because a drawdown would increase the presence of
forage fish and game fish in the same areas, prey become more vulnerable to predators. This
could mean a reducing the number of small panfish and increasing the growth rate of game
fish like bass and northern (Hatleli, 2012; Appendix F). For this reason, lake drawdown is
sometimes utilized as a management tool specifically to crowd forage and predator species in
a smaller area to allow for an increased rate of predation. The increased rate of predation
could cause a reduction in the forage fish population but will usually result in an increase in
the physical condition of the remaining fish. When the lake returns to normal levels there is
usually an increase in spawning activity by all species trying to fill the void caused by the
drawdown. In some cases, fish become trapped in back bays when the water level is drawn
down to far or to rapidly. And as mentioned before, there may be temporary loss of fish
spawning areas.
On lakes that experience a great deal of winter ice fishing pressure, there is concern that the
concentration of fish species in a smaller area of the water body will be over-harvested by
fisherman. This will be somewhat limited by reduced access to the lake under drawdown
conditions, and with the open water caused by the aeration system. However, if there is
tremendous concern, a voluntary limit on fish harvested could be recommended to fisherman
during the drawdown. It may be possible to get the WDNR to enact a temporary bag and size
limit on the body of water during the drawdown period.

11.0

Wetlands, Wildlife, and Benthic Organisms
A drawdown may be expected to impact more than just the fishery in a lake. Wetlands
around the lake, wildlife that use the lake, and the tiny critters that live in the sediments of the
lake will also be impacted, at least temporarily.
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11.1

Wetlands
The impact of drawdown on wetlands which are hydraulically connected to the lake is often
of great concern. Hydrology is generally considered the master variable of wetland
ecosystems, controlling recruitment, growth and succession of wetland species. Drawdown
of the water level in summer, if more than a week or two in duration, leads to desiccation and
stress of wetland species in most cases. In contrast, a similar drawdown completed in the late
fall or winter is expected to have little impact on dormant emergent plants, but may impact
exposed littoral zone submergents and their root structures. Significant and long term
changes in wetland hydrology can produce rapid changes in vegetative species, but most
drawdown for lake management purposes constitute only a temporary influence on the
hydrologic regime, and as such generally do not have a detectable, widespread effect.

11.2

Wildlife
Historically, water level drawdown has been used in waterfowl impoundments and wetlands
for periods of a year or more, including the growing season, to improve the quality of
wetlands for waterfowl breeding and feeding habitat. This is not the goal here, however, if
the drawdown were to stimulate the growth of more desirable plants in the littoral zone, the
use of this area by waterfowl could benefit. The effects of drawdown on amphibians and
reptiles have not been well studied, however that which has been done suggests the impacts
are mixed depending on the mobility of the species. Those species with more limited
mobility (snails, mussels, eggs, larvae, etc) will likely experience the greatest impact. More
mobile species (turtles, frogs, etc) will suffer less negative impact. The negative effects of a
drawdown on these species can be reduced by the timing and duration of the drawdown event
and the dewatering process. Slower reduction in water level over a greater period of time will
provide more time for creatures to move (Hatleli, 2012). Since it is expected that emergent
shoreline vegetation will increase as a result of a drawdown, the impacts on furbearers is
expected to be mostly positive.

11.3

Benthic Organisms
Almost all reports indicate a reduction of benthic invertebrate abundance and diversity in the
littoral zone exposed by the drawdown. Water level changes in gently sloping littoral zones
negatively affect more benthic habitat than they do in steep littoral zones. Long Trade Lake
does have a relatively sloping littoral zone (Appendix A, Map 5). The frequency and
duration of the water level fluctuations generally determine the annual loss of production and
the potential for recovery (Hatleli, 2012). In small-scale drawdown, recolonization by
invertebrate is usually rapid, although changes in species composition and diversity may
occur (Cooke et al, 2005).

12.0

Recreational Water Use
The implementation of overwinter drawdown is not expected to interfere with winter
recreational uses of the lake, other than possibly changing the pattern and use of the lake for
ice fishing. Drawdown, if accomplished before ice cover, is not expected to affect normal ice
conditions on the lake. The usual conditions that affect ice will still be in play including
warm weather, rain and snow events, and shoreline melting. The drawdown would not begin
until late September at the earliest, and the lake would be refilled early in the spring, so open
water uses of the lake are not expected to be impacted.
Removal of docks and boats could be impacted if left in the water past the usual times lake
owners wrap up their boating season due to lower water levels at the take out points.
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13.0

Recommended Plan
On the basis of the above analysis, the use of a 3-ft overwinter drawdown for control of
Eurasian water milfoil in Long Trade Lake appears feasible, and without significant adverse
impacts when undertaken in a carefully controlled and monitored setting. The following
program is recommended to optimize control and minimize potential impacts:
1. Schedule: Implement a graduated drawdown program beginning with a 3-foot
drawdown in 2012-13.
2. Frequency: This initial drawdown would be a one-time event with vegetative
surveys of the results determining if it should be repeated in successive years.
However, in no case should a drawdown be implemented for more than three
consecutive years.
3. Dewatering: Dewatering should commence on or about October 1 at a rate of no
more than 2” per day to provide sufficient time for dewatering prior to the formation
of ice cover and for affected wildlife to move. This rate of elevation drop is
approximately equivalent to a discharge rate of 19.82 cfs, or about 3.82 cfs above the
normal inflow of the Trade River.
4. Water Level Maintenance: The lake level should be maintained at the desired
drawdown level (approximately 103.3 local datum) from late October through spring
ice out.
5. Refill: Refilling of the lake should begin with ice out in the spring. A minimum
outflow of 4.0 cfs should be maintained during the refill period. Refill to normal
pool elevation should occur within two weeks under most circumstances. Starting
the refill at ice out eliminates conflicts with ice fisherman, prevents free floating ice
sheets from damaging shoreline, and prevents the tearing up sediment and other
bottom material that may be frozen to the bottom of the ice sheet.
6. Aeration: At least one surface aspirating aeration system should be installed over the
deep hole in the southern basin when ice conditions allow, typically by mid January.
An open water barricade must be installed at the same time.
7. Voluntary Bag Limits: During the period of the drawdown, voluntary bag limits on
panfish, bass, and northern should be implemented.
8. Channel Maintenance: During the drawdown, it might be beneficial to remove
obstructions from the channel between the mill pond and the main body of the lake
where the roadway once crossed. This activity may require a WDNR permit before
being implemented.
9. Chemical Treatment of EWM: After the drawdown and refill, the remaining
population of EWM should be chemically treated using a systemic herbicide.
Navigate is an example. Treatment should begin following the senescence of CLP,
but before the end of July.
10. Monitoring and Inspections: The following program of inspections and monitoring
should be conducted in conjunction with the implementation of drawdown. This
monitoring and inspection program is designed to guide the drawdown program
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implementation as well as to provide and early detection for potential impacts to
adjacent wells.
Well Monitoring – During the period of drawdown residents should periodically
monitor water levels in their wells, or check water flows to ensure that sufficient
water is available in the well. If adverse impacts are noted the drawdown should be
halted and refill initiated.
Vegetation Surveys – Annual vegetation surveys should be completed to document
the areal coverage and distribution of aquatic plants. Plant surveys should be
conducted in mid to late summer to assess conditions under maximum plant
coverage.
Water Quality Testing – expanded water quality testing including total phosphorus,
total dissolved phosphorus, and chlorophyll a should be monitored at least once
monthly throughout the open water season following the drawdown.
Lake Water Level – The water level of the lake should be measured at the fixed staff
gage on the Atlas Dam on a daily basis during dewatering and refill, and weekly
during the period of the drawdown.
Outlet Channel Inspection – During the dewatering period, the downstream channel
should be inspected for evidence of scouring or flooding and the discharge rate
reduced if necessary. The outlet channel must be kept clear of obstructions.
Volunteer Amphibian Monitoring – Amphibian monitoring by volunteers should be
completed annually following guidelines provided by the Citizen-based Monitoring
Network.
WDNR Boom Shocking – A boom shocking survey should be completed in the year
following the drawdown to determine if there were any noticeable negative impacts
to the fishery in Long Trade Lake.

14.0

Permitting
A Request for Temporary Lowering of Impoundment Water Levels, WDNR Permit # 350045should be made on behalf of the planned drawdown on Long Trade Lake. There will be
cost of at least $500.00 for doing this.
The installation of a lake aerator also requires a permit, but the correct one has not been
identified yet.

15.0
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Appendix B
Private Wells

POLK

Well Id
BA797
CN475
DU068

depth Static
90

60

111 79
56

30

Pump Lvl

70

completed
10/26/1985

85

04/26/1991

40

05/16/1996

HV080

102 80

82

08/10/1994

LC989

105 42

50

07/25/1998

LF549

108.33 45

70

07/11/1997

140

04/05/1999

NB161

160 114

72

06/09/2001

40

49

11/01/1969

OK327

105 80

85

05/01/2002

VG269

151 90

120

11/19/2010

OJ439
GQ100

160 65
74

AN541
BL361
EV763

60

Owner Mailing Address

Fire #
Well Street address
1/4of1/4of sec, tn, rg

POLK CO PARKS
BALSAM LAKE
BOX 393

NE SE 4

LONG TRADE LK
NW SE 4 36 18 W

RUSSELL HERBEST
BLAINE
12875 LEVER ST
FREDA, FRED
LUCK
RT 2

NE SE 4

TRICKER, AL
LUCK
2128 295TH AVE

36 18 W

220TH @ GABRIELSON
NW NW 4 36 18 W

KING, KEN @ MARY
HASTINGS
17520 FISHER AVE
JOHNSON, MARIE
LUCK
2130 295TH AVE CTY B

36 18 W

2130

295TH AVE CTY RD B
NW SE 4 36 18 W

2128

ROLFSHUS, LAMONT
APPLE VALLEY
12781 ETHELTON WAY

NW SE 4

36 18 W

SE SW 4

36 18 W

216TH ST
NE SW 4 36 18 W

FREDERICKSON, DOUG
CENTERVILLE
7055 EAGLE TRL
ATLAS METHODIST CHURCH 2110
LUCK
RT 1

295TH AVE
NE SE 4 36 18 W

2902

216TH ST
SE SW 4 36 18 W

KINGSBURY, JOHN
COTTAGE GROVE
8255 JEWEL AVE S
ALBRIGHT, DAVID
APPLE VALLEY
7814 131ST ST W

2928 216TH ST
SE SW 4 36 18 W

ATLAS GENERAL STORE
LUCK
RT 1

RT 1
NW SE 4

36 18 W

ATLAS COOP CREAMERY
LUCK
RT 1

SE NE 4

36 18 W

NE NE 4

36 18 W

VOGRIN FARMS LOUIS
ARLINGTON
W5816 HWY 60

POLK

Well Id

depth Static

Owner Mailing Address

DO225

86

31

40

completed
07/30/1990

HN473

95

71

75

06/04/1994

FOGERTY, PATTY
BLAINE
8551 ABLE ST

LU958

82

54

64

04/20/1998

LARSON, DICK
CUSHING
2872A 218TH ST

LD009

120 92

96

10/10/1998

WILKINSON, JAY
WOODBURY
7603 NEWBURY RD

NK291

132 114

118

08/11/1999

MS903

110 75

105

11/04/1998

75

07/18/2000

NM378
OA905
NE975

99

70

110 65
60

38

Pump Lvl

42

07/28/2000

CHRISTENSON, ROGER
ELLSWORTH
W6861 340TH AVE

07/10/2001

OR643

155 125

132

09/05/2002

50

65

06/02/2003

106 75

80

05/17/2004

SI809
SO084

163 90

CTY RD B @ LONG
NW NE 9 36 18 W

2872A

218TH ST
SE NW 9 36 18 W

2870

2870 218TH ST
SE NW 9 36 18 W

2864

2864 218TH ST
SE NW 9 36 18 W
2856 218TH ST
SE NW 9 36 18 W

VODNOIS, JERRY
NEW BRIGHTON
1905 SUNNYSIDE TERR
HENK, RANDY
WHITE BEAR LAKE
1802 RICHARD CT

135

2891

JOHNSON, CURTIS
CUSHING
2856 218TH ST

07/21/2000

153 90

90

DUPRE, RENE
EAGAN
1423 CUTTERS LN

100

OV348

RH417

JEFF BLANSKI
SHOREVIEW
5982 FERNWOOD

Fire #
Well Street address
1/4of1/4of sec, tn, rg
LONG TRADE LK
SW NE 9 36 18 W

2875

DENTINGER, BILL
SAINT PAUL
255 COMO AVE

FOSSUM, KEVIN
GRANTSBURG
12025 LITTLE TRADE R
TRICKER, ANNIE
CUSHING
2818 220TH ST

TJ406

94

75

80

08/15/2006

TOBIAS, TOM
PRESCOTT
N5085 1180TH ST

TZ030

76

38

60

05/23/2007

ENGSTRAND, DAVID
LUCK
2113 280TH AVE

SE NE 9

36 18 W

SUNSET DR
NW NE 9 36 18 W
36 18 W

220TH ST
NW SW 9 36 18 W

PINKE, BRUCE
AVON
501 SUNCREST DR APT

10/06/2004

36 18 W

NW SE 9

MATTSON, HOWARD
LUCK
2137 295TH AVE CTY R

110

NW NE 9

2818

SW NE 9

36 18 W

SE NE 9

36 18 W

220TH ST
SW SW 9 36 18 W
SUNSET COVE
NW NE 9 36 18 W

2113

280TH AVE
SE SE 9 36 18 W

Appendix C
2008 Boom Shocking Results

WISCONSIN DNR FISHERIES INFORMATION SHEET
POLK
County:
Lake Name: LONG TRADE LAKE
2640500
WBIC:
Survey Year: 2008

Acres:

WDNR Fish Biologist Contact Information
Aaron Cole - Barron - 715-637-6864
Terry L Margenau - Spooner - 715-635-4162

Lake Characteristics
Lake Type: SHALLOW LOWLAND DRAINAGE
Shoreline miles: 4.2

Acres: 153

Survey Information
Gear Types:

13

BOOM SHOCKER

Survey Dates:

Maximum Depth (feet): 13

May. 27, 2008 to May. 27, 2008

WDNR Survey ID: 4338844

Survey Type: FISHERIES ASSESSMENTS LAKES LATE SPRING
BASS PAN

BLACK CRAPPIE
Electrofishing Size Distribution

Electrofishing Relative Abundance
Total Catch

26

Miles of Electrofishing:
Catch per mile:

1
26

Minimum
Length:
7.0
Maximum
Length:
10.0

Proportional Stock Density (PSD)
Stock Size (in): 5

Quality Size (in):

8

Measured Fish Count:
Count of Fish >= Stock Size:

26
26

Count of Fish >= Quality Size:
PSD:

12
46

Average
Length:
8.1
Number
Measured:
26

WISCONSIN DNR FISHERIES INFORMATION SHEET
POLK
County:
Lake Name: LONG TRADE LAKE
2640500
WBIC:
Survey Year: 2008

Acres:

WDNR Fish Biologist Contact Information
Aaron Cole - Barron - 715-637-6864
Terry L Margenau - Spooner - 715-635-4162

Lake Characteristics
Lake Type: SHALLOW LOWLAND DRAINAGE
Shoreline miles: 4.2

Acres: 153

Survey Information
Gear Types:

13

BOOM SHOCKER

Survey Dates:

Maximum Depth (feet): 13

May. 27, 2008 to May. 27, 2008

WDNR Survey ID: 4338844

Survey Type: FISHERIES ASSESSMENTS LAKES LATE SPRING
BASS PAN

BLUEGILL
Electrofishing Size Distribution

Electrofishing Relative Abundance
Total Catch

334

Miles of Electrofishing:
Catch per mile:

1
334

Minimum
Length:
3.0
Maximum
Length:
8.5

Proportional Stock Density (PSD)
Stock Size (in): 3

Quality Size (in):

6

Measured Fish Count:
Count of Fish >= Stock Size:

334
334

Count of Fish >= Quality Size:
PSD:

167
50

Average
Length:
6.1
Number
Measured:
334

WISCONSIN DNR FISHERIES INFORMATION SHEET
POLK
County:
Lake Name: LONG TRADE LAKE
2640500
WBIC:
Survey Year: 2008

Acres:

WDNR Fish Biologist Contact Information
Aaron Cole - Barron - 715-637-6864
Terry L Margenau - Spooner - 715-635-4162

Lake Characteristics
Lake Type: SHALLOW LOWLAND DRAINAGE
Shoreline miles: 4.2

Acres: 153

Survey Information
Gear Types:

13

BOOM SHOCKER

Survey Dates:

Maximum Depth (feet): 13

May. 27, 2008 to May. 27, 2008

WDNR Survey ID: 4338844

Survey Type: FISHERIES ASSESSMENTS LAKES LATE SPRING
BASS PAN

LARGEMOUTH BASS
Electrofishing Size Distribution

Electrofishing Relative Abundance
Total Catch

Minimum
Length:
6.5

130

Miles of Electrofishing:
Catch per mile:

3.25
40

Maximum
Length:
19.0

Proportional Stock Density (PSD)
Stock Size (in): 8

Quality Size (in):

Measured Fish Count:
Count of Fish >= Stock Size:
Count of Fish >= Quality Size:
PSD:

12
130
124
66
53

Average
Length:
12.5
Number
Measured:
130

WISCONSIN DNR FISHERIES INFORMATION SHEET
POLK
County:
Lake Name: LONG TRADE LAKE
2640500
WBIC:
Survey Year: 2008

Acres:

WDNR Fish Biologist Contact Information
Aaron Cole - Barron - 715-637-6864
Terry L Margenau - Spooner - 715-635-4162

Lake Characteristics
Lake Type: SHALLOW LOWLAND DRAINAGE
Shoreline miles: 4.2

Acres: 153

Survey Information
Gear Types:

13

BOOM SHOCKER

Survey Dates:

Maximum Depth (feet): 13

May. 27, 2008 to May. 27, 2008

WDNR Survey ID: 4338844

Survey Type: FISHERIES ASSESSMENTS LAKES LATE SPRING
BASS PAN

PUMPKINSEED
Electrofishing Size Distribution

Electrofishing Relative Abundance
Total Catch

18

Miles of Electrofishing:
Catch per mile:

1
18

Minimum
Length:
5.0
Maximum
Length:
7.0

Proportional Stock Density (PSD)
Stock Size (in): 3

Quality Size (in):

6

Measured Fish Count:
Count of Fish >= Stock Size:

18
18

Count of Fish >= Quality Size:
PSD:

15
83

Average
Length:
6.6
Number
Measured:
18

WISCONSIN DNR FISHERIES INFORMATION SHEET
POLK
County:
Lake Name: LONG TRADE LAKE
2640500
WBIC:
Survey Year: 2008

Acres:

WDNR Fish Biologist Contact Information
Aaron Cole - Barron - 715-637-6864
Terry L Margenau - Spooner - 715-635-4162

Lake Characteristics
Lake Type: SHALLOW LOWLAND DRAINAGE
Shoreline miles: 4.2

Acres: 153

Survey Information
Gear Types:
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BOOM SHOCKER

Survey Dates:

Maximum Depth (feet): 13

May. 27, 2008 to May. 27, 2008

WDNR Survey ID: 4338844

Survey Type: FISHERIES ASSESSMENTS LAKES LATE SPRING
BASS PAN

YELLOW PERCH
Electrofishing Relative Abundance
Total Catch

2

Miles of Electrofishing:
Catch per mile:

1
2

Electrofishing Size Distribution
Minimum
Length:
8.0
Maximum
Length:
9.0
Average
Length:
8.8
Number
Measured:
2
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Executive Summary
Barron and Polk Counties in northwestern Wisconsin contain many small lakes which have
winterkill conditions. Desirable sport fish populations can be established in these lakes only if
the occurrence of winterkill is greatly reduced or eliminated. In 1977 the first successful attempt
to eliminate winterkill in an area lake using aeration occurred on Largon Lake, Polk County. By
2005-2006 seventeen lakes totaling over 3,000 acres (range 54-1,534 acres) had managed
aeration projects. The aeration projects have resulted in improved sport fish populations in these
lakes.
Two types of aeration systems have proven effective and relatively economical in reducing or
eliminating winterkill in a variety of lakes; the compressed air aeration system and the surface
aspirating aeration system. The installation, operation, maintenance, and cost of each system are
discussed along with a summary of the individual lakes where aeration projects occur in the two
counties. Projects are funded and operated in various ways, but often involve a variety of
partnerships between the DNR, local units of government, lake districts and lake associations,
and individual lakeshore property owners.
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Introduction
Barron County and Polk County in northwestern Wisconsin contain numerous small lakes
which have fish winterkill conditions. Dissolved oxygen levels in these lakes decline throughout
the winter to the point that by mid too late winter fish start to die due to lack of oxygen. Fish
winterkill severity ranges from annual total winterkills in some lakes to infrequent partial
winterkills in other lakes.
An important factor which influences the frequency and severity of winterkill is a lake’s
morphology, including average and maximum depth, the presence or absence of shallow bays
where fish can be trapped, and the presence or absence of inlets, outlets, and spring areas. Fertile
lakes probably have a greater tendency to winterkill than infertile lakes due to greater oxygen
demand from decaying organic matter.
Factors which can influence whether or not a lake will winterkill in any specific year include
the duration and depth of ice and snow cover, the status of lake levels, and for some lakes
whether or not fall turnover is complete. Because of the year to year variability of these factors,
predicting whether an occasional winterkill lake will have winterkill conditions in any particular
year is not possible.
Annual severe winterkill can result in total absence of fish in a lake, while occasional partial
winterkills can result in an unbalanced fish population which can fluctuate greatly in numbers
and composition. As winterkill lakes have become increasingly developed with seasonal and
permanent dwellings, there has been increased interest in creating desirable sport fish
populations in these lakes. To create desirable fish populations, winterkill conditions have to be
eliminated or at least greatly reduced. In addition, management techniques to control winterkill
conditions have to be simple and economical, so that lakeshore property owners, sportsmen’s
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clubs, and local units of government that have limited manpower and finances can feasibly
undertake such projects.
The earliest attempts to prevent winterkill by the use of aeration in this area utilized spray
type aerators which sprayed water into the air. This method proved ineffective in preventing
winterkills in lakes. The first successful attempt at aeration in the Barron and Polk County area
occurred at Largon Lake in Polk County in 1977, when a compressed air aeration system was
developed and installed. From 1977 through 2005, a total of 18 aeration systems were installed
in lakes in Barron and Polk Counties (Figure 1; Table 1). Two types of aeration systems have
proven effective and relatively economical in reducing or eliminating winterkill in a variety of
lakes; the compressed air aeration system and the surface aspirating aeration system. Both have
advantages and disadvantages, as discussed below. All cost figures presented are 2005 US
dollars.

Lake Selection, Site Selection, Aerator Type. Lakes as shallow as five feet maximum depth
and as large as 1,534 acres have been aerated with some success in this area. However, there is
no guarantee that a lake can be successfully and economically aerated, and certainly a lake with a
maximum depth of five feet is on the edge of being too shallow. Strong local support for an
aeration project should be important criteria in selecting a lake as a candidate for aeration.
Willingness of local citizens to become actively involved in the project is also important. Before
a project is initiated, it should be agreed upon as to who will do what, from purchasing the
aeration system to installing it and operating it on a yearly basis.
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Having electricity at the site, or at least near the site, is critical, as the aerators are driven by
electric motors. Water of at least five feet maximum depth should be within several hundred feet
of the shore.

The presence of public land or a willing landowner on which to site the project is important.
Liability can be an issue when installing aeration systems. The landowner where the system is to
be located must obtain the water regulations permit, and becomes liable for the aeration system.
Therefore, it is best if the landowner is not an individual, but is a unit of government or a lake
district. The liability aspect must be made clear to the landowner. Maintaining an open water
barricade in accordance with Wisconsin Statute 167.26 is important in regard to liability.
Compressed air aeration systems are less labor intensive than aspirating aeration systems,
and so are often the most practical if a lake group is to operate the system. However, because
aspirating aeration systems are generally more powerful than compressed air systems, they may
be better suited to aerate lakes greater than 250 acres and shallow lakes less than 10 feet
maximum depth. A compressed air system was only marginally successful on six ft deep
Camelia Lake, but a 2 hp aspirating aerator was much more successful at preventing winterkill.
Four 3 hp aspirating aerators have prevented winterkill conditions from occurring in the northern
one-half of 1,534 acre Prairie Lake for 15 years.

Installation of the Open Water Barricades. A very important part of any aeration project is
the placement and maintenance of a barricade around the open water created by the aeration
system. Wisconsin Statute 167.26 states that “(2) Any person creating ice holes by aeration of
water, may, in lieu of the requirements of sub (1), erect and maintain a barricade around such
holes consisting of uprights spaced every 25 feet or less, connected by a continuous rope, cord or
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similar material placed 3 ½ feet off the surface of the ice. The connecting rope, and/or similar
material shall have reflectorized ribbon or tape attached to it, so as to be highly visible, and shall
be of sufficient strength to permit retrieval of the barricade following melting of ice. Any person
erecting such a barricade shall remove the barricade and all parts thereof from the ice or water
immediately after the ice has melted. (3) Persons barricading ice holes in the manner specified in
this section shall not be liable for damages suffered by persons who enter within the barricaded
area.”
It has been the practice of some operators of compressed air systems to turn on the aerators
and let the open water area develop, and then place the barricade around the open water. This
method does not meet the standards of Statute 167.26, as for a time there is unbarricaded open
water present, creating a potential liability.
A better way to operate is to: 1) turn on the aerators before freeze-up to blow the water out of
the air lines and to identify the locations of air bubbles rising to the surface. Mark these
locations using GPS or another method; 2) turn off the aerators until the ice is thick enough to
walk on, and erect the barricade around the area that will become open water, making sure the
barricade is large enough; 3) drill some holes through the ice where the air bubbles will come to
the surface, then turn on the aerators and let the open water develop.
Any materials can be used for the barricade as long as they meet the standards of Statute
167.26. A convenient method is to use 5/8 in diameter, 5 ft long fiberglass fence posts with a 3
in by 3 in PVC sponge net float pushed up about one ft onto each fence post. Holes are drilled
into the ice every 25 ft or less, forming a perimeter of the barricade, and a fence post is placed in
each hole so the net float rests on the ice. The float gives the post upright stability, and the post
will float for easy retrieval in the spring.
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Fence post clips and zip ties can be used to attach ½ in black polypropylene rope to the fence
posts. Reflective tape and markers can be purchased to place on the fence posts and rope. Black
markers attached to the posts and rope provides definition against the white snow making the
barricade easier to see during the day (See Appendix Table 1 for barricade material list and
vendors). Signs should be placed at public access sites warning of open water due to aerator
operation.

Design, Installation and Operation of a Compressed Air Aeration System. The compressed
air aeration system is permanently installed at the site. The system consists of one or more air
compressors housed in a shelter on the shoreline, which push air through two or more air lines
which extend along the lake bottom to the deepest part of the lake that can be reached in 400 feet
or less (Figure 2). Air is released from the end of the air lines into the water where it bubbles up
through the water column to the surface. This action creates a current which causes warmer
water near the lake bottom to rise to the surface, creating an ice-free area which allows water to
be reoxygenated. The air lines should be run inside a length of 4 inch PVC pipe from the aerator
shed out into several feet of water depth to protect the lines from damage. A barricade needs to
be constructed around the open water.
The aeration system must be operated throughout the winter months, from December into
March. Most compressed air aeration systems are not powerful enough to increase dissolved
oxygen levels, or even hold them steady, but they slow the rate of decline so that adequate
dissolved oxygen (greater than 2.0 ppm in the upper five to ten feet of water) is still available in
late winter.
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Because funding is often a concern when working with small groups of partners, the
procedure has been to install the smallest aeration system which has a reasonable chance of
preventing winterkill from occurring. If the system proves inadequate, it can be enlarged.
Lakes with a maximum depth of at least 10 feet and a mean depth of at least six feet can often
be aerated successfully with a compressed air system. In general, one ¾ hp aeration unit may
aerate a 30 to 50 acre lake, with an additional ¾ hp unit added for each 30 to 50 acres. Because
fish are attracted to areas of adequate oxygen, it is not necessary to maintain desirable oxygen
levels throughout the entire lake.
A single aeration unit consists of a ¾ hp or 1 hp oilless vane compressor, a two valve outlet, a
muffler system, and two air lines each consisting of ¾ inch weighted heavy duty polyethylene
tubing. Pre-weighted polyethylene tubing is available, but regular heavy duty polyethylene
tubing weighted with ½ inch by 20 foot reinforcing rod placed end to end works well and is more
cost-effective. The cost of one ¾ hp aeration unit is approximately $1,150.00, and the cost of
operation of one ¾ hp unit is about $30.00 to $50.00 per month in electricity.
Ceramic diffusers are available which can be placed at the ends of the air lines to create
smaller bubbles and thereby increase the aerators efficiency. However, the diffusers are a
maintenance problem in that the micropores become clogged, and satisfactory results have been
obtained simply by capping the ends of the air lines and drilling several 1/8 inch holes into the
last several feet of tubing.
One advantage to a compressed air system is that once the system has been installed,
relatively little maintenance is required beyond the erection of an open water barricade in early
winter and its removal each spring. The system needs to be turned on before freeze-up to check
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for problems and to blow water out of the air lines. The air line valves must be shut immediately
after the compressors are turned off to keep water out of the air lines during the freeze-up period.
It is recommended that the carbon vanes in the air compressor be replaced about every nine
months of operation. A vane set costs about $85.00. Other possible maintenance concerns are
muskrats Ondatra zibethica chewing holes in the air lines that then need repair and boat anchors
catching and moving air lines that then need to be reset. If reinforcing rods are used to weigh
down the air lines, they should be placed end to end to keep the air lines flat on the bottom.

Design, Installation and Operation of a Surface Aspirating Aeration System. Surface
aspirating aeration systems are currently (2005) in use on four area lakes (Table 1). Each aerator
unit consists of an aerator floating on a molded polyethylene pontoon. The aerator consists of an
electric motor (2 or 3 hp) attached to an adjustable hollow shaft that angles into the water (Figure
3). The shaft drives a propeller/diffuser that draws air through intake holes above the water
surface and shoots a stream of air through the shaft into the water. Underwater power cable and
mooring cable are necessary, and the open water must be surrounded by a barricade. The cost of
one 2 hp unit with 200 feet of under water power cable is about $1,350.00. Operating cost is
estimated at $120.00 to $180.00 per month in electricity for one 3 hp unit.
A significant difference between the surface aspirating aeration system and the compressed
air system is that the compressed air system is permanently installed at the site, while the
aspirating system must be installed each winter and removed each spring. Therefore, the
aspirating systems are considerably more labor intensive, and may require Department of Natural
Resources (DNR) assistance for installation and removal. On the plus side, the aspirating
systems are portable and ideal for emergency aeration situations.
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Aspirating aeration systems are not installed until the ice is thick enough for ATV travel.
Chain saws are used to cut holes in the ice large enough to place each aerator/pontoon assembly.
Anchoring cables are attached to the pontoons in a triangular fashion, and large cement blocks
are attached at the ends of each of the cables so they will fall to the bottom as the ice is eroded
away by the action of the aerators. Underwater power cables are run from the aerators to an
electrical source on shore, and polyethylene floats are attached to the cables so that they do not
sink to the bottom.

The individual aerators can be placed in a lake in a variety of configurations. In this area, the
aerators have been placed so that the shafts of the aerators are pointing out into the main portion
of the lake, and if four aerators are used, they are placed as at the four corners of a square or
rectangle, 50 to 100 feet apart.
Aspirating aeration systems are generally more powerful than compressed air systems, and
can sustain or even elevate dissolved oxygen levels in some instances. In general, one 2 hp
aspirating aerator may aerate a 75 acre lake, with an additional aerator necessary for each
additional 75 acres. Dissolved oxygen levels can be monitored, and individual aerators turned on
or off as the situation dictates. However, thin ice conditions can be created when aerators are
turned on and off, so it is especially important to maintain a good barricade, and at least one
aerator should be operating at all times to maintain some open water. The aerators must be
operated until ice-out is complete to protect the aerators from being dislodged and damaged by
ice push. This type of aerator damage occurred on Staples Lake one year.

Aeration Projects
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The following is a summary of the eighteen aeration projects which have taken place in
Barron and Polk Counties. This summary indicates the general success of aeration in reducing or
eliminating winterkill, and also shows the variety of situations where this management practice
can work.

Antler Lake – Polk County
Antler Lake is a 101 acre seepage lake located in central Polk County. The lake is landlocked
and has a maximum depth of twenty two ft and a mean depth of nine ft. The sport fishery
consists of largemouth bass Micropterous salmoides, northern pike Esox lucius and panfish.
Walleye Sander vitreus have been periodically stocked since 1989 when aeration was started.
Antler Lake had occasional partial winterkills, and was particularly susceptible when the lake
level was below normal. A serious winterkill occurred in February of 1989, prompting the
Antler Lake District to become interested in an aerator system. A cooperative project between
the DNR and the Lake District was undertaken and an aeration system was installed in the fall of
1989. Three, ½ hp air compressors and associated equipment were purchased by the DNR, and
the system is operated and maintained by the Lake District. There has been no winterkill since
the initiation of aeration. A 1995 fisheries survey indicated that the largemouth bass population
had increased significantly since the 1989 winterkill, and that some walleyes were present
(Cornelius 1995a).

Bass Lake – Polk County
Bass Lake is a 138 acre seepage lake located in northern Polk County. The lake has a
maximum depth of nineteen ft and a mean depth of six ft, and the south one-third of the lake is a
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shallow bay with a maximum depth of six ft. The lake has had a history of periodic partial
winterkills which adversely affected the fishery of largemouth bass, northern pike and panfish.
In 1997 the Polk County Sportsman’s Club expressed an interest in installing and operating
an aeration system in Bass Lake. Installation of a compressed air system began in the fall of
1997, but the lake froze before the air lines could be installed on the lake bottom. A DNR owned
3 hp aspirating aerator was run periodically during the winter of 1997-98 to insure that winterkill
did not occur. The compressed air system was installed in the summer of 1998. The aeration
system was purchased by the Sportsman’s Club, and consists of three ¾ hp compressors and six
air lines. The Sportsman’s Club pays the operating costs, but most years DNR personnel put up
the barricade. There has been no recorded winterkill since the initiation of aeration. A 1998
fisheries survey found that largemouth bass, northern pike, bluegills and pumpkinseeds were all
present in sufficient numbers that good populations should develop in the absence of winterkill
conditions (Cornelius 1998).

Camelia Lake – Polk County
Camelia Lake is a 60 acre lake located in the Village of Clayton in southeast Polk County.
The lake has a maximum depth of six ft and a mean depth of four ft. The lake is eutrophic, with
heavy summer algae blooms. Due to frequent severe winterkills, the fish population was poor,
consisting of small black crappies Pomoxis nigromaculatus, black bullheads Ictalusus melas, and
fathead minnows Pimephales promelas.
In the mid 1980s, the Village expressed interest in developing a project with the DNR to
create a desirable fish population in Camelia Lake. In January of 1986, the lake was treated with
rotenone to remove the undesirable fish population. Two ½ hp air compressors were installed
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and started operating in the late fall of 1986. An additional ½ hp air compressor was installed in
1992.
Success of aeration was variable. Adequate dissolved oxygen levels were maintained during
“normal” winters, but in severe winters, winterkill occurred. In 2000, the Village added a 2 hp
aspirating aerator, and no winterkill has occurred since then. In 2005-2006, the Village may
attempt running only the aspirating aerator to prevent winterkill. A likely improving fish
population of northern pike, largemouth bass and panfish is present, based on anecdotal evidence
of improved angling success and increased fishing pressure.

Chain Lake – Barron County
Chain Lake is a 107 acre lake located in the northeastern Barron County. The lake has three
basins, two north of County highway V, and one south of County highway V. The lake has a
maximum depth of nineteen ft and a mean depth of seven ft. The lake contains largemouth bass,
northern pike and panfish, but has a history of periodic severe winterkills.
In 1992, the DNR and Barron County cooperated on a project to install a compressed air
system in the south two basins of Chain Lake. Three ½ hp air compressors were installed, with
four air lines going north of County highway V and two south of County highway V through the
road culvert. There was no winterkill following aeration until the winter of 2003-04, when a
serious winterkill occurred in the basin north of County highway V. Following the winterkill,
the three ½ hp air compressors were replaced with three 1 hp air compressors, which will
hopefully prevent future winterkills. Maintenance and electricity costs are the responsibility of
lakeshore property owners, with contributions from the Brill Sportsmen’s Club. A 2000 fisheries
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survey found good largemouth bass and northern pike populations in terms of density and size
distribution (Cornelius 2000a). However, the 2003-04 winterkill almost certainly had a
significant adverse impact on the fish population.

Coon Lake – Polk County
Coon Lake is a 54 acre lake located in the Village of Frederic in northwest Polk County. The
lake has a maximum depth of sixteen ft and a mean depth of ten ft. The lake is subject to widely
fluctuating water levels. Coon Lake has a history of periodic serious winterkills, particularly
during low water levels. In 1968 the Village installed two “Fresh-Flo” aerators, but winterkills
continued. A 1979 electrofishing survey found one northern pike, several bluegills and crappies,
and abundant bullheads. Coon Lake was treated with rotenone in the fall of 1980 to eliminate
the bullhead population. In the summer of 1981 a compressed air system was installed
consisting of two ½ hp air compressors and four air lines. Since the installation of this system,
there have been two partial winterkills, in 1988-89 and in 1996-97. These winterkills occurred
during low water levels. In spite of the two winterkills, a 2000 fisheries survey showed that
largemouth bass and bluegill populations were re-established, and the overall fish population was
improved compared to before aeration (Cornelius 2000b). The Village maintains and operates
the aeration system.

Desair Lake – Barron County
Desair Lake is an 81 acre lake located in north central Barron County. The lake has a
maximum depth of thirty three ft and a mean depth of seventeen ft. The lake has fluctuating
water levels and is subject to heavy summer and fall algae blooms. The lake had a fairly
desirable fish population of largemouth bass, northern pike and panfish until two consecutive
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years of severe winterkill in 1995-96 and 1996-97. In a cooperative effort between the Lake
Association, Barron County and the DNR, a compressed air system was installed and started
operating in December, 1999. The system consists of three ¾ hp air compressors and six air
lines. There has been no winterkill since the aeration system started operating. The Lake
Association pays maintenance and electricity costs, while the DNR personnel have been putting
up the barricade. A 1999-2000 fisheries survey indicated that the largemouth bass and bluegill
populations which were severely impacted by the two winterkills were well on their way to
recovery (Cornelius 2000c).

Diamond Lake – Polk County
Diamond Lake is a 126 acre seepage lake located north of the Village of Frederic in Polk
County. The lake has a maximum depth of fifteen ft, and much of the lake is less than ten ft
deep. A 1995 fisheries survey found fair populations of largemouth bass and northern pike, and
good populations of bluegills and pumpkinseeds (Cornelius 1995b). Diamond Lake has a history
of occasional partial winterkills. A lakeshore resident operated a surface aerator for years, but
the benefits were likely insignificant. In the fall of 1995 a compressed air system was installed
consisting of one ½ hp air compressor with two air lines. The system was considered
underpowered for a 126 acre lake, but financial constraints precluded a larger system (one
landowner was paying all electrical and maintenance costs). A partial winterkill occurred in the
winter of 1995-96, and low dissolved oxygen was found during the winter of 1996-97, but no
dead fish were reported. Since 1996, no winterkill has been documented.

East (Lotus) Lake – Polk County
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East (Lotus) Lake is a 246 acre lake located in western Polk County near the Village of
Dresser. The lake is shallow, with a maximum depth of fifteen ft and a mean depth of seven ft.
The water is somewhat turbid due to carp Cyprinus carpio and bullhead activity, and heavy
summer algae blooms can occur. East Lake has a long history of fish winterkill. A 2000
fisheries survey found a poor fish population dominated by carp and bullheads, with low
numbers of northern pike and small panfish (Cornelius 2000d). The Polk County Sportsmen’s
Club was interested in an aeration project for East Lake, and donated funds for an aeration
system. A compressed air system consisting of two ¾ hp air compressors with four air lines was
installed in 2004. The system is now in its second winter of operation, and to date dissolved
oxygen levels have remained well above 2.0 ppm. The Osceola Rod and Gun Club have been
paying the electrical costs, while DNR personnel have been putting up the barricade.

Ice House Lake - Polk County
Ice House Lake is a six acre seepage lake located in the Village Park at Clear Lake in
southeast Polk County. The lake has a maximum depth of thirty five ft and a mean depth of
fourteen ft. Ice House Lake has been managed as a trout lake for many years. In 1986 the lake
was chemically treated with rotenone to remove non-trout species. The lake had periodic low
winter dissolved oxygen levels, which some years prevented trout from surviving over the
winter. In 1987 a compressed air system was installed which consisted of one ½ hp air
compressor and two air lines. This system prevented trout winterkill, but Ice House Lake still
produced very few larger trout. It was surmised that a very large percentage of the stocked trout
population was harvested each summer, so that winter aeration was not significantly improving
the fishery. Aeration was discontinued after about four years of operation.
16

Kirby Lake – Barron County
Kirby Lake is a 92 acre seepage lake located in northwest Barron County. The lake has a
maximum depth of 19 ft and a mean depth of eight ft. Water levels can fluctuate several ft over
time. Occasional partial winterkills adversely affected the sport fish population of largemouth
bass, northern pike and panfish. In 1988, a compressed air system was installed by Barron
County with technical assistance and partial funding from the DNR. Two ½ hp air compressors
and four air lines installed. The Lake District is responsible for operation and maintenance of the
aeration system. Since the initiation of aeration, winterkill has been minimal. A partial
winterkill of panfish occurred in 1992, the only documented case of winterkill. A 1995 fisheries
survey found good populations of largemouth bass and northern pike (Cornelius 1995c).
Bluegill and crappie populations had excellent size distributions.

Largon Lake – Polk County
Largon Lake is a 129 acre seepage lake located in northern Polk County. The lake has a
maximum depth of ten ft and a mean depth of six ft. Heavy summer algae blooms are common.
Prior to 1977, Largon Lake had frequent partial winterkills, and the fish population was
composed mainly of a small northern pike population and a large bullhead population. The
Largon Lake District was interested in improving the sport fish population, and funded and
helped design the first compressed air aeration system to be installed in the area. Largon Lake
was treated with rotenone during the winter of 1976-77 to remove the large bullhead population.
The aeration system was installed in 1977 and consisted of four ½ hp air compressors with eight
air lines. Ceramic diffusers with micropores were placed at the ends of the air lines to increase
the efficiency of the aeration system. The ceramic filters proved to be a maintenance problem, as
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the micropores would clog up every few years and require cleaning. Because of this, diffusers
were not installed on subsequent systems, replaced by several 1/8 in holes drilled in the last
several feet of capped air line. The Lake District is responsible for operation and maintenance of
the aeration system. There has been no recorded winterkill in Largon Lake since the aeration
system was installed 28 years ago. A 2003 fisheries survey indicated a quality northern pike
population existed in Largon Lake (Benike 2004).
Little Butternut Lake – Polk County
Little Butternut Lake is a 189 acre lake located one mile west of the Village of Luck in
northwest Polk County. The lake has a maximum depth of twenty three ft and a mean depth of
eight ft. Butternut Creek runs through the lake. The sport fish population consists of northern
pike, largemouth bass, walleye, and panfish. Little Butternut Lake has a history of occasional
partial winterkills. In 1998 the Polk County Sportsmen’s Club funded a compressed air system
consisting of four ¾ hp air compressors with eight air lines. The aeration system, which is
operated by the Sportsmen’s Club and lakeshore property owners, has operated most but not all
winters since its installation. No winterkill has been recorded since the aeration system was
installed.

McKeith Lake – Polk County
McKeith Lake is a 72 acre landlocked seepage lake located near the Village of Cushing in
western Polk County. The lake has two basins which are similar in size, one with a maximum
depth of fifteen ft and the other with a maximum depth of five ft. The lake has a history of
frequent severe winterkill, with fathead minnows being the main fish species present. A
development company purchased considerable shoreline on McKeith Lake, which was then
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plotted into building sites. The company wished to develop a desirable sport fish population in
the lake, and in 1998 installed two ¾ hp air compressors with four air lines in the deeper of the
two basins. No winterkill has been documented since the initiation of aeration, although
dissolved oxygen levels dropped as low as 1.0 ppm throughout the water column during the
winter of 2000-2001. Lakeshore property owners have been operating the aeration system.

Moon Lake – Barron County
Moon Lake is an 84 acre landlocked seepage lake located in a residential area on the south
edge of the City of Rice Lake. The lake has a maximum depth of about five ft. Moon Lake has a
history of frequent partial winterkills and a 1988 fisheries survey found a moderate number of
northern pike, one largemouth bass, small bluegills and abundant bullheads (Cornelius 1993a).
In 2001 several lakeshore property owners installed one 2 hp aspirating aerator in the lake. No
winterkill has occurred since the installation of the aerator. Lakeshore property owners report
that the fish population is improving.

Prairie Lake – Barron County
Prairie Lake is an elongate 1,534 acre impoundment which is part of the 3,764 acre Chetek
Lakes Chain. The lake has a maximum depth of sixteen ft and a mean depth of nine ft. There is
one small inlet that enters the north end of the lake. The lake is eutrophic, and heavy summer
algae blooms are common. The lake has a high quality sport fish population of largemouth bass,
northern pike, walleye, and panfish. Occasional partial winterkills consisting primarily of
panfish but with some gamefish were a problem in the northern one-half of the lake. These
winterkills were a considerable concern to the public, as Prairie Lake is a very popular fishing
lake. In 1991 an aspirating aeration system was installed at Veterans Memorial Park, a county19

owned park near the north end of the lake. The aeration system consisted of six 3 hp aspirating
aerators, with their shafts directed southward down the length of the lake. It soon became
apparent that the continuous winter operation of all six aerators was unnecessary to maintain
adequate dissolved oxygen levels. Now only four aerators are installed each winter. Dissolved
oxygen levels are monitored several times per month, and from one to four aerators are operated
as necessary. There has been no recorded winterkill since the aerators have been operating.
One problem that was encountered was that the aerators were top-heavy, and several have
capsized during windy weather. Additional floatation helped solve this problem.
The DNR funded the initial cost of the aeration system. A maintenance agreement was
signed with six units of government; Barron County, City of Chetek, and four townships.
Therefore, electricity costs, which usually run from $1,000 to $1,500 per year are split six ways.
DNR personnel install and remove the aerators and install the open water barricade, and the Lake
Association removes the barricades. Prairie Lake continues to have a very desirable, well
balanced fish population. A 2001 fisheries survey found moderate populations of walleyes,
largemouth bass, and northern pike with good size distribution (Cornelius 2001). Bluegills and
crappie populations also had very good size distributions.

South Twin Lake – Polk County
South Twin Lake is a 74 acre lake located in the City of Amery in southern Polk County. The
lake has a maximum depth of nine ft and an average depth of five ft. The lake contains
largemouth bass, northern pike and panfish. Severe winterkills were documented in 1956, 1975
and 1979, and likely occurred other years. In the fall of 1989 a compressed air system was
installed by the Amery Lake District. The system consists of two 1/3 hp air compressors with
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two air lines. Although the system is probably underpowered for a 74 acre lake, no winterkill
occurred until January of 2001, when dissolved oxygen levels were low and some dead fish were
observed. This was the only documented winterkill since the aeration system was installed. The
Lake District operates and maintains the system. A 1993 fisheries survey found that moderate
largemouth bass and northern pike populations were developing, and that an abundant, slowgrowing bluegill population was also developing (Cornelius 1993b).

Staples Lake – Barron County
Staples Lake is located on the Barron-Polk County border. The lake is 304 acres, has a
maximum depth of seventeen ft, and a mean depth of ten ft. The lake is highly euthropic and
experiences heavy algae blooms during the summer and fall. Historically, Staples Lake has had
a very high quality sport fish population consisting of walleye, largemouth bass, northern pike
and panfish. The only recorded winterkills were in the 1930s until February of 1977, when a
combination of low water levels and severe winter weather caused dissolved oxygen levels to
drop below 2.0 ppm. Emergency aeration was attempted using a crisafoli pump powered by a
power take-off tractor. Water was pumped from the lake through a large hose and then run down
a baffle to oxygenate the water returning to the lake. Dissolved oxygen levels remained constant
for about a week, and then the tractor quit and could not be restarted in twenty degree below zero
temperatures. Fish started dying the next day, and a severe winterkill occurred. An unbalanced
fish population developed, dominated by black bullhead and black crappie, and gamefish
stocking was ineffective. Therefore, during the springs of 1984 and 1985, fyke nets were used to
remove nearly three-fourths of the bullhead population, and crappies were removed to the point
that catch per effort was reduced about 30% (Cornelius 1989). With additional stocking, a good
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quality fish population was restored, and a 1993 fisheries survey concluded that recovery from
the 1977 winterkill was complete (Cornelius 1993c).
From 1978 to 1999 no winterkill occurred, but dissolved oxygen levels dropped dangerously
low during two winters. In 1999 the DNR and the Staples Lake District cooperated on an
aeration project. Four 2 hp aspirating aerators were purchased by the DNR, with the Lake
District paying the electrical costs of operation. Annual installation and removal of the aerators
and barricade has been done mainly by DNR personnel. Dissolved oxygen levels have been very
good since the aeration system has been operating.

Vincent Lake – Polk County
Vincent Lake is a 70 acre landlocked lake with a maximum depth of fifteen ft and a mean
depth of nine ft. The lake is separated into two basins by a narrow channel, with the south basin
being the largest. The lake is subject to considerable water level fluctuations. Vincent Lake
contains largemouth bass, northern pike and panfish, and frequent severe winterkills have
prevented the establishment of a desirable sport fish population. In the fall of 1993 several
landowners, with technical advice from DNR, installed two ½ hp air compressors and four air
lines in the south basin. Partial winterkills occurred during the winters of 1995-96 and 1996-97
even with the aerators operating. In the fall of 1997 an additional air compressor with two air
lines was installed in the south basin. There has been no recorded winterkill in the south basin
since the addition of the third air compressor. Lakeshore property owners operate and maintain
the system. A 1999 fisheries survey found increasing populations of largemouth bass, northern
pike, and bluegills, and the presence of some stocked walleyes (Cornelius 1999).
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Summary
Aeration of winterkill lakes has been a useful management tool in Barron and Polk Counties.
It is an affordable method of improving fish habitat in small to mid-sized lakes, and can have
significant positive results. Aeration is highly visible management that anglers and lakeshore
property owners can see taking place. Aeration projects are ideal for partnerships between the
public and the DNR.
During 2005-2006 seventeen lakes totaling over 3,000 acres (range 54 – 1,534 acres) had
managed aeration projects. In Barron and Polk Counties, aeration protects valuable high quality
fisheries in Prairie Lake and Staples Lake, and has helped to maintain good quality fisheries in
Kirby Lake, Antler Lake, Diamond Lake, and Little Butternut Lake. Aeration has allowed good
quality fisheries to develop from poor quality fisheries in Largon Lake and Coon Lake. Fish
populations are improving on Desair Lake, Moon Lake, Bass Lake, Camelia Lake, South Twin
Lake, Chain Lake, and Vincent Lake due to aeration. The status of the fish population in
McKeith Lake is unknown, and East Lake is only in its second year of operation. Of the
eighteen aerated lakes, aeration has clearly been of little or no benefit in only Ice House Lake,
and that was because occasional winterkill was not the primary limiting factor to the fish
population.
The seventeen active aeration projects in Barron and Polk Counties are a significant
workload for fisheries management personnel. In the previous four winters (2002-2003 through
2005-2006) WDNR staff has invested from 200 to 600 man-hours into aeration projects each
year. Much of the workload takes place during the late fall and winter, a slower time of the year
for field work. However, the removal of aspirating aerators and barricades occurs during ice-out
in late winter and spring, and can conflict with fyke netting and other fish survey activities. No
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additional aeration projects are foreseen in the near future, but as smaller, shallow lakes become
developed, public interest in more aeration projects is possible. Fish management personnel will
have to look at each new potential project and evaluate how it fits into the overall fisheries
program, and to what extent fish management would be involved.
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Table 1. Barron and Polk County lakes with aeration systems. Year indicates the year aeration
system was installed. All systems were active in 2005-2006, except Ice House Lake.

County
Lake
Barron
Chain

Maximum
Depth (ft)

Acres

Mean
Depth (ft)

Year

Type

107

19

7

1992 3 - ½ hp Air Compressors

Desair

81

33

17

1999 3 - ¾ hp Air Compressors

Kirby

92

19

8

1988 2 - ½ hp Air Compressors

Moon

84

5

Prairie

1,534

16

9

1991 6 - 3 hp Aspirating Aerator

Staples

304

17

10

1999 4 - 2 hp Aspirating Aerator

Polk
Antler

101

22

9

1988 3 - ½ hp Air Compressors

Bass

138

19

6

1998 3 - ¾ hp Air Compressors

Camelia

60

6

4

Coon

54

16

10

1986 3 - ½ hp Air Compressors
1 - 2 hp Aspirating Aerator
1981 2 - ½ hp Air Compressors

Diamond

126

15

East (Lotus)

246

15

7

2004 2 - ¾ hp Air Compressors

6

35

14

1987 1 - ½ hp Air Compressor

Largon

129

10

6

1977 4 - ½ hp Air Compressors

Little
Butternut
McKeith

189

23

8

1998 4 - ¾ hp Air Compressors

72

15

South Twin

74

9

5

1989 2 - ⅓ hp Air Compressors

Vincent

70

15

9

1993 3 - ½ hp Air Compressors

Ice House

2001 1 - 2 hp Aspirating Aerator

1995 1 - ½ hp Air Compressor

1998 2 - ¾ hp Air Compressors
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Figure 1. Barron and Polk County lake aeration projects, 1977 – 2005.
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Figure 2. Compressed air aeration system.

Figure 3. Surface aspirating aeration system.
29

Appendix Table 1. Aeration barrier fence vendors and materials.
Fiberglass Fence Posts/clips
Supplier:

Materials:

K- Fence
RR1 Box 195
Zumbro Falls, MN 55991
507/753-2943
5/8 in diameter posts, 5 ft length
Cost - posts – approx. $3.40 each
Clips – approx. $7.25/25 clips

Floats
Supplier:

Carlon Products Co.
800/243-6682

Materials:

Model #SB-6 float approx. 3 in X 3 in with ½ in hole. One float/post. Double float
every 5th post for extra buoyancy.
Cost – approx. $0.66/float

Rope
Supplier:

Nylon Net Company
845 N. Main, P. O. Box 592
Memphis, TN
901/526-6500

Materials:

Black polypropylene ½ in rope (600 ft role). Stock # 42167
Cost – approx. $44.96/role

Reflective tape and reflective markers
Supplier:

Rent-A-Flash
13605 Stettin Drive
Marathon, WI 54448
715/472-7446 WI order dept. 800/472-7446

Materials:

Tape – 6 in X 50 yd 1484 Orange
Cost – approx. $125.00
Reflective Trail Blazes, Model # CX TB-6 (Cut trail blazes in half, punch hole in
one end for zip typing to the rope between post.)
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Appendix Table 1 (continued).

Marker Signs
Supplier:

Local lumber yards, Menards, etc.

Materials:

12 in X 8 in sheet of ¼ in peg board or other suitable lightweight material. Black
spray paint. Paint signs black and zip tie to the top of every 5th post to provide
contrast and daytime visibility. Need enough zip ties to connect the rope to each
post, marker signs to the top and reflective markers between each post.
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Appendix E
WI Statute 167
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167.10

CHAPTER 167
SAFEGUARDS OF PERSONS AND PROPERTY
167.07
167.10
167.12
167.13
167.14
167.151
167.18
167.19
167.20
167.21

Manufacture, storage and distribution of matches.
Regulation of fireworks.
Safety appliances.
Operation.
Sale regulated.
Unlawful operation of corn shredders.
Threshing machine joints to be covered.
Farm machinery storage.
Stairway guards.
Movable soccer goals.

167.07 Manufacture, storage and distribution of
matches. (1) No person may manufacture, store, offer for sale,
sell, or otherwise dispose of or distribute, any of the following:
(a) White phosphorus, single−dipped, strike−anywhere
matches of the type popularly known as “parlor matches”.
(b) White phosphorus, double−dipped, strike−anywhere
matches, or other type of double−dipped matches, unless the bulb
or first dip of such match is composed of a so−called safety or inert
composition, nonignitible on an abrasive surface.
(c) Matches which, when packed in a carton of 500 approximate capacity and placed in an oven maintained at a constant temperature of 200 degrees Fahrenheit, will ignite in 8 hours.
(d) Blazer, or so−called wind matches, whether of the so−
called safety or strike−anywhere type.
(2) (a) No person may do any of the following:
1. Offer for sale, sell or otherwise dispose of or distribute any
matches, unless the package or container in which such matches
are packed bears plainly marked on the outside thereof the name
of the manufacturer and the brand or trademark under which such
matches are sold, disposed of or distributed.
2. Open more than one case of each brand of matches of any
type or manufacture at any one time in a retail store where matches
are sold or otherwise disposed of.
3. Keep loose boxes or paper−wrapped packages of matches
on shelves or stored in a retail store at a height exceeding 5 feet
from the floor.
(b) All matches stored in warehouses, except manufacturers’
warehouses at the place of manufacture, that contain automatic
sprinkler equipment shall be subject to each of the following conditions:
1. The matches shall be kept only in properly secured cases.
2. The matches shall not be piled to a height exceeding 10 feet
from the floor.
3. The matches shall not be stored within a horizontal distance
of 10 feet from any boiler, furnace, stove or other similar heating
apparatus.
4. The matches shall not be within a horizontal distance of 25
feet from any explosive material kept or stored on the same floor.
(c) All matches shall be packed in boxes or suitable packages,
containing not more than 700 matches in any one box or package.
If more than 300 matches are packed in any one box or package,
the matches shall be arranged in 2 nearly equal portions, with the
heads of the matches in the 2 portions placed in opposite directions. All boxes containing 350 or more matches shall have placed
over the matches a center holding or protecting strip, made of
chipboard, not less than 1.25 inches wide and the strip shall be
flanged down to hold the matches in position when the box is
nested into the shuck or withdrawn from it.

167.22
167.25
167.26
167.27
167.30
167.31
167.32
167.33
167.35

Cigars not to be manufactured in basements.
Refrigerators and iceboxes.
Leaving unguarded ice holes.
Capping and filling wells or similar structures.
Use of firearms, etc., near park, etc.
Safe use and transportation of firearms and bows.
Safety at sporting events.
Snow sports.
Fire safety performance standards for cigarettes.

(3) All match boxes or packages shall be packed in strong
shipping containers or cases; maximum number of match boxes
or packages contained in any one shipping container or case, shall
not exceed the following number:
Nominal Number of
Number of Boxes
Matches per Box
One−half gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 700
One gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500
Two gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400
Three gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300
Five gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200
Twelve gross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
Twenty gross . . . . . . . . . . . . . . . . . over fifty and under 100
Twenty−five gross . . . . . . . . . . . . . . . . . . . . . . . . . under 50
(4) No shipping container or case constructed of fiber board,
corrugated fiber board, or wood, nailed or wirebound, shall
exceed a weight, including its contents, of 75 pounds; and no
lock−cornered wooden case containing matches shall have a
weight, including its contents, exceeding 85 pounds; nor shall any
other article or commodity be packed with matches in any such
container or case; and all such containers and cases in which
matches are packed shall have plainly marked on the outside of the
container or case the words “Strike−Anywhere Matches” or
“Strike−on−the−Box Matches”.
(5) Any person, association or corporation violating this section shall be fined for the first offense not less than $5 nor more
than $25, and for each subsequent violation not less than $25.
History: 1997 a. 254.

167.10 Regulation of fireworks. (1) DEFINITION. In this
section, “fireworks” means anything manufactured, processed or
packaged for exploding, emitting sparks or combustion which
does not have another common use, but does not include any of
the following:
(a) Fuel or a lubricant.
(b) A firearm cartridge or shotgun shell.
(c) A flare used or possessed or sold for use as a signal in an
emergency or in the operation of a railway, aircraft, watercraft or
motor vehicle.
(d) A match, cigarette lighter, stove, furnace, candle, lantern
or space heater.
(e) A cap containing not more than one−quarter grain of explosive mixture, if the cap is used or possessed or sold for use in a
device which prevents direct bodily contact with a cap when it is
in place for explosion.
(f) A toy snake which contains no mercury.
(g) A model rocket engine.
(h) Tobacco and a tobacco product.
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(i) A sparkler on a wire or wood stick not exceeding 36 inches
in length that is designed to produce audible or visible effects or
to produce audible and visible effects.
(j) A device designed to spray out paper confetti or streamers
and which contains less than one−quarter grain of explosive mixture.
(k) A fuseless device that is designed to produce audible or visible effects or audible and visible effects, and that contains less
than one−quarter grain of explosive mixture.
(L) A device that is designed primarily to burn pyrotechnic
smoke−producing mixtures, at a controlled rate, and that produces
audible or visible effects, or audible and visible effects.
(m) A cylindrical fountain that consists of one or more tubes
and that is classified by the federal department of transportation
as a Division 1.4 explosive, as defined in 49 CFR 173.50.
(n) A cone fountain that is classified by the federal department
of transportation as a Division 1.4 explosive, as defined in 49 CFR
173.50.
(p) A novelty device that spins or moves on the ground.
(2) SALE. No person may sell or possess with intent to sell fireworks, unless any of the following apply:
(a) The person sells the fireworks, or possesses the fireworks
with intent to sell them, to a person holding a permit under sub. (3)
(c).
(b) The person sells the fireworks, or possesses the fireworks
with intent to sell them, to a city, village or town.
(bg) The person sells the fireworks, or possesses the fireworks
with intent to sell them, to a person who is not a resident of this
state.
(c) The person sells the fireworks, or possesses the fireworks
with intent to sell them, for a purpose specified under sub. (3) (b)
2. to 6.
(3) USE. (a) No person may possess or use fireworks without
a user’s permit from the mayor of the city, president of the village
or chairperson of the town in which the possession or use is to
occur or from a person designated by the mayor, president or
chairperson to issue a user’s permit. No person may use fireworks
or a device listed under sub. (1) (e) to (g) or (i) to (n) while attending a fireworks display for which a permit has been issued to a person listed under par. (c) 1. to 5. or under par. (c) 6. if the display
is open to the general public.
(b) Paragraph (a) does not apply to:
1. The city, village or town, but municipal fire and law
enforcement officials shall be notified of the proposed use of fireworks at least 2 days in advance.
2. The possession or use of explosives in accordance with
rules or general orders of the department of safety and professional services.
3. The disposal of hazardous substances in accordance with
rules adopted by the department of natural resources.
4. The possession or use of explosive or combustible materials in any manufacturing process.
5. The possession or use of explosive or combustible materials in connection with classes conducted by educational institutions.
6. A possessor or manufacturer of explosives in possession
of a license or permit under 18 USC 841 to 848 if the possession
of the fireworks is authorized under the license or permit.
7. Except as provided in par. (bm), the possession of fireworks
in any city, town or village while transporting the fireworks to a
city, town or village where the possession of the fireworks is
authorized by permit or ordinance.
(bm) Paragraph (a) applies to a person transporting fireworks
under par. (b) 7. if, in the course of transporting the fireworks
through a city, town or village, the person remains in that city,
town or village for a period of at least 12 hours.

Updated 09−10 Wis. Stats. Database

2

(c) A permit under this subsection may be issued only to the
following persons:
1. A public authority.
2. A fair association.
3. An amusement park.
4. A park board.
5. A civic organization.
6. Any individual or group of individuals.
7. An agricultural producer for the protection of crops from
predatory birds or animals.
(d) A person issued a permit for crop protection shall erect
appropriate warning signs disclosing the use of fireworks for crop
protection.
(e) The person issuing a permit under this subsection may
require an indemnity bond with good and sufficient sureties or
policy of liability insurance for the payment of all claims that may
arise by reason of injuries to person or property from the handling,
use or discharge of fireworks under the permit. The bond or
policy, if required, shall be taken in the name of the city, village
or town wherein the fireworks are to be used, and any person
injured thereby may bring an action on the bond or policy in the
person’s own name to recover the damage the person has sustained, but the aggregate liability of the surety or insurer to all persons shall not exceed the amount of the bond or policy. The bond
or policy, if required, together with a copy of the permit shall be
filed in the office of the clerk of the city, village or town.
(f) A permit under this subsection shall specify all of the following:
1. The name and address of the permit holder.
2. The date on and after which fireworks may be purchased.
3. The general kind and approximate quantity of fireworks
which may be purchased.
4. The date and location of permitted use.
5. Other special conditions prescribed by ordinance.
(fm) If a city, village, or town requires that a user’s permit be
signed or stamped, a person who is authorized to issue the permit
under par. (a) may sign or stamp the permit before the permit is
issued rather than signing or stamping the permit at the time that
it is issued.
(g) A copy of a permit under this subsection shall be given to
the municipal fire or law enforcement official at least 2 days
before the date of authorized use. This paragraph does not apply
to a permit authorizing only the sale or possession of fireworks
that are classified by the federal department of transportation as
Division 1.4 explosives, as defined in 49 CFR 173.50.
(h) A permit under this subsection may not be issued to a
minor.
(4) OUT−OF−STATE AND IN−STATE SHIPPING. This section does
not prohibit a vendor from selling fireworks to a nonresident person or to a person or group granted a permit under sub. (3) (c) 1.
to 7. A vendor that ships fireworks sold under this subsection shall
package and ship the fireworks in accordance with applicable
state and federal law.
(5) LOCAL REGULATION. (a) Subject to pars. (b) to (e), a city,
village, town or county may enact an ordinance for any of the following:
1. Defining “fireworks” to include all items included under
sub. (1) (intro.) and anything under sub. (1) (e), (f), (i), (j), (k), (L),
(m) and (n).
2. Prohibiting the sale, possession or use, as defined by ordinance, of fireworks.
3. Regulating the sale, possession or use, as defined by ordinance, of fireworks.
(b) An ordinance under par. (a) may not be less restrictive in
its coverage, prohibition or regulation than this section but may be
more restrictive than this section.
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(d) A county ordinance enacted under par. (a) does not apply
and may not be enforced within any city, village or town that has
enacted or enacts an ordinance under par. (a).
(e) Notwithstanding par. (a) or par. (b), no city, village, town
or county may enact an ordinance that prohibits the possession of
fireworks in that city, town, village or county while transporting
the fireworks to a city, town, village or county where the possession of the fireworks is authorized by permit or ordinance.
(6) STORAGE AND HANDLING. (a) No wholesaler, dealer or jobber may store or handle fireworks in premises unless the premises
are equipped with fire extinguishers approved by the fire official
of the municipality where the premises are located.
(b) No person may smoke where fireworks are stored or handled.
(c) A person who stores or handles fireworks shall notify the
fire official of the municipality in which the fireworks are stored
or handled of the location of the fireworks.
(d) No wholesaler, dealer or jobber may store fireworks within
50 feet of a dwelling.
(e) No person may store fireworks within 50 feet of a public
assemblage or place where gasoline or volatile liquid is dispensed
in quantities exceeding one gallon.
(6m) LICENSING AND INSPECTING MANUFACTURERS. (a) No
person may manufacture in this state fireworks or a device listed
under sub. (1) (e), (f) or (i) to (n) without a fireworks manufacturing license issued by the department of safety and professional
services under par. (d).
(b) No person may manufacture in this state fireworks or a
device listed under sub. (1) (e), (f) or (i) to (n) unless the person
complies with the rules of the department of safety and professional services promulgated under par. (e).
(c) Any person who manufactures in this state fireworks or a
device listed under sub. (1) (e), (f) or (i) to (n) shall provide the
department of safety and professional services with a copy of each
federal license issued under 18 USC 843 to that person.
(d) The department of safety and professional services shall
issue a license to manufacture fireworks or devices listed under
sub. (1) (e), (f) or (i) to (n) to a person who complies with the rules
of the department promulgated under par. (e). The department
may not issue a license to a person who does not comply with the
rules promulgated under par. (e). The department may revoke a
license under this subsection for the refusal to permit an inspection at reasonable times by the department or for a continuing
violation of the rules promulgated under par. (e).
(e) The department of safety and professional services shall
promulgate rules to establish safety standards for the manufacture
in this state of fireworks and devices listed under sub. (1) (e), (f)
or (i) to (n).
(f) The department of safety and professional services may
inspect at reasonable times the premises on which each person
licensed under this subsection manufactures fireworks or devices
listed under sub. (1) (e), (f) or (i) to (n).
(7) PARENTAL LIABILITY. A parent, foster parent, family−
operated group home parent, or legal guardian of a minor who
consents to the use of fireworks by the minor is liable for damages
caused by the minor’s use of the fireworks.
(7m) MUNICIPAL LIABILITY. No city, village, or town, or committee, official, or employee of a city, village, or town, is civilly
liable for damage to any person or property caused by fireworks
for the sole reason that the city, village, or town issued a permit in
accordance with the requirements of sub. (3) and any applicable
requirements authorized under sub. (5), that authorized the purchase, possession, or use of the fireworks.
(8) ENFORCEMENT. (a) A city, village or town may petition the
circuit court for an order enjoining violations of sub. (2), (3) or (6)
or an ordinance adopted under sub. (5).
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(b) Fireworks stored, handled, sold, possessed or used by a person who violates this section, an ordinance adopted under sub. (5)
or a court order under par. (a) may be seized and held as evidence
of the violation. Except as provided in s. 968.20 (4), only the fireworks that are the subject of a violation of this section, an ordinance adopted under sub. (5) or a court order under par. (a) may
be destroyed after conviction for a violation. Except as provided
in s. 968.20 (4), fireworks that are seized as evidence of a violation
for which no conviction results shall be returned to the owner in
the same condition as they were when seized to the extent practicable.
(9) PENALTIES. (a) A person who violates a court order under
sub. (8) (a) shall be fined not more than $10,000 or imprisoned not
more than 9 months or both.
(b) A person who violates sub. (2), (3) or (6) or an ordinance
adopted under sub. (5) shall forfeit not more than $1,000.
(c) A parent or legal guardian of a minor who consents to the
use of fireworks by the minor shall forfeit not more than $1,000.
(g) Whoever violates sub. (6m) (a), (b) or (c) or a rule promulgated under sub. (6m) (e) is guilty of a Class G felony.
History: 1977 c. 260; 1983 a. 446, 538; 1985 a. 135; 1987 a. 377; 1987 a. 403 s.
256; 1989 a. 31; 1989 a. 56 s. 258; 1993 a. 208, 446, 491; 1995 a. 27 ss. 4464 to 4469
and 9116 (5); 1995 a. 330; 1997 a. 3, 35, 283; 2001 a. 109; 2003 a. 298; 2007 a. 20;
2009 a. 28; 2011 a. 32.
NOTE: 2003 Wis. Act 298, which created sub. (7m), contains explanatory
notes.
Cross−reference: See also ss. SPS 305.21, 307.50, and 307.51, Wis. adm. code.
Sub. (4) may be violated in 3 ways: 1) the improper delivery of fireworks legitimately sold at wholesale; 2) the sale of fireworks at retail; or 3) both. Wholesale under
sub. (4) is defined as the sale of goods in quantity for resale. State v. Seigel, 163 Wis.
2d 871, 472 N.W.2d 584 (Ct. App. 1991).
A fireworks purchaser must have a federal license, hold a valid permit under this
section or be a municipality. There is no exception from this requirement because the
seller holds a federal license. City of Wisconsin Dells v. Dells Fireworks, Inc. 197
Wis. 2d 1, 539 N.W.2d 916 (Ct. App. 1995).
Fireworks permits issued to groups do not authorize sales of fireworks to group
members for their individual use. City of Wisconsin Dells v. Dells Fireworks, Inc. 197
Wis. 2d 1, 539 N.W.2d 916 (Ct. App. 1995), 94−1999.
Sub. (4) allows sales to purchasers physically outside of the state’s boundaries but
does not permit sales within the state’s boundaries to nonresidents. Sub. (4) permits
the purchase of restricted fireworks within the state only by purchasers with a permit
or who fit within a specified exception under sub. (2). State v. Victory Fireworks, Inc.
230 Wis. 2d 721, 602 N.W.2d 128 (Ct. App. 1999), 99−0243.

167.12 Safety appliances. Any person, firm, or corporation
who shall sell, offer or expose for sale, or use any machine to be
operated by steam, or other power, for the purpose of husking or
shredding corn or corn stalks shall provide such machine with
safety or automatic feeding devices for the protection from accident by the snapping rollers, husking rollers, and shredding knives
of any person using or operating such machine in the discharge of
their duty, and such machine shall be so guarded that the person
feeding said machine shall be compelled to stand at a safe distance
from the snapping rollers; and any person, firm, or corporation
operating such machine shall maintain thereon such safety or
automatic feeding devices. The duty to equip such machine with
safety or automatic feeding devices, as well as the duty to maintain
the same, shall be absolute; and the exercise of ordinary care on
the part of such person, firm, or corporation operating such
machine shall not be deemed a compliance with such duty; and in
case any person in the employ of such person, firm, or corporation
operating such machine continues in such employment when such
device has not been installed and maintained, as above provided,
such employee shall not be deemed guilty of a want of ordinary
care, on account of so continuing in such employment.
167.13 Operation. No person, firm or corporation shall use,
operate or permit to be used or operated any such machine purchased prior to June 12, 1909, unless during all the time such
machine shall be used and operated it shall be in charge of a competent person whose sole duty shall be to oversee and attend to the
operation and use of the same; nor use, operate or permit to be used
or operated any such machine whatever while the safety devices
or guards are detached.
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167.14 Sale regulated. No such machine shall be sold or
offered or exposed for sale unless the said machine shall have
plainly marked upon it the name and location of the person, firm
or corporation manufacturing the same.
167.151 Unlawful operation of corn shredders. Any
person, firm or corporation who shall violate any of the provisions
of ss. 167.12 to 167.14 shall be punished by a fine of not less than
$25 or more than $100 for each offense.
167.18 Threshing machine joints to be covered. Any
person owning or running any threshing machine in this state so
constructed that any joint, knuckle or jack thereof is dangerously
exposed, who shall neglect to cover or secure the same in some
suitable manner so as to prevent injury to persons passing over or
near the same, shall be punished by fine not exceeding $50 nor less
than $2.
167.19 Farm machinery storage. (1) Retail dealer’s
buildings for the storage of farm tractors, trucks and motorized
farm machinery may be metal covered, pole type or frame and if
other than metal or concrete covered shall not be closer than 30
feet to any other building. If the building is more than 50 feet in
length it shall have more than one door.
(2) Motor fuel and storage batteries must be removed from
units stored in such buildings, and any repairing or overhauling of
the units in such buildings is prohibited.
167.20 Stairway guards. (1) The owner of any building or
other structure which has an open stairway or area way leading to
or abutting upon any sidewalk, and the owner of any real estate
adjacent to or abutting upon any sidewalk and which is lower than
such sidewalk, shall sufficiently guard such stairway or area way
or property as to prevent accidents.
(2) Any person who violates this section shall be fined not less
than $25 nor more than $100 or imprisoned for not less than 30
days nor more than 6 months. Each day during which a violation
of this section continues shall be considered a separate offense.
History: 1997 a. 254.

167.21 Movable soccer goals. (1) In this section:
(a) “Commission” means the federal consumer product safety
commission.
(b) “Department” means the department of safety and professional services.
(c) “Movable soccer goal” means a freestanding structure that
consists of at least 2 upright posts, a crossbar, and support bars and
that is designed to be used as a soccer goal and to be movable to
different locations.
(2) The department shall promulgate rules that establish
safety standards for anchoring and securing, and using counterweights on, movable soccer goals. The standards shall be consistent with guidelines for movable soccer goal safety published by
the commission in January 1995.
(3) No person may erect a movable soccer goal on public land
unless the person erects the goal in the manner required by the
rules promulgated under sub. (2).
(4) A person who violates sub. (3) is subject to a forfeiture of
not more than $500.
History: 2009 a. 390; 2011 a. 32.
Cross−reference: See also ch. SPS 309, Wis. adm. code.

167.22 Cigars not to be manufactured in basements.
No shop or place wherein cigars are manufactured shall be located
below the ground floor.
167.25 Refrigerators and iceboxes. (1) Any person who
discards or abandons any refrigerator, icebox or deep freeze
locker, having a capacity of 1 1/2 cubic feet or more, which is no
longer in use, and which has not had the door removed, or such
portion of the latch mechanism removed to prevent latching or
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locking of the door, is guilty of a misdemeanor. Any owner, lessee
or manager who knowingly permits such a refrigerator, icebox or
deep freeze locker to remain on premises under his or her control
without having the door removed or such portion of the latch
mechanism removed to prevent latching or locking of the door is
guilty of a misdemeanor. Any person violating this section shall
be fined not more than $50 or imprisoned not more than 30 days
or both.
(2) Guilt of a violation of this section shall not, in itself, render
one guilty of manslaughter, battery or other crime against a person
who may suffer death or injury from entrapment in such refrigerator, icebox or deep freeze locker.
History: 1993 a. 482.

167.26 Leaving unguarded ice holes. (1b) In this section:
(a) “Nonprofit membership corporation” means a corporation
as described in s. 779.70 (1).
(b) “Qualified lake association” means an association that
meets the qualifications under s. 281.68 (3m) (a).
(c) “Water quality project” means a project that improves
water quality, including a project that improves fish habitat or that
reduces or prevents any of the following:
1. Blue−green algae.
2. The release of anoxic gases or nutrients.
(1g) Except as provided in sub. (1m), any person who
removes ice or causes its removal from any stream, pond or lake
shall place around the margin of the opening made by such
removal a fence, by setting posts of not less than 2 by 4 in size with
any of the following fencings:
(a) A fence board attached not less than 3 1/2 feet above the
surface of the ice on the stream, pond or lake.
(b) Colored plastic construction roll fencing attached to the
posts.
(1m) Instead of the requirements under sub. (1g), any person
who removes ice or causes its removal from Lake Butte des Morts,
Lake Poygan, Lake Winnebago or Lake Winneconne for the
spearing of sturgeon may mark the opening made by the removal
without using fencing if the person uses at least 2 strips of wood
that protrude at least 3 feet above the surface of the ice. The strips
of wood may not exceed approximately 1.5 inches in width and
approximately 0.25 inch in thickness.
(2) (a) Instead of the requirements under sub. (1g), any person
creating ice holes by aeration of water may do any of the following:
1. Erect and maintain a barricade around the holes consisting
of uprights that are spaced at adequate intervals to maintain the
barricade and that are connected by a continuous rope, cord, or
similar material placed at least 2.5 feet and not more than 4.5 feet
off the surface.
2. Erect and maintain a visual warning mechanism that is
highly visible and that is reflectorized, fluorescent, or lighted.
(b) The connecting rope, cord, or similar material specified in
par. (a) 1. shall have reflectorized, fluorescent, or lighted ribbon
or tape or other reflectorized devices attached to it, so as to be
highly visible, and shall be of sufficient strength to permit
retrieval of the barricade following melting of the ice.
(c) Any person erecting a barricade or warning mechanism
under this subsection shall remove the barricade and all parts of
the barricade or mechanism immediately after the ice has melted.
(2m) (a) Instead of the requirements under subs. (1g) and (2),
any public inland lake protection and rehabilitation district or any
nonprofit membership corporation that is creating ice holes for a
lake by aeration of water for purposes of a water quality project
that has been approved by the department of natural resources
may provide alternative warning methods by doing all of the following:
1. Posting highly visible warning notices at each shoreline
area through which the public has access to the lake.
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2. Providing a written warning notice to each owner of
riparian property on the lake.
(b) Each warning notice placed by a public inland lake protection and rehabilitation district or a nonprofit membership corporation under par. (a) 1. shall meet all of the following requirements:
1. The size, lettering, and format of each notice shall be
designed so as to make the notice readable by the public at a distance of 60 feet.
2. Each notice shall contain the wording “DANGER —
OPEN WATER,” “WARNING — ICE HOLES,” or “DANGER
— THIN ICE” or wording of a similar nature.
3. Each notice shall replicate the wording required under
subd. 2. so that the wording on each notice is visible from the
shoreline and from the water.
4. Each notice shall be made of durable material and lettering
and shall be replaced as necessary so that the notice remains readable throughout the winter season.
5. The notices shall be placed no later than December 15 of
each winter season.
(c) The written notices provided to each owner of riparian
property by a public inland lake protection and rehabilitation district or a nonprofit membership corporation under par. (a) 2. shall
be provided no later than December 15 of each winter season.
(3) (a) Except as provided in par. (b), a person barricading or
marking an ice hole or opening in the manner specified in this section, or erecting a warning device or posting a notice for an ice
hole or opening in the manner specified in this section, shall be
exempt from liability for injury to or the death of any person or for
damage to any property that results from creating the ice hole or
opening.
(b) Except as provided in par. (c), a member of a qualified lake
association or of a nonprofit membership corporation shall be
exempt from any liability incurred by the qualified lake association or nonprofit membership corporation in creating an ice hole
or opening that is subject to the barricading, fencing, or warning
requirements under this section.
(c) Any riparian property owner who is aware of the existence
of an ice hole or opening in the stream, pond, or lake to which his
or her riparian property abuts shall not be exempt from liability as
provided in par. (a) if the owner fails to warn a person to whom the
owner has given permission to cross the property in order to have
access to the stream, pond, or lake by doing one of the following:
1. Directly warning the person of the existence of the ice hole
or opening.
2. Posting a warning notice on the property that complies with
the requirements specified under sub. (2m) (b) 1. to 5.
(4) This section shall not apply to ice holes caused by hydroelectric dams or by air bubbler systems installed by the corps of
engineers for navigational purposes.
(5) This section shall apply to all navigable or public waters
of the state.
(6) Any person violating sub. (1g), (1m), (2), or (2m) shall be
imprisoned for not more than 6 months or fined not more than
$100. Any person who removes a barricade, fencing, a warning
notice, or a warning mechanism or other barrier or marking that
complies with this section during the period beginning with
December 15 of a given year and ending on March 30 of the following year may be imprisoned for not more than 6 months or
fined not more than $100.
History: 1975 c. 296; 1987 a. 27; 1991 a. 269; 1993 a. 133, 213, 491; 1997 a. 167;
2005 a. 395.

167.27 Capping and filling wells or similar structures.
(1) This section applies only to counties of a population of
500,000 or more.
(2) The owner of any real estate shall securely protect any
well, seepage pit, cistern, cesspool, septic tank, or other similar
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structures in active use with a cover of concrete, metal or wood
covered with sheet metal, securely fastened and of sufficient
weight so it cannot be removed by small children and so as to make
it free from danger to persons going upon such real estate.
(3) Whenever any shallow dug well, seepage pit, cistern, cesspool or septic tank is abandoned or its use discontinued, the owner
of the real estate upon which it is located shall promptly fill the
same to grade.
(4) Whenever any drilled, bored or deep dug well, except test
wells of 10 inches or less in diameter, is abandoned or its use discontinued, the owner of the real estate upon which it is located
shall promptly fill the same, either with alternate layers of sand or
clay and concrete, and seal with a concrete cover at least 5 inches
thick, or in accordance with recommendations of the department
of health services.
(5) Whenever any mine shaft, exploration shaft or test well is
abandoned or its use discontinued, the operator or contractor shall
promptly fill same to grade or enclose the same with a fence of
strong woven wire not less than 46 inches wide with one barbwire
above or cap same with a reinforced concrete slab at least 6 inches
thick or with a native boulder at least 3 times the diameter of the
top of the shaft or test well bore. The strands of the woven wire
shall not be smaller than No. 12 wire and the cross wires and
meshes shall not be smaller than No. 16 wire; the strands shall not
be more than 12 inches apart, and the meshes shall not exceed 8
inches square. All wires must be tightly stretched and securely
fastened to sufficient posts firmly set not more than 8 feet apart.
In case any person shall neglect to repair or rebuild such fence
which the person is so required to build and maintain, any person
may complain to the department of safety and professional services or to the local governing body, which shall give notice in
writing to the person who is required to build and maintain such
fence. The department of safety and professional services or the
local governing body shall then proceed to examine the fence, and
if it shall determine that such fence is insufficient, it shall notify
the person responsible for its erection and maintenance and direct
the person to repair or rebuild the fence within such time as it shall
deem reasonable. Any person refusing to comply with such order
shall be subject to the penalties provided.
(6) Existing abandoned mine shafts, exploration shafts or test
wells shall be securely protected by owner of the real estate upon
which it is located.
(7) Any person violating this section shall be fined not less
than $10 nor more than $200 or imprisoned not exceeding 6
months, or both.
(8) Any violation of this section coming to the attention of the
department of safety and professional services or municipal
authorities shall be reported to the attorney general or district
attorney for prosecution.
History: 1993 a. 482; 1995 a. 27 ss. 4471, 4472, 9116 (5) and 9126 (19); 2007 a.
20 s. 9121 (6) (a); 2011 a. 32.

167.30 Use of firearms, etc., near park, etc. (1) Any person who shall discharge or cause the discharge of any missile from
any firearm, slung shot, bow and arrow or other weapon, within
40 rods of any public park, square or enclosure owned or controlled by any municipality within this state and resorted to for recreation or pleasure, when such park, square or enclosure is wholly
situated without the limits of such municipality, shall be punished
by imprisonment in the county jail not exceeding 60 days or by
fine of not more than $25 nor less than one dollar.
(2) Subsection (1) does not apply to the discharge of a firearm
if the actor’s conduct is justified or, had it been subject to a criminal penalty, would have been subject to a defense described in s.
939.45.
History: 2011 a. 35.

167.31 Safe use and transportation of firearms and
bows. (1) DEFINITIONS. In this section:
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(a) “Aircraft” has the meaning given under s. 114.002 (3).
(b) “Encased” means enclosed in a case that is completely
zipped, snapped, buckled, tied or otherwise fastened with no part
of the firearm exposed.
(bg) “Family member of the landowner” means a person who
is related to the landowner as a parent, child, spouse, or sibling.
(bn) “Farm tractor” has the meaning given in s. 340.01 (16).
(c) “Firearm” means a weapon that acts by force of gunpowder.
(cm) “Handgun” has the meaning given in s. 175.60 (1) (bm).
(d) “Highway” has the meaning given under s. 340.01 (22).
(dm) “Implement of husbandry” has the meaning given in s.
340.01 (24).
(e) “Motorboat” has the meaning given under s. 30.50 (6).
(em) “Peace officer” has the meaning given in s. 939.22 (22).
(et) “Private security person” has the meaning given in s.
440.26 (1m) (h).
(f) “Roadway” has the meaning given under s. 340.01 (54).
(fg) “Stationary” means not moving, regardless of whether the
motor is running.
(fm) “Street” means a highway that is within the corporate limits of a city or village.
(fr) “Transmission facility” means any pipe, pipeline, duct,
wire, cable, line, conduit, pole, tower, equipment, or other structure used to transmit or distribute electricity to or for the public or
to transmit or distribute communications or data to or from the
public.
(g) “Unloaded” means any of the following:
1. Having no shell or cartridge in the chamber of a firearm or
in the magazine attached to a firearm.
2. In the case of a cap lock muzzle−loading firearm, having
the cap removed.
3. In the case of a flint lock muzzle−loading firearm, having
the flashpan cleaned of powder.
4. In the case of an electronic ignition muzzle−loading firearm, having the battery removed and disconnected from the firearm.
(h) “Vehicle” has the meaning given in s. 340.01 (74), but
includes a snowmobile, as defined in s. 340.01 (58a), an all−
terrain vehicle, as defined in s. 340.01 (2g), and an electric personal assistive mobility device, as defined in s. 340.01 (15pm),
except that for purposes of subs. (4) (c) and (cg) and (4m)
“vehicle” has the meaning given for “motor vehicle” in s. 29.001
(57).
(2) PROHIBITIONS; MOTORBOATS AND VEHICLES; HIGHWAYS AND
ROADWAYS. (a) Except as provided in sub. (4), no person may
place, possess, or transport a firearm, bow, or crossbow in or on
a motorboat with the motor running, unless one of the following
applies:
1. The firearm is unloaded or is a handgun.
2. The bow does not have an arrow nocked.
3. The crossbow is not cocked or is unloaded and enclosed in
a carrying case.
(b) Except as provided in sub. (4), no person may place, possess, or transport a firearm, bow, or crossbow in or on a vehicle,
unless one of the following applies:
1. The firearm is unloaded or is a handgun.
2. The bow does not have an arrow nocked.
3. The crossbow is not cocked or is unloaded and enclosed in
a carrying case.
(c) Except as provided in sub. (4), no person may load a firearm, other than a handgun, in a vehicle or discharge a firearm or
shoot a bolt or an arrow from a bow or crossbow in or from a
vehicle.
(d) Except as provided in sub. (4) (a), (bg), (cg), (e), and (g),
no person may discharge a firearm or shoot a bolt or an arrow from
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a bow or crossbow from or across a highway or within 50 feet of
the center of a roadway.
(e) A person who violates pars. (a) to (d) is subject to a forfeiture of not more than $100.
(3) PROHIBITIONS; AIRCRAFT. (a) Except as provided in sub.
(4), no person may do any of the following:
1. Place, possess, or transport a firearm, bow, or crossbow in
or on a commercial aircraft, unless the firearm is unloaded and
encased or unless the bow or crossbow is unstrung or is enclosed
in a carrying case.
2. Place, possess, or transport a firearm, bow, or crossbow in
or on a noncommercial aircraft, unless the firearm is unloaded and
encased or the firearm is a handgun or unless the bow or crossbow
is unstrung or is enclosed in a carrying case.
(b) Except as provided in sub. (4), no person may load or discharge a firearm or shoot a bolt or an arrow from a bow or crossbow in or from an aircraft.
(c) A person who violates par. (a) or (b) shall be fined not more
than $1,000 or imprisoned not more than 90 days or both.
(3m) PROHIBITIONS; TRANSMISSION FACILITIES. (a) Except as
provided in sub. (4) (b) and (h), no person may intentionally discharge a firearm in the direction of a transmission facility.
(b) A person who violates par. (a) and causes damage to a transmission facility is subject to a forfeiture of not more than $100.
(c) In addition to any forfeiture imposed under par. (b), the
court shall revoke any hunting license under ch. 29 that is issued
to the person found in violation for a period of one year.
(d) In addition to any forfeiture imposed under par. (b) and the
revocation required under par. (c), the court shall enter a restitution order that requires the defendant to pay to the owner of the
transmission facility the reasonable cost of the repair or replacement of the transmission facility.
(4) EXCEPTIONS. (a) Subsections (2) and (3) do not apply to
any of the following who, in the line of duty, place, possess, transport, load or discharge a firearm in, on or from a vehicle, motorboat or aircraft or discharge a firearm from or across a highway or
within 50 feet of the center of a roadway:
2. A member of the U.S. armed forces.
3. A member of the national guard.
4. A private security person who meets all of the following
requirements:
a. He or she holds either a private detective license issued
under s. 440.26 (2) (a) 2. or a private security permit issued under
s. 440.26 (5).
b. He or she holds a certificate of proficiency to carry a firearm issued by the department of safety and professional services.
c. He or she is performing his or her assigned duties or responsibilities.
d. He or she is wearing a uniform that clearly identifies him
or her as a private security person.
e. His or her firearm is in plain view, as defined by rule by the
department of safety and professional services.
(ag) Subsection (2) (b) 1. does not apply to a firearm that is
placed or possessed on a vehicle that is stationary.
(am) 1. Subsections (2) (a), (c) and (d) and (3) (a) and (b) do
not apply to a peace officer who, in the line of duty, loads or discharges a firearm in, on or from a vehicle, motorboat or aircraft or
discharges a firearm from or across a highway or within 50 feet of
the center of a roadway.
2. Subsection (2) (b) does not apply to a peace officer who
places, possesses or transports a firearm in or on a vehicle, motorboat or aircraft while in the line of duty.
3. Subsection (2) (b) does not apply to a person employed as
a peace officer who places, possesses or transports a firearm in or
on a vehicle while traveling in the vehicle from his or her residence to his or her place of employment as a peace officer.
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(at) Subsections (2) (c) and (d) and (3) (b) do not apply to the
discharge of a firearm if the actor’s conduct is justified or, had it
been subject to a criminal penalty, would have been subject to a
defense described in s. 939.45.
(b) Subsections (2) (a), (b) and (c), (3) (a) and (b), and (3m) do
not apply to the holder of a scientific research license under s.
169.25 or a scientific collector permit under s. 29.614 who is using
a net gun or tranquilizer gun in an activity related to the purpose
for which the license or permit was issued.
(bg) 1. Subsection (2) (a), (b), (c), and (d) does not apply to
a state employee or agent, or to a federal employee or agent, who
is acting within the scope of his or her employment or agency, who
is authorized by the department of natural resources to take animals in the wild for the purpose of controlling the spread of disease in animals and who is hunting in an area designated by the
department of natural resources as a chronic wasting disease eradication zone, except that this subdivision does not authorize the
discharge of a firearm or the shooting of a bolt or arrow from a bow
or crossbow across a state trunk highway, county trunk highway,
or paved town highway.
1g. Subsection (2) (b) and (c) does not apply to a landowner,
a family member of the landowner, or an employee of the landowner who is using a firearm, bow, or crossbow to shoot wild animals from a farm tractor or an implement of husbandry on the
landowner’s land that is located in an area designated by the
department of natural resources as a chronic wasting disease eradication zone.
2. This paragraph does not apply after June 30, 2010.
(bn) Subsection (2) (a) does not apply to a person using a bow
or a crossbow for fishing from a motorboat.
(bt) Subsection (2) (b) does not apply to the placement, possession, or transportation of an unloaded firearm in or on a vehicle
if all of the following apply:
1. The vehicle is a self−propelled motor vehicle with 4 rubber−tired wheels.
2. The vehicle is not certified by the manufacturer for on−road
use.
3. The vehicle is not an all−terrain vehicle, as defined in s.
340.01 (2g).
4. The vehicle is being used to transport individuals involved
in sport shooting activities at sport shooting ranges, as defined in
s. 895.527 (1), and is not being used to transport individuals
involved in hunting.
5. The vehicle is being operated entirely on private property
and is not being operated in the right−of−way of any highway.
(c) Subsection (2) (b) and (c) does not apply to the holder of
a Class A or Class B permit under s. 29.193 (2) who is hunting
from a stationary vehicle.
(cg) A holder of a Class A or Class B permit under s. 29.193
(2) who is hunting from a stationary vehicle may load and discharge a firearm or shoot a bolt or an arrow within 50 feet of the
center of a roadway if all of the following apply:
1. The roadway is part of a county highway, a town highway
or any other highway that is not part of a street or of a state trunk
or federal highway.
2. The vehicle is located off the roadway and is not in violation of any prohibition or restriction that applies to the parking,
stopping or standing of the vehicle under ss. 346.51 to 346.55 or
under a regulation enacted under s. 349.06 or 349.13.
3. The holder of the permit is not hunting game to fill the tag
of another person.
4. The holder of the permit has obtained permission from any
person who is the owner or lessee of private property across or on
to which the holder of the permit intends to discharge a firearm or
shoot a bolt or an arrow.
5. The vehicle bears special registration plates issued under
s. 341.14 (1), (1a), (1e), or (1m) or displays a sign that is at least
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11 inches square on which is conspicuously written “disabled
hunter”.
6. The holder of the permit discharges the firearm or shoots
the bolt or arrow away from and not across or parallel to the roadway.
(cm) For purposes of pars. (c) and (cg), the exemption from
sub. (2) (b) under these paragraphs only applies to the firearm,
bow or crossbow being used for hunting by the holder of the
Class A or Class B permit under s. 29.193 (2).
(co) For purposes of par. (cg), a person may stop a vehicle off
the roadway on the left side of the highway.
(cr) For purposes of par. (cg) 4., “private property” does not
include property leased for hunting by the public, land that is subject to a contract under subch. I of ch. 77, or land that is subject
to an order designating it as managed forest land under subch. VI
of ch. 77 and that is not designated as closed to the public under
s. 77.83 (1).
(d) Subsection (2) (b) does not prohibit a person from leaning
an unloaded firearm against a vehicle.
(e) Subsection (2) (d) does not apply to a person who is legally
hunting small game with a muzzle−loading firearm or with a shotgun loaded with shotshell or chilled shot number BB or smaller,
if the surface of the highway or roadway is anything other than
concrete or blacktop.
(f) Subsection (2) (d) does not prohibit a person from possessing a loaded firearm within 50 feet of the center of a roadway if
the person does not violate sub. (2) (b) or (c).
(g) A person who is fishing with a bow and arrow may shoot
an arrow from a bow, and a person who is fishing with a crossbow
may shoot a bolt from a crossbow, within 50 feet of the center of
a roadway if the person does not shoot the arrow or bolt from the
roadway or across a highway.
(h) Subsection (3m) does not apply to any of the following who
discharge a firearm in the direction of a transmission facility:
1. A member of the armed forces in the line of duty.
2. A member of the national guard in the line of duty.
3. A peace officer in the line of duty.
4. A private security person who meets all of the requirements
under par. (a) 4.
(i) Subsection (2) (b) and (c) does not apply to a person legally
hunting from a stationary nonmotorized vehicle that is not
attached to a motor vehicle.
(4m) RULES. The department of natural resources may further
restrict hunting from stationary vehicles on county or town highways by promulgating rules designating certain county and town
highways, or portions thereof, upon which a holder of a Class A
or Class B permit issued under s. 29.193 (2) may not discharge a
firearm or shoot a bolt or an arrow from a bow or crossbow under
sub. (4) (cg). For each restriction of hunting from a county or town
highway contained in a rule to be promulgated under this subsection, the department shall submit a specific justification for the
restriction with the rule submitted to legislative council staff for
review under s. 227.15 (1).
(5) WEAPONS SURCHARGE. (a) If a court imposes a fine or forfeiture for a violation of this section, the court shall also impose
a weapons surcharge under ch. 814 equal to 75% of the amount of
the fine or forfeiture.
(b) If a fine or forfeiture is suspended in whole or in part, the
weapons surcharge shall be reduced in proportion to the suspension.
(c) If any deposit is made for an offense to which this subsection applies, the person making the deposit shall also deposit a sufficient amount to include the weapons surcharge under this subsection. If the deposit is forfeited, the amount of the weapons
surcharge shall be transmitted to the secretary of administration
under par. (d). If the deposit is returned, the amount of the weapons surcharge shall also be returned.
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(d) The clerk of the circuit court shall collect and transmit to
the county treasurer the weapons surcharge as required under s.
59.40 (2) (m). The county treasurer shall then pay the secretary
of administration as provided in s. 59.25 (3) (f) 2. The secretary
of administration shall deposit all amounts received under this
paragraph in the conservation fund to be appropriated under s.
20.370 (3) (mu).
History: 1985 a. 36; 1987 a. 27, 353; 1991 a. 77; 1993 a. 147; 1995 a. 122, 201;
1997 a. 248, 249; 1999 a. 32, 158; 2001 a. 8, 56, 90, 108; 2003 a. 33, 139, 326; 2005
a. 169, 253, 286, 345; 2007 a. 97; 2009 a. 246; 2011 a. 32, 35, 51, 180, 265.
Cross−reference: See also ss. NR 10.001, 10.05, and 10.07, Wis. adm. code.

167.32 Safety at sporting events. (1) DEFINITIONS. In this
section:
(a) “Alcohol beverages” means fermented malt beverages and
intoxicating liquor.
(b) “Facility” means building or stadium.
(c) “Fermented malt beverages” has the meaning designated
in s. 125.02 (6).
(d) “Intoxicating liquor” has the meaning designated in s.
125.02 (8).
(e) “Passing” includes pushing, pulling, throwing and moving.
(f) “Sports facility” means a facility where sporting events are
held, regardless of whether that is the exclusive use of the facility.
(2) BODY PASSING. (a) A spectator at a sporting event at a
sports facility shall not participate in the process of passing
another person above the floor or ground from one location to
another.
(b) Paragraph (a) does not apply to the act of a person moving
another person in order to render first aid or otherwise assist or
care for that other person.
(3) OBJECT PASSING. A spectator at a sporting event at a sports
facility shall not participate in the process of passing bleachers,
seats or other objects in a manner which threatens the safety of
other persons.
(4) ALCOHOL CONSUMPTION. (a) A spectator shall not bring
alcohol beverages into a sports facility where there is a sporting
event at the sports facility.
(b) A spectator shall not possess or consume alcohol beverages
at a sporting event at a sports facility if the alcohol beverages were
brought to the facility as specified in par. (a).
(c) This subsection does not apply to any vendor or other person who brings alcohol beverages into a sports facility with the
authorization of the person in charge of the facility.
(5) FORFEITURE. Any person who violates sub. (2), (3) or (4)
shall forfeit $50.
(6) CITATION PROCEDURE. The state may use the citation procedures under s. 778.25 to enforce this section. A county or municipality may use the citation procedures under s. 778.25 to enforce
a local ordinance strictly conforming to this section.
History: 1985 a. 254.

167.33 Snow sports. (1) DEFINITIONS. In this section:
(a) “Affiliate” means:
1. With respect to a partnership, each partner thereof.
2. With respect to a limited liability company, each member
thereof.
3. With respect to a corporation, each officer, director, principal stockholder, and controlling member thereof.
(b) “Competition” means any event authorized by a ski area
operator, or by an agent of a ski area operator, that involves a comparison of skills used in one or more snow sports. “Competition”
includes training sessions for such an event.
(c) “Freestyle features” means man−made features that
include boxes, jumps, hits, jibs, tabletops, spikes, take−off ramps,
landings, banks, half pipes, picnic tables, logs, and pipes.
(d) “Freestyling” means mogul jumping, mogul skiing, ski
jumping, aerial skiing, ski cross, ski ballet, snowboarding, and
any other similar snow sport.
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(e) “Hazard” means any man−made or natural obstacle or hazard. “Hazard” includes ridges, sharp corners, jumps, bumps,
moguls, valleys, dips, cliffs, ravines, and bodies of water.
(f) “Lift” means any aerial tramway or lift, a surface lift, a tow,
or a conveyor used by a ski area operator to transport participants
in snow sports at a ski area.
(g) “Participant in a snow sport” means an individual who is
engaged in a snow sport or who is walking or otherwise traveling
within a ski area for purposes of engaging in the sport. “Participant in a snow sport” also means an individual who is present at
a ski area to observe others engaged in a snow sport or who is a
passenger on a lift. “Participant in a snow sport” includes an individual that is an employee of a ski area operator when he or she
is acting outside the scope of his or her employment.
(h) “Ski area” means trails, terrains, and other outdoor areas
that are used by individuals engaged in snow sports and that is
administered as a single enterprise by a ski area operator.
(i) “Ski area infrastructure” means lifts and any associated
components, snowmaking equipment and any associated components, and utility structures, buildings, huts, signs, lift mazes,
fences, or other structures located within a ski area.
(j) “Ski area operator” means a person that owns or is responsible for operating a ski area or its affiliates. “Ski area operator”
includes the employees and agents of a ski area operator.
(k) “Ski area vehicle” means a motorized vehicle used in the
operation and maintenance of a ski area or used as transportation
within a ski area.
(L) “Skiing” means downhill skiing, alpine skiing, nordic skiing, cross−country skiing, telemarking, snowshoeing, or snowboarding.
(m) “Sledding” means sliding down a prepared course on
sleds, toboggans, ski bikes, or comparable devices. “Sledding”
excludes tubing.
(n) “Snowmaking equipment” includes pipes, hoses, hydrants,
snow guns, fans, wands, pumps, and any other equipment associated with making snow.
(o) “Snow sport” means skiing, sledding, tubing, or freestyling.
(p) “Tree skiing area” means an area open to skiing, that is not
groomed for skiing, and that is forested.
(q) “Tubing” means sliding down a prepared course on inflatable tubes, minibobs, or comparable devices.
(2) CONDITIONS AND RISKS OF SNOW SPORTS. For purposes of
this section, conditions and risks consist of all of the following:
(a) Changes in weather or visibility.
(b) The presence of surface or subsurface conditions, including any of the following:
1. Snow, ice, crust, slush, soft spots, holes, grooves, bare
spots, cuts, rocks, boulders, or tracks from ski area vehicles.
2. Forest growth or debris, including stumps, logs, or brush.
(c) Ridges, sharp corners, bumps, moguls, valleys, rollers,
dips, cliffs, ravines, and double fall lines.
(d) Variations in the difficulty of terrain, surface conditions, or
subsurface conditions on a single trail or terrain or among trails or
terrains that are designated the same level of difficulty at the ski
area or at another ski area.
(e) The risk of injury or death on trails and terrains that fall
away or drop off toward hazards.
(f) The risk of collision with other participants in snow sports,
employees of a ski area operator, or ski area infrastructure.
(g) Variation in the location, construction, configuration, or
steepness of trails or terrains.
(h) The greater risk of collision, injury, or death in treed areas,
in areas where competitions are held, and in areas where freestyling is allowed.
(3) DUTIES OF SKI AREA OPERATORS; SIGNAGE; NOTICE. (a)
Notice on tickets required. Each ski area operator shall print on
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each ticket or season pass that it issues to participants in snow
sports the following warning:
“WARNING: Under Wisconsin law, each participant in a snow
sport assumes the risk of injury or death to person or injury to
property resulting from the conditions and risks that are considered to be inherent in a snow sport, has a number of duties that
must be met while engaging in a snow sport, and is subject to limitations on the ability to recover damages from a ski area operator
for injuries or death to a person or to property. A complete copy
of this law is available for review at the main site where tickets to
this ski area are sold.”
(b) Signs required; generally. Each ski area operator shall post
and maintain a sign that is at least 10 square feet in size at or near
each of the sites where tickets to the ski area are sold, at or near
each of the entrances or lift loading areas for areas that are open
to snow sports, and at or near each area open to sledding or tubing
which is not served by a lift. The sign shall contain the following
warning:
“WARNING — ASSUMPTION OF RISKS: Under Wisconsin law, each participant in a snow sport is considered to have
accepted and to have knowledge of the risk of injury or death to
person or injury to property that may result. Under Wisconsin law,
each participant in a snow sport has the duty to take the precautions that are necessary to avoid injury or death to person or injury
to property. Wisconsin law sets forth certain other limitations on
the liability of ski area operators for injuries or death to person or
injury to property. A complete copy of this law is available for
review at the main site where tickets to this ski area are sold.”
(c) Copies of law. Each ski area operator shall post and maintain a current copy of all of the provisions of this section at the
main site where tickets to the ski area are sold and shall make a
copy of it for any individual upon request.
(d) Signs required; skiing or sledding areas. In addition to the
sign required under par. (b), each ski area operator shall post and
maintain a sign that is at least 10 square feet in size at or near each
entrance to a loading area of a lift that serves areas open to skiing
or sledding. The sign shall contain the following warning:
“WARNING — DUTIES OF INDIVIDUALS ENGAGED IN
SKIING OR SLEDDING: Under Wisconsin law, each individual
engaged in skiing or sledding has a duty to do all of the following:
1. Obey all posted warnings and signs.
2. Keep off of closed trails and out of closed areas.
3. Know the range of his or her ability and engage in skiing
or sledding within that ability.
4. Assess the difficulty of the trails and terrains that are open
to skiing or sledding.
5. Maintain control of his or her speed and direction.
6. Be able to stop or avoid other individuals or objects.
7. Yield to other individuals engaged in skiing or sledding
who are ahead or who are down the slope.
8. Not stop at a point that will result in the individual obstructing a trail or not being visible from above.
9. Yield to other individuals engaged in skiing or sledding
who are uphill when starting downhill or when merging onto a
trail.
10. Be able to safely board, ride, and deboard any lift serving
an area open to skiing or sledding.
11. Board and deboard a lift only at designated sites.”
(e) Signs required; tubing areas. In addition to the sign
required under par. (b), each ski area operator shall post and maintain a sign that is at least 10 square feet in size at or near each
entrance to a loading area of a lift that serves areas open to tubing
or at or near an entrance of an area open to tubing that is not served
by a lift. The sign shall contain the following warning:
“WARNING — DUTIES OF INDIVIDUALS ENGAGED IN
TUBING: Under Wisconsin law, each individual engaged in tubing has a duty to do all of the following:
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1. Obey all posted warnings and signs.
2. Keep out of closed areas.
3. Know the range of his or her ability and engage in tubing
within that ability.
4. Assess the difficulty of the terrain that is open to tubing.
5. Maintain control of the speed and direction of the tube or
other device that is being used.
6. Comply with any posted limits imposed on the number of
passengers or on the amount of weight of the tube or other device
while it is being ridden.
7. Be able to safely board, ride, and deboard any lift serving
an area open to tubing.
8. Board and deboard a lift only at designated sites.
9. Yield to other individuals engaged in tubing who are ahead
or who are down the slope.
10. Look uphill and yield to oncoming tubes before leaving
the bottom of the hill at the end of a run.
(f) Signs required; trails and terrains. Each ski area operator
shall designate the trails that are open for skiing in its ski area and
shall determine the difficulty level of each trail. The ski area operator shall post and maintain a sign at or near the beginning of each
trail. The sign shall contain the name of the trail and all of the
applicable wording and emblems specified in this paragraph to
describe the difficulty level of the trail or terrain. The sign shall
be at least 4 square feet in size. Each sign shall contain one or more
of the following designations that are applicable:
1. The word “easier” with an emblem consisting of a green
circle.
2. The words “difficult” or “more difficult” with an emblem
consisting of a blue square.
3. The words “most difficult” with an emblem consisting of
a black diamond.
4. The word “expert” or “extreme” with an emblem consisting of 2 black diamonds.
5. The words “freestyling area ahead” with an emblem consisting of an orange oval.
6. The words “tree skiing — caution.” The sign shall have an
orange background or orange lettering with a black or white background and shall contain the additional statement: “This back
country trail is not groomed or patrolled — Never ski here alone.”
(g) Areas open to freestyling; signs and barricades required.
A ski area operator shall designate an area as an area for freestyling if it contains one or more freestyle features. A ski area operator shall construct and maintain a barricade with fencing, roping,
or similar means at the entrance to such an area. The opening in
the barricade may not be wider than 30 feet. The ski area operator
shall post and maintain a sign at or near the entrance of the area
that is at least 3 square feet in size and that shows the boundaries
of the area open to freestyling. The sign shall contain emblems
consisting of a stop sign and orange oval. The sign shall contain
all of the following:
1. The words “freestyling skills required.”
2. The words “helmets are recommended” or “consider wearing a helmet.”
(h) Lifts; signs required. For each lift that is used by individuals engaged in skiing and that does not serve any trail that is
described under par. (f) as “easier,” the ski operator shall post and
maintain, at or near the loading area for the lift a sign that is at least
10 square feet in size near or at the entrance of the loading area.
The sign shall contain the following warning:
“WARNING: This lift does not serve any trails that are “easier” (marked with a green circle emblem). All of the trails served
by this lift are “difficult” or “more difficult” (marked with a blue
square emblem), “most difficult” (marked with a black diamond
emblem), “expert” or “extreme terrain” (marked with an emblem
consisting of 2 black diamonds), or “freestyling terrain ahead”
(marked with an orange oval).”
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(i) Ski area vehicles; signs required. A ski area operator shall
post and maintain signs on various trails or lift towers throughout
the ski area that are at least 4 square feet in size that contain the
following statement: “Caution: Ski area vehicles may be in
operation at any time.”
(j) Variation of signs. 1. In lieu of posting and maintaining
each of the separate signs required under par. (b) and par. (d) or (e),
a ski area operator may post and maintain a single sign that is at
least 12 square feet in size and that contains all of the required
warnings.
2. A ski area operator may, in a ski area with fewer than 100
acres in use for a snow sport vary from the specific wording, size,
and location requirements for signs specified under this subsection, but any variation may not preclude a reasonably prudent participant in a snow sport from finding or understanding the contents
of the sign.
(4) DUTIES OF SKI AREA OWNERS; OTHER DUTIES. (a) Maps.
Each ski area operator shall post and maintain a map of the trails
and terrains in the ski area that are designated for any snow sport
at all of the sites where tickets to the ski area are sold if the ski area
has more than 3 trails. The map shall contain the names of each
trail or terrain and a description of the level of difficulty for each
trail as determined by the ski area operator under sub. (3) (f). The
sign shall be at least 32 square feet in size.
(ag) Markings. Each ski area operator shall mark hydrants,
water pipes, and any other man−made structures on a ski area that
are not readily visible to participants in a snow sport under conditions of ordinary visibility from a distance of at least 100 feet. A
ski area operator may use any type of marker, including a wooden
or bamboo pole, flag, or sign if the marker is visible from a distance of 100 feet and if the marker itself does not constitute a serious hazard to participants in a snow sport. Variations in steepness
or terrain, whether natural or as a result of slope design, snowmaking, or grooming operations, including roads, catwalks, or other
terrain modifications, are not man−made structures for the purpose of this paragraph.
(ar) Padding policies. A ski area operator shall adopt a written
policy determining which man−made ski area infrastructures
require protective padding and determining the type, height,
thickness, and color of the padding. The policy shall take into consideration factors including the infrastructure’s size and location
at the ski area and its visibility to the public under conditions of
normal visibility.
(b) Ski area vehicles. 1. Each ski area operator shall ensure
that each ski area vehicle that is present on a trail during the hours
in which a lift is being operated shall display all of the following:
a. A flashing light on or near the top of the ski area vehicle
whenever the ski area vehicle’s engine is on.
b. If the ski area vehicle is an all−terrain vehicle, a snowmobile, or a similarly sized motorized vehicle, in addition to the
flashing light as specified in subd. 1., a red or orange flag that is
at least 40 square inches in size and that is mounted at least 5 feet
from the bottom of the tracks or tires.
2. If any grooming operations take place on a ski trail during
hours in which a lift is being operated, the ski area operator shall
close that trail to the public at the top entrance to the trail until the
grooming operations are complete on that trail. If a groomer is traversing part of a ski area that is not part of a ski trail during hours
in which a lift is being operated, the ski area operator shall provide
an escort for the groomer to warn guests of the approaching
groomer.
3. A ski area operator shall have a written policy that specifies
the training required for anyone to operate a snowmobile or an all−
terrain vehicle within the ski area, and shall have a written policy
addressing recommended routes for snowmobiles or all−terrain
vehicles to follow when used during the hours in which a lift is
being operated.
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4. No ski area operator may allow anyone under the age of 18
to operate a snowmobile or an all−terrain vehicle within the ski
area.
5. Any employee of a ski area operating a snowmobile or an
all−terrain vehicle shall possess a valid driver’s license.
6. A ski area operator shall prohibit the use of privately owned
snowmobiles or all−terrain vehicles within the ski area during the
hours in which a lift is being operated.
7. The operator of a snowmobile or an all−terrain vehicle may
not operate the vehicle at a rate of speed greater than is reasonable.
8. Whenever possible, the person operating a snowmobile or
an all−terrain vehicle within a ski area during the hours in which
a lift is being operated shall give skiers the right−of−way.
(c) Lift inspections. Annually, a ski area operator shall have
all of the lifts located in its ski area inspected by a qualified lift
inspector to determine whether the lift is in compliance with the
rules promulgated by the department of safety and professional
services.
(d) Lift inspectors. In order to be a qualified lift inspector for
purposes of par. (c), an individual shall be either or both of the following:
1. An individual authorized by the department of safety and
professional services to make inspections of lifts pursuant to ch.
101.
2. An individual who has knowledge of the requirements of
the rules specified in par. (c) and of the design and operation of
lifts and who has one of the following:
a. A degree of engineering from a recognized university.
b. Experience as an inspector of lifts for an insurance company that has provided liability insurance coverage to any ski area.
(5) DUTIES OF INDIVIDUALS ENGAGED IN SNOW SPORTS. (a)
Safety rules; skiing and sledding. Each individual engaged in skiing or sledding at a ski area has a duty to do all the following:
1. Obey all posted warnings and signs.
2. Keep off of closed trails and out of closed areas.
3. Know the range of his or her ability and engage in skiing
or sledding within that ability.
4. Assess the difficulty of the trails and terrains that are open
to skiing or sledding.
5. Maintain control of his or her speed and direction.
6. Comply with any posted limits that are imposed on the
number of passengers or on the amount of weight of the sled or
other sledding device while it is being ridden.
7. Be able to stop or avoid other individuals or objects.
8. Yield to other individuals engaged in skiing or sledding
who are ahead or who are down the slope.
9. Not stop at a point that will result in the individual obstructing a trail or not being visible from above.
10. Yield to other individuals engaged in skiing or sledding
who are uphill when starting downhill or merging onto a trail.
11. Be able to safely board, ride, and deboard any lift serving
an area open to skiing or sledding.
12. Board and deboard a lift only at designated sites.
13. If involved in a collision with another participant in a
snow sport that results in injury or death, not leave the vicinity of
the collision before giving his or her name and current address to
an employee of the ski area operator or a member of the ski patrol,
except for the purpose of securing aid for a person injured in the
collision. A person who leaves the scene of the collision for the
purpose of securing aid shall give his or her name and current
address after securing the aid.
(b) Safety rules; tubing. Each individual engaged in tubing at
a ski area has a duty to do all of the following:
1. Obey all posted signs and warnings.
2. Keep out of closed areas.
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3. Know the range of his or her ability and engage in tubing
within that ability.
4. Assess the difficulty of terrain that is open to tubing.
5. Maintain control of his or her speed and direction.
6. Comply with any posted limits that are imposed on the
number of passengers or on the amount of weight of the tube or
other tubing device while it is being ridden.
7. Be able to safely board, ride, and deboard a lift serving an
area open to tubing.
8. Board and deboard a lift only at designated sites.
9. Yield to other individuals engaged in tubing who are ahead
or who are down the slope.
10. Look uphill and yield to oncoming tubes before leaving
the bottom of the hill at the end of a run.
11. If involved in a collision with another participant in a
snow sport that results in injury or death, not leave the vicinity of
the collision before giving his or her name and current address to
an employee of the ski area operator or a member of the ski patrol,
except for the purpose of securing aid for a person injured in the
collision. A person who leaves the scene of the collision for the
purpose of securing aid shall give his or her name and current
address after securing the aid.
History: 2011 a. 199; s. 35.17 correction in (3) (e) 9.

167.35 Fire safety performance standards for cigarettes. (1) DEFINITIONS. In this section:
(a) “Cigarette” means any roll of tobacco wrapped in paper or
in any substance other than tobacco.
(b) “Department” means the department of safety and professional services unless the context requires otherwise.
(c) “Direct marketer” has the meaning given in s. 139.30 (2n).
(d) “Distributor” has the meaning given in s. 139.30 (3).
(e) “Jobber” has the meaning given in s. 139.30 (6).
(f) “Manufacturer” means any of the following:
1. Any person who manufactures or otherwise produces cigarettes anywhere or causes cigarettes to be manufactured or produced anywhere, if the person intends that the cigarettes are to be
sold in this state, including cigarettes that are sold in the United
States through an importer.
2. The first purchaser anywhere that intends to resell in the
United States cigarettes that are manufactured anywhere, if the
original manufacturer or producer did not intend that the cigarettes be sold in the United States.
3. Any entity that becomes a successor to a person described
in subd. 1. or a purchaser described in subd. 2.
(g) “Repeatability” means the range of values within which the
repeat results of cigarette test trials from a single laboratory will
fall 95 percent of the time.
(h) “Retailer” has the meaning given in s. 134.66 (1) (g).
(i) “Sell” or “sale” has the meaning given in s. 139.30 (12).
(2) CERTIFICATION FILED BY MANUFACTURERS. (a) Each
manufacturer that sells or offers to sell cigarettes in this state shall
file a written certification with the department, certifying that each
type of cigarette listed in the certification has been tested in
accordance with sub. (3) and complies with the applicable fire
safety performance standard under sub. (3).
(b) For each type of cigarette listed in the certification, all of
the following information shall be included in the certification:
1. The brand or trade name that appears on the package.
2. The style of the cigarette, such as light or ultra−light.
3. The length in millimeters.
4. The circumference in millimeters.
5. Any flavor description for the cigarette.
6. Whether the cigarette is filter or nonfilter.
7. The type of individual container in which the cigarette is
packaged, such as a soft pack or a box.
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8. A description of the marking required under sub. (4).
9. The name, address, and telephone number of the laboratory
conducting the testing of the cigarette as required under sub. (3),
if the laboratory is not owned and operated by the manufacturer
of the cigarette.
10. The date on which the testing required under sub. (3)
occurred.
(c) Upon filing a certification under par. (a), a manufacturer
shall provide a copy of the certification to each distributor, jobber,
or direct marketer that purchases from the manufacturer cigarettes
that are the subject of the certification. Each manufacturer shall
also provide to each distributor, jobber, and direct marketer sufficient copies of an illustration of the package marking required
under sub. (4) to be given to each retailer to whom the distributor,
jobber, or direct marketer sells cigarettes.
(d) Each manufacturer shall file the certification under par. (a)
with the department every 3 years.
(e) The department shall promptly forward a copy of each certification it receives under par. (a) to the attorney general.
(f) Each manufacturer shall pay to the department a fee of
$1,000 for each brand family of cigarette listed in each certification filed with the department under par. (a). The fee shall apply
to all cigarettes within the brand family and shall include any new
cigarette that is included in the 3−year certification period for
which the fee is paid. The manufacturer shall pay the fee upon filing each certification for a new brand family.
(g) If a manufacturer has certified a type of cigarette pursuant
to this subsection, and makes any change after the certification to
that type of cigarette that is likely to alter its compliance with the
applicable fire safety performance standard, no person may offer
for sale or sell that type of cigarette in this state unless the
manufacturer retests the cigarette in accordance with the applicable testing method under sub. (3) (a) or (d) and maintains the
reports of that testing as required under sub. (3) (f).
(3) TEST METHODS; PERFORMANCE STANDARDS. (a) Method of
testing. For purposes of this section, testing of cigarettes conducted by a manufacturer or conducted or sponsored by the state
shall meet all of the following requirements:
1. The testing shall be conducted in accordance with the standard test method for measuring the ignition strength of cigarettes
established by the American Society for Testing and Materials
International standard E2187−04. The department may adopt a
substitute test method that is different from the standard test
method, if the department finds that the substitute test method
does not result in a change in the percentage of full−length burns
exhibited by any tested cigarette when compared to the percentage
of full−length burns the same cigarette would exhibit when tested
in accordance with the standard test method.
2. The testing shall be conducted on 10 layers of filter paper.
3. The fire safety performance standard under this subsection
shall be applied only to a complete test trial, which shall consist
of 40 replicate tests for each cigarette tested.
4. Each laboratory conducting the testing shall implement a
quality control and quality assurance program that meets the
requirements under par. (b) and that includes a procedure that will
determine the repeatability of the results from the testing. The
repeatability value may not be greater than 0.19.
5. Each laboratory conducting the test under this subsection
shall be accredited pursuant to the standard ISO/IEC 17025 of the
International Organization for Standardization or other comparable accreditation standard required by the department.
(b) Quality control and quality assurance program. For purposes of par. (a) 4., a quality control and quality assurance program shall include a laboratory procedure that ensures all of the
following:
1. That operator bias, systematic and nonsystematic methodological errors, and equipment−related problems do not affect the
results of the testing.
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2. That the testing repeatability remains within the required
repeatability value stated in par. (a) 4. for all of the test trials used
to certify cigarettes under sub. (2).
(c) Fire safety performance standard. 1. A testing of cigarettes does not meet the applicable fire safety performance standard unless no more than 25 percent of the cigarettes tested in a
complete test trial under par. (a) exhibit full−length burns.
2. Each type of cigarette listed in a certification under sub. (2)
that uses lowered permeability bands in the cigarette paper in
order to meet the fire safety performance standard under subd. 1.
shall meet one of the following requirements:
a. For a cigarette that does not have bands positioned by
design, the cigarette shall have at least 2 nominally identical bands
on the paper surrounding the tobacco column, at least one of them
being a complete band located at least 15 millimeters from the
lighting end of the tobacco column.
b. For a cigarette that has bands positioned by design, the cigarette shall have at least 2 nominally identical bands on the paper
surrounding the tobacco column. At least one of these bands shall
fully be located at least 15 millimeters from the lighting end of the
tobacco column, and at least one of the remaining bands shall fully
be located at least 10 millimeters from the filter end of the tobacco
column or at least 10 millimeters from the labeled end of the
tobacco column for a nonfiltered cigarette.
(d) Alternative test methods and performance standards proposed by manufacturers. 1. If the department determines that a
type of cigarette cannot be tested in accordance with the test
method required under par. (a), the manufacturer thereof shall propose an alternative test method and alternative fire safety performance standard for approval by the department.
2. If the department determines that the alternative fire safety
performance standard proposed under subd. 1. is equivalent to the
applicable fire safety performance standard under par. (c), the
department shall approve the alternative test method and the alternative performance standard for use by the manufacturer.
(e) Provisions from other states. In lieu of approving an alternative test method and alternative fire safety performance standard under par. (d), the department may review the cigarette fire
safety requirements enacted or otherwise adopted by another
state. The department shall allow a manufacturer to use the results
of the other state’s alternative test method and alternative performance standard for the purpose of certification under sub. (2) (a),
if the department determines that the safety requirements are comparable to the requirements under this section, that the other state’s
safety requirements specify the same test method and the same
performance standard that are specified in pars. (a) and (c), and
that the other state has approved an alternative test method and
alternative performance standard as meeting the requirements
under that state’s cigarette fire safety requirements. The department may not require additional testing under this paragraph,
unless the department determines that it is not reasonable for the
results to be used for this purpose.
(em) Additional testing. This subsection does not require additional testing if the cigarettes have been tested for another purpose
with methods that are in accordance with the testing methods recognized under this subsection.
(f) Reporting requirement. 1. Each manufacturer shall keep
reports on all test results on all types of cigarettes that are offered
for sale and that are conducted to determine compliance with this
section and shall keep copies of these reports for 3 years.
2. Upon written request from the department or the attorney
general, a manufacturer shall make copies of the reports under
subd. 1. available to the department or the attorney general within
60 days after receiving the request.
(4) MARKING OF CIGARETTES. (a) Each manufacturer of cigarettes that are the subject of a certification filed under sub. (2) (a)
shall mark the cigarettes to show that the cigarettes meet the applicable fire safety performance standard under sub. (3). The mark-
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ing shall be in 8−point or larger type and shall be located at or near
the universal product code.
(b) For the purposes of par. (a), the marking shall consist of one
of the following:
1. Alphanumeric or symbolic characters permanently
stamped, engraved, embossed, or printed in conjunction with the
universal product code.
2. A visible combination of alphanumeric or symbolic characters permanently stamped, engraved, embossed, or printed
upon the cigarette package or cellophane wrap.
3. Printed, stamped, engraved, or embossed text that indicates
the cigarettes must meet the applicable fire safety performance
standard under sub. (3).
4. The letters “FSC.”
(c) A manufacturer shall use only one marking, shall use this
marking uniformly for all types of cigarettes marketed by the
manufacturer, and shall apply this marking to all packs, cartons,
cases, and other packages containing the cigarettes.
(d) Prior to the certification of a type of cigarette, a manufacturer shall present its proposed marking to the department for
approval. Upon receipt of the proposed marking, the department
shall approve or disapprove the marking presented subject to par.
(e). If the department fails to act within 10 business days after
receiving the proposed marking, the marking shall be considered
to have been approved by the department.
(e) The department shall approve a proposed marking under
par. (d), if the proposed marking meets the size and location
requirements under par. (a) and if either of the following applies:
1. The marking is in use and has been approved for cigarettes
that are sold in New York.
2. The marking consists of the letters “FSC.”
(f) A manufacturer may not modify a marking approved under
par. (d).
(5) PROHIBITION. (a) Except as provided in pars. (b) and (c),
no person may sell or offer to sell cigarettes to a person located in
this state unless all of the following apply:
1. The cigarettes are of a type that has been tested in accordance with this section.
2. The cigarettes meet the applicable fire safety performance
standard required under this section.
3. The cigarettes are of a type that are covered by a certification filed under sub. (2) (a).
4. The cigarettes are marked in compliance with sub. (4).
(b) Paragraph (a) does not apply to the selling or the offering
for sale of cigarettes by a manufacturer, distributor, direct marketer, jobber, or retailer if the stamps acquired under s. 139.32
were affixed to the cigarette packages prior to October 1, 2009,
and if the quantity of such cigarettes in the manufacturer’s, distributor’s, direct marketer’s, jobber’s, or retailer’s possession prior to
October 1, 2009, is comparable to the quantity of cigarettes in the
manufacturer’s, distributor’s, direct marketer’s, jobber’s, or
retailer’s possession during the same period of the previous year.
(c) Paragraph (a) does not apply to the selling or the offering
for sale of cigarettes solely for the purpose of consumer testing
that is conducted by a manufacturer or under the control and direction of a manufacturer if all of the following apply:
1. The purpose of testing is to evaluate consumer acceptance
of the cigarettes.
2. The testing involves only the number of cigarettes that is
reasonably necessary for the testing.
(6) PENALTIES. (a) Any person who knowingly sells or offers
to sell cigarettes at wholesale in violation of sub. (5) (a) shall forfeit not more than $10,000 for each sale subject to par. (e).
(b) Any person who knowingly sells or offers to sell cigarettes
at retail in violation of sub. (5) (a) shall forfeit:
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1. Not more than $500 for each violation that involves not
more than 1,000 cigarettes.
2. Not more than $1,000 for each violation that involves 1,000
or more cigarettes, subject to par. (e).
(c) Any manufacturer that knowingly files a false certification
under sub. (2) (a) shall forfeit not more than $10,000. Each false
certification constitutes a separate offense.
(d) Any manufacturer who fails to comply with sub. (3) (f) 2.
shall forfeit not more than $10,000. Each day of violation constitutes a separate offense.
(e) The total amount of forfeitures imposed under par. (a)
against a single violator may not exceed more than $100,000 during any 30−day period. The total amount of forfeitures imposed
under par. (b) 2. against a single violator may not exceed more
than $25,000 during any 30−day period.
(7) ADMINISTRATION AND ENFORCEMENT. (a) The department
or attorney general may file an action in civil court for a violation
of this section. The relief sought in the action may include injunctive relief, damages incurred by the state because of the violation,
enforcement costs, court costs, and attorney fees. Each violation
of this section constitutes a separate civil violation for which the
department or attorney general may seek relief.
(b) The department of revenue, in the course of conducting any
inspection or examination authorized under s. 139.39, may
inspect cigarettes to determine if the cigarettes are marked as provided under sub. (4), and the department of revenue shall notify
the department of safety and professional services of any
unmarked cigarettes.
(c) Authorized personnel from the department of justice, from
the department of safety and professional services, and from the
department of revenue, and any sheriff, police officer, or other law
enforcement personnel, within their respective jurisdictions, may
enter and inspect any premises where cigarettes are made, sold,
offered for sale, or stored to determine if the cigarettes comply
with this section. An inspection under this paragraph includes
examining the books, papers, invoices, and other records of any
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person who is subject to this section and who is in control, possession, or occupancy of the premises.
(8) SEIZURE. All cigarettes acquired, owned, imported, possessed, kept, stored, made, sold, distributed, or transported that
have not been marked as provided in sub. (4) are subject to seizure
by anyone authorized to inspect premises under sub. (7) (c). All
seized cigarettes shall be destroyed after the person who holds the
trademark rights in the cigarette brand has been given a reasonable
opportunity to inspect the cigarettes.
(9) SELLING CIGARETTES OUTSIDE OF THIS STATE. This section
does not apply to any manufacturer or any person who sells or
offers to sell cigarettes that are prohibited from being sold under
sub. (5) (a) if either of the following applies:
(a) The cigarettes will be stamped for sale in a state other than
this state.
(b) The cigarettes are packaged to be sold outside the United
States and the manufacturer or seller has taken reasonable steps to
ensure that the cigarettes will not be sold or offered to be sold to
any person in this state.
(10) NEW YORK, FEDERAL, AND LOCAL LAWS. (a) This section
shall be implemented in accordance with the implementation and
substance of the New York Fire Safety Standards for Cigarettes
that are in effect on October 1, 2009. If, after October 1, 2009, the
New York safety standards are changed, the department shall suggest proposed legislation to the chairpersons of the appropriate
standing committees of the legislature, as designated by the presiding officer of each house. The proposed legislation shall contain the provisions necessary to bring this section into accordance
with the New York safety standards.
(b) If the department determines that the federal government
has enacted legislation that establishes a fire safety performance
standard that conflicts with or that preempts the provisions of this
section that establish fire safety performance standards, this section does not apply after the date on which the federal legislation
takes effect.
History: 2007 a. 225; 2011 a. 32.
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Summary
A wealth of lake drawdown information is available relating to aquatic plant management while specific
control of curly leaf pondweed (CLP) and Eurasian water-milfoil (EWM) was less numerous. Research
indicates Potamogeton sp. (pondweed) is not effectively controlled by winter drawdown due to the
various strategies for vegetative reproduction such as overwintering turions in the sediment. However,
drawdown of Marion Millpond (pg. 8) resulted in reduced CLP frequency from 40.5 in 2005 to 3.0 and
5.8 in 2007 and 2008 respectively, yet the drawdown regimen of Marion Millpond (winter only or year
round) is not known. Similarly, Alpine Lake (pg. 8) had reduced CLP frequency (from 34.5 to 1.6) after
drawdown although the drawdown regimen is not known. Research indicates that Myriophyllum sp. is
effectively controlled with winter drawdown.
Further research suggests impacts on benthic fauna are largely negative since most organisms will not
migrate with the changing water levels. Impacts on fish are mixed with some studies finding prey fish
subject to greater predation within the smaller water body while predator fish exhibit greater feeding
activity. Another potential impact, especially in a shallow system like Long Trade, is low oxygen and
winter fish kill. Impacts on reptiles and amphibians are also mixed depending on the mobility of the
species. Those with limited mobility will likely experience the greatest impact. Impacts on the native
plant community reveals there are some aquatic plants that are reduced while other species are
stimulated by water level fluctuations (pg.7).
Overall, it appears winter lake drawdowns can effectively control EWM but once regular drawdown
ceases, EWM will likely return. For instance, winter drawdowns in Lake Wissota (pg. 8) for hydropower
ended in 1995 and EWM was discovered in the lake in 2005. As for CLP, literature suggests pondweeds
are resistant to the impacts of drawdown but further discussion with WDNR in the case of Marion
Millpond and Alpine Lake would be more revealing. Researching the literature and discussion with
natural resource professionals indicates that winter drawdown impacts on nuisance species, native flora
and fauna, and humans is largely dependent on the water body being subject to water level fluctuations.
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General drawdown information
Cooke, 1980 - Drawdown can be effective but is species specific and some nuisance species are resistant
or stimulated. Advantages include low cost, no toxic chemicals used, improved fisheries, opportunity to
include other lake improvements. Disadvantages include low dissolved oxygen, lake user satisfaction
during the process, and failure to refill. Drawdowns recommended where susceptible species are a
major issue and where 1-2 months of dewatering during hot or cold conditions is possible.
WSDE, 2012 –Advantages include expansion of native plants once colonized by exotics, flocculent
sediments may consolidate. Disadvantages include well water levels could be impacted. Snow before a
hard freeze may insulate the sediment thus not exposing the roots and rhizomes to harsh conditions.
Lowering the water level in winter exposes the sediment to both freezing and loss of plant habitat,
which can greatly impact aquatic plants that do not have overwintering structures (i.e. seeds, turions,
tubers, winter buds).
Kennedy & Walker, 1990 in Cohen & Radomski, 1993 - Disadvantages include nutrient release, algal
blooms (increased nutrient exchange between littoral and pelagic zones).
Ploskey, 1986 - Since macrophytes harbor bacteria, zooplankton, benthos, and fish, impacts of water
level fluctuations on primary production can influence higher trophic levels. Water level fluctuations
that impact trophic relations have several characteristics: they are large, last several months, occur
during the growing season, and inundate or eliminate productive areas of littoral or terrestrial
vegetation. Small, short-term fluctuations have little positive effect on nutrients, plants or
invertebrates.

Winter drawdown - controlling EWM & CLP
Silver et al. 1986 and Tarver, 1980 in Madsen, 2000 - Drawdown is most commonly applied to EWM,
other milfoils, or submersed plants that retain their foliage year round.
Madsen, 2000 - Drawdown is less effective on plants that reproduce from root stock or seed.
General discussion - natural resource professionals pointed to low probability of success in controlling
CLP with the use of drawdowns. Control of EWM is generally effective but may require a regimen of
winter drawdown every 3-5 years for continued control.
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Drawdown impacts on benthic fauna & macroinvertebrates
White et al. 2011 - Taxa richness decreases with increased water level fluctuation amplitude. Reservoirs
with fluctuation amplitudes <2.0m had benthic macroinvertebrate communities whose structural and
functional composition is similar to lakes with natural water fluctuations.
Delong and Mundahl, 1994 - Density of benthic invertebrates decreased after a 10-foot drawdown with
greatest density decreases at the 2 and 5-foot depths.
Ploskey, 1986 - Water level changes in gently sloping littoral zones affect more benthic habitat per unit
of change than they do in steep littoral zones. Frequency and duration of fluctuation determines the
potential for recovery, annual loss of production, and impacts on littoral habitats. Overall, water-level
fluctuations have a negative impact on littoral benthos.
Rabe, 1984 - Zooplankton and macroinvertebrate distribution and density changed with the removal of
vegetation in the littoral zone. Decreases occurred with species that preferred a vegetated
environment. The variables that affected these changes included the availability of prey refuges from
predators, substrate and food availability.
Paterson and Fernando, 1969 – After an overwinter drawdown, a large portion of the benthic fauna in
the exposed substrates was destroyed.
Kaster and Jacobi, 1978 - Much of the benthic fauna did not follow receding waters during drawdown in
Big Eau Pleine River. Subsequently, numbers and biomass of invertebrates decreased rapidly in drying
and frozen substrates. Benthos generally decreases in density from the littoral to the profundal zone in
lakes and non-fluctuating reservoirs. However, in fluctuating reservoirs the greatest abundance of
benthos is found immediately below the drawdown limit.

5

Drawdown impacts on fish
Heman et al. 1969 - Summer (July) drawdown of 58% of volume of Missouri lake increased feeding of
largemouth bass thus accelerating growth and population reduction of bluegill.
Karchesky & Bennett, 2004 - Drawdown of Pend Orielle River, Idaho, began Sept. 19 at a rate of 4.5
cm/day (1.75in/day) until Nov. 3. Overall drawdown was 2.9m ( 9.57 ft) with spring refill beginning on
May 5 reaching full pool on June 15 at a fill rate of 5.3 cm/day (2in/day). Largemouth bass overwintered
adjacent to the river in areas at least 1m (3.3ft) deep with abundant macrophytes and zero velocity.
Greenbank, 1956 in Karchesky & Bennett, 2004 - Large drawdowns could trap fish in backwaters
leading to fish kills.
Kohler et al. 1993 - Hatching success of largemouth bass is impacted when drawdowns occur during
spawning season.
Rogers & Bergersen, 1995 - Drawdowns alter predator behavior. Comparison of movements of
largemouth bass and northern pike in two 25ha (62ac) Colorado lakes between September and
November revealed largemouth move greater distances in drawdown lakes while pike did not
demonstrate difference in movement.
Ploskey, 1986 - Prey become more vulnerable to predators as water levels change. Prey is concentrated
by large drawdowns and may be forced to abandon refuge in littoral areas.
Lantz, et al. 1964 – Drawdowns are an effective means of removing sunfish particularly those of
intermediate size, remaining fish improved in growth; winter drawdowns effective in removing small
sunfish; summer drawdowns effective in preventing spawning of sunfish.
Hassler, 1970 - Large year-classes of northern pike associated with stable to rising water levels and
temperature, flooded vegetation and calm weather during the spawning period.

Impacts on herptiles
Helsel WDNR Memorandum 2007 - Water elevation changes impact hibernating and nesting
amphibians and reptiles and leave them exposed to dry and/or frozen conditions. Animals and life
stages with limited mobility (snails, mussels, eggs, larvae, etc.) may not relocate resulting in mortality.
1-3 years may be necessary to repopulate to pre-drawdown levels if mortality is experienced. Timing
the water level changes (drawdown and refilling) to avoid seasonal hibernation, spawning and nesting
can mitigate the impacts for most species. Proceeding the drawdown at a controlled rate (~6
inches/day) also provides time for aquatic organisms to relocate.
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Impacts on native plant community
Cohen & Radomski, 1993 - Water level fluctuations favored low rosette and mat-forming species, which
contribute little to structural habitat.
Turner et al. 2005 - Drawdown of 2-3m (6.6-10ft) in oligotrophic Ontario lake occurred during three
consecutive winters. Floating leaf & submerged vegetation decreased in biomass and cover. Relative
frequency of pondweeds increased (26.4%-46.4%) perhaps due to various strategies for vegetative
reproduction such as overwintering turions in sediment. Pre-drawdown mean macrophyte coverage
was 14% in 0-3m zone while post-drawdown was 5%. Myriophyllum sp. remained largely unaffected.
Paller, 1997 in Turner et al. 2005 - Impact of a single drawdown can be reversed in 1-2 growing seasons
but 6m drawdown results in almost complete loss of macrophytes.
Rorslett, 1989 - Vegetation in hydropower lakes exhibits a decline in species richnesss, gradual
disappearance of shallow-water and mid-depth communities, lack of vascular submerged vegetation
when lake levels change more than 7m annually, and increased incidence of ruderal type species (see
glossary). CLP is considered competitive and ruderal. EWM is not classified in this paper but
Myriophyllum alterniflorum and Myriophyllum verticillatum are considered competitive and stress
tolerant (see glossary).
Nichols, 1974 – Overwinter drawdown exposes plants to freezing and desiccation. Frost heaving of
Nympaea sp. and Nuphar sp. rhizomes can occur. The following list is in accordance with literature
review of Nichols 1972, Mondeaux Flowage, Beard 1973, and Lantz et al. 1964.
Control by Drawdown
Asclepias incarnate
Ceratophyllum demersum
Myriophyullum sp.
Nuphar sp.
Nymphaea sp.
Pontederia cordata
Potamogeton amplifolius
Potamogeton robbinsii
Potentilla palustria
Sagittaria heterophylla

Little Control by Drawdown
Anacharis Canadensis
Lemna sp.
Potamogeton zoseriformes
Ranunculus tricophyllus
Sagitaria latifolia
Scirpus americanus*
Sparganium chlorocarpum
Spirodela polyrhiza
Vallisneria americana
*Schoenoplectus americanus

Increase with Drawdown
Glyceria borealis
Leeria oryzoides
Megalodonta beckii
Najas flexilis
Potamogeton diversifolius
Potamogeton epihydrous
Potamogeton foliosus
Potamogeton gramineus
Salix interior
Scirpus validus*
Sium Suave
*Schoenoplectus validus

Lantz et al. 1964 - Area of Anacoco Lake with dense vegetation reduced from 40% to 50% after
drawdowns, Brasenia sp. (water shield) disappeared, restricted the growth of pondweeds and greatly
retards the growth of water lily and milfoil; In Bussey Lake 700 acres of dense vegetation reduced to 40
acres with drawdown, pondweed reduced; In Lafourche Lake about 50% reduction in vegetative cover,
primarily Ceratophyllum sp. (coontail).

7

Wisconsin drawdowns
Heuschele, 2006 - Lake Wissota, Chippewa County, 6300 acres, max depth 72ft
 Late winter drawdowns for hydropower from 1969-1986 (15ft) and 1987-1995 (5-12ft).
 Aquatic plant surveys conducted 1989-1990 by WDNR and 2005 by Beaver Creek Reserve. 2005
study conducted to evaluate impact of eliminating winter drawdowns. Eurasian water-milfoil
was discovered in 2005 near a public boat launch and had not been present in 1989-1990.
 Coefficient of Community Similarity was statistically similar Ss=0.84 (<0.75 considered different)
 Aquatic macrophyte community index (AMCI) increased from 41 (1989-90) to 51 (2005)
 Maximum rooting depth increased from 7ft (1989-90) to 19ft (2005)
 A shift in aquatic plant community from drawdown tolerant to drawdown intolerant species
WDNR Data - Alpine Lake, Waushara County, 50 acres, max depth 18ft
 Pre-post CLP frequency 34.5 – 1.6
 Pre-post EWM frequency 69.7 – 9.2
WDNR Data - Marion Millpond, Waupaca County, 116 acres, max depth 12ft
CLP Frequency
EWM Frequency
Floristic Quality
Index (FQI)




Jun 2005
40.2
73.9
19.5

Jul 2005
0
62.6
14.8

2007
3.0
5
25.6

2008
5.8
4.8
28.1

2005 Fish Community – Largemouth bass, northern pike, bluegill, yellow bullhead, yellow perch,
pumpkinseed
Fish restored to Marion by transferring them from nearby Clintonville Pond (pre-VHS) and
private stocking, largemouth bass still spawned following the transfer

Beard, 1973 - Murphy Flowage, Rusk County, 173 acres, max depth 14ft
 Winter drawdown of 5ft occurred 1967-68 and 1968-69
 Drawdowns resulted in 70% decrease in acreage of aquatic plant “coverage”
Species of Greatest Decrease (acres)
1967
1968
Potamogeton robbinsii
104.4
8.0
Nuphar spp.
43.1
13.0
Ceratophyllum demersum
26.1
0.0
Myriophyllum spp.
19.8
0.9
Potamogeton amplifolius
10.2
0.0
Total acres
203.6
21.9
Species of Greatest Increase (acres)
1967
1968
Megalondonta beckii
7.4
6.2
Potamogeton diversifolius
1.7
0.0
Najas flexilis
0.6
0.6
Total acres
9.7
6.8
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1969
3.1
10.2
0.1
2.9
0.0
16.3
1969
18.5
11.7
12.7
42.9

WDNR Data - McDill Millpond, Portage County, 247 acres, max depth 15ft
 No CLP
 Pre (2008) – Post (2009) EWM Frequency 0.5 – 0
 Pre (2008) – Post (2009) Floristic Quality Index 28.04 – 36.67
Nichols, 1975 – Chippewa Flowage, Sawyer County, 14,593 acres, max depth 92ft
 Compared vegetation between areas within flowage. Increased drawdown “forces” species
into shallower water and the plant community shifts toward drawdown tolerant species.
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Glossary
Amplitude – Greatness of size or magnitude.
Aquatic macrophyte community index – An index adapted for Wisconsin Lakes (Nichols, 2000) that uses
rooting depth, percent of lake vegetated, number of submersed, exotic, and sensitive species, number
of taxa, and Simpson’s Diversity Index. The AMCI assesses the biological quality of aquatic plant
communities.
Benthic - Of, relating to, or occurring at the bottom of a body of water.
Benthos – The plants and animals found on the bottom or in the bottom sediments of a body of water.
Coefficient of community similarity – A statistical test that assesses the species present during one study
versus not present in the comparative study.
Competitive – In Rorslett (1989) referring to one of three plant strategy groups. Aquatic plants that are
considered competitive have large peak biomass, bicarbonate utilization (submerged), carbon dioxide
utilization from the air (floating-leaved and emergent), Canopy forming, winter annual or short-lived
perennial, fast biomass turnover, and low root-to-shoot ratio.
Desiccation – Drying out of plant tissue.
Fauna – Animals of a given period or region considered as a whole.
Flocculent – Lake sediment that is made up of loosely aggregated particles, commonly referred to as
“muck.”
Floristic quality index (FQI) – An assessment tool that evaluates the closeness of a plant community in an
area to that of undisturbed conditions.
Frequency – The number of times a plant species is present in a given number of quadrats of a particular
size or at a given number of sample points.
Larvae – The newly hatched, wingless, often wormlike form of many insects before metamorphosis.
Littoral zone – The near-shore region of a lake where the sediments receive at least 1% of total water
surface radiation. Often defined as the region in a lake where aquatic plants are found, although better
though of as where aquatic plant growth is not limited by sunlight.
Macrophyte – Multicellular emergent, submergent, and floating-leaf plants found in lakes, rivers,
streams, and wetlands.
Oligotrophic - Classification of a lake with low primary productivity, or photosynthesizing components,
which is the result of low nutrient (e.g., phosphorus, nitrogen) content. Lakes often have very clear
waters and high oxygen content.
10

Pelagic zone – The open water region beyond the littoral zone.
Profundal zone – The deep region of lakes that thermally stratify, but mostly used with reference to
deep-water sediments and their benthos.
Propagule – A plant structure that can become detached from a plant and give rise to a new plant.
Rhizomes – A continuously growing horizontal underground stem that puts out lateral shoots and
adventitious roots at intervals.
Rosette – A cluster of leaves or other organs radiating from an apparent common point of attachment.
Ruderal - In Rorslett (1989) referring to one of three plant strategy groups. Aquatic plants that are
considered ruderal have annual, vigorous seed production, vegetative reproduction, extensive bud or
propagule formation, and fast growth/early reproduction.
Species richness – In reference to macrophytes, the number of species sampled in a water body.
Stress tolerant - In Rorslett (1989) referring to one of three plant strategy groups. Aquatic plants that
are considered stress tolerant have carbon utilization from the water, Crassulacean Acid Metabolism
(CAM, a type of photosynthesis exhibited by many succulent plants), enhanced root-to-shoot ratio,
perennial or evergreen, and slow biomass turnover.
Trophic – Food relationships of different organisms in a food chain.
Tuber – A swollen, fleshy, usually underground stem of a plant, such as the potato or arrowhead,
bearing buds from which new plant shoots arise.
Turion – A wintering bud that becomes detached from an aquatic plant and survives the winter to renew
growth in spring. Can also be defined as a winter bud.
Winter bud – A small vegetative shoot which survives the winter and renews growth in spring.
Winter drawdown - Lowering of the water level in a lake or reservoir in fall and bringing the water level
back to full pool in late winter or early spring.
Zooplankton – The microscopic and small macroscopic animal community of the open water adapted to
suspension and subject to passive movements imposed by wind and currents.

11

Literature Cited
Beard, T.D. 1973. Overwinter drawdown: Impact on the aquatic vegetation in Murphy Flowage,
Wisconsin. Wisconsin Department of Natural Resources Technical Bulletin No. 61. Madison, WI. 17pp.
Cohen, Y. and P. Radomski. 1993. Water Level Regulations and Fisheries in Rainy Lake and the Namakan
Reservoir. Canadian Journal of Fisheries and Aquatic Science 50: 1934-1945.
Cooke, G.D. 1980. Lake Level Drawdown as a Macrophyte Control Technique. Journal of American
Water Resources Association 16:2 317-322.
Delong, M.D. and N.D.Mundahl. 1994. Effects of late-winter drawdown on benthic invertebrate
community structure in the littoral zone of Lake Wissota, Wisconsin. Final report to the Wisconsin
Department of Natural Resources, Eau Claire, WI. Winona State University, Winona, MN.
Hassler, T.J. 1970. Environmental influences on early development and year-class strength of northern
pike in Lakes Oahe and Sharpe, South Dakota. Transactions of the American Fisheries Society 99:369-375
Helsel, D. 2007. Correspondence Memorandum from Dan Helsel to Black River Falls Dam Advisory
Committee Re: Drawdown of the Black River Falls Impoundment; Environmental Advantages and
Concerns. Wisconsin Department of Natural Resources, Black River Falls, WI.
Heman, M.L., R.S. Campbell, L.C. Redmond. 1969. Manipulation of Fish Populations Through Reservoir
Drawdown. Transactions of American Fisheries Society 2: 293-304.
Heuschele, D.J. 2006. A Comparison of the Distribution and Density of Aquatic Plants in Lake Wissota,
Chippewa County, Wisconsin, Between 1989 and 2005. Beaver Creek Reserve Citizen Science Center,
Fall Creek, WI. 29pp.
Karchesky, C.M. and D.H. Bennett. 2004. Winter Habitat Use by Adult Largemouth Bass in the Pend
Oreille River, Idaho. North American Journal of Fisheries Management 24: 577-585.
Kaster, J.L. and G.Z. Jacobi. 1978. Benthic macroinvertebrates of a fluctuating reservoir. Freshwater
Biology 8:283-290.
Kohler, C.C., R.J. Sheehan, and J.J. Sweatman. 1993. Largemouth Bass Hatching Success and FirstWinter Survival in Two Illinois Reservoirs. North American Journal of Fisheries Management 13:125-133.
Lantz, K.E., J.T. Davis, J.S. Hughes, and J.E. Shafer. 1964. Water level fluctuation – Its effects on
vegetation control and fish population management. Proceedings of the Southeastern Association of
Game and Fish Commission 18:483-494
Madsen, J.D. 2000. Advantages and Disadvantages of Aquatic Plant Management Techniques. ERDC/EL
MP-001, U.S. Army Engineer Research and Development Center, Vicksburg, MS. 38pp.
Nichols, S.A. 1974. Mechanical and habitat manipulation for aquatic plant management: A review of
techniques. Wisconsin Department of Natural Resources, Technical Bulletin No. 77., Madison, WI.
12

Nichols, S.A. 1975. The impact of overwinter drawdown on the aquatic vegetation of the Chippewa
Flowage, Wisconsin. Transactions of Wisconsin Academy of Sciences, Arts and Letters. 63:176-186
Paterson, C.G. and C.H. Fernando. 1969. The effect of winter drainage on reservoir benthic fauna.
Canadian Journal of Zoology 47:589-595.
Ploskey, G.R. 1986. Effects of water-level changes on reservoir ecosystems, with implications for
fisheries management. Pp 86-97 in G.E.Hall and M.J. Van Den Avyle (eds.) Reservoir Fisheries
Management: Strategies for the 80’s. Southern Division American Fisheries Society, Bethesda, MD.
Rabe,F.W. and F.Gibson. 1984. The effect of macrophyte removal on the distribution of selected
invertebrates in a littoral environment. Journal of Freshwater Ecology 2:359-371
Rogers, K.B., and E.P. Bergersen. 1995. Effects of a Fall Drawdown on Movement of Adult Northern Pike
and Largemouth Bass. North American Journal of Fisheries Management 15: 596-600.
Rorslett, B. 1989. An integrated approach to hydropower impact assessment. Hydrobiologia 175: 6582.
Turner, M.A., D.B. Huebert, D.L. Findlay, L.L. Hendzel, W.A. Jansen, R.A. Bodaly, L.M. Armstrong, and
S.E.M. Kasian. 2005. Divergent impacts of experimental lake-level drawdown on planktonic and benthic
plant communities in a boreal forest lake. Canadian Journal of Fisheries and Aquatic Science 62: 9911003.
Washington State Department of Ecology. 2012. Control – Water Level Drawdown.
http://www.ecy.wa.gov/programs/wq/plants/management/drawdown.html. July 9, 2012.
White, M.S., M.A. Xenopoulos, R.A. Metcalfe, and K.M. Somers. 2011. Water level thresholds of benthic
macroinvertebrate richness, structure, and function of boreal lake stony littoral habitats. Canadian
Journal of Fisheries and Aquatic Science 68: 1695-1704.

13

