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IntroducƟon 

In August of 2023 Solitude Lake Management conducted an AquaƟc Plant Survey on Wind Lake at the request of the 
Wind Lake Management District.  This survey and report, along with the two others conducted earlier in 2020 and 
2022,  are intended to monitor the health of the aquaƟc plant community and saƟsfy five-year WI DNR Permiƫng re-
quirements for the District’s Mechanic AquaƟc Plant HarvesƟng operaƟons.  

The protocol for this aquaƟc plant survey was the same as the earlier survey.  It called for the sampling of vegetaƟon at 
702 pre-determined sites within the lake. These locaƟons were spaced apart by approximately 72 meters in north-
south and east-west transects across Wind Lake using waypoints (longitude and laƟtude coordinates) provided by the 
Wisconsin Department of Natural Resources (Figure. #1).   

AŌer down-loading of the waypoint coordinates onto an on -board Lowrance Hook-9 Global PosiƟoning System (GPS, 
the sampling crew navigated to each of the waypoints.   At each point, water depth was collected using a Lowrance 
Model X45 Depth Finder and recorded.  

Finally, a double-sided rake head aƩached to a Pole (P) was lowered to the lake boƩom to sample plants at depths of 
up to ten feet.  At greater depths a rake aƩached to a Rope was cast out, allowed to seƩle on the boƩom, and re-
trieved.   Plants collected were idenƟfied to genus with species (if known). Individual plant species density (rake full-
ness for a single plant type) and total plant density (rake fullness for all plants) determined.  This data was then record-
ed for each site. The rake fullness raƟngs are as follows: 

Methodology 
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Figure 1 

Wind Lake—Racine County, WI 

AquaƟc Plant Survey Point Intercept (PI) Points 

Total # PI Points:  702  
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AquaƟc Plant Survey Results 

Wind Lake conƟnues to have a well balanced and diverse aquaƟc plant community, with a FlorisƟc Quality Index (FQI) 
measuring in the upper quarƟle of Wisconsin lakes.  In terms of number od species present, Wind Lake has a diverse 
plant populaƟon, with plant species, including 27 naƟve species being recorded by either rake sampling or visual idenƟ-
ficaƟon. 

While  consistent with earlier surveys, the number of species found has decreased slightly.  The include less common 
species—those having a Frequency of Occurrence of 1% or less, which is detailed on the following page. 

In terms of invasive species, Eurasian/hybrid water-milfoil (EWM) and Starry stonewort (SSW) conƟnue to have a pres-
ence.  Curly-leaf pondweed, while present earlier in the year, was not found during the August 2023 survey.  This is not 
uncommon, as most plants die-off by mid-July, with some re-growth occurring on late Fall.   

· Eurasian water-milfoil had a Frequency of Occurrence (FO) of 18.63%, down slightly from 21.29% (2020) and  
20.05% (2017).  This compares with a historical record indicaƟng that this species had a frequency of 63.80%,         
nearly three Ɵmes higher. 

· Starry stonewort, having been found in 2017 (43 sites), was found at 88 sites in 2023 (frequency of 24.11%).  This is 
sƟll lower than the 110 sites where it was idenƟfied in 2020 (figure 4).   Starry stonewort currently has a Frequency 
of Occurrence greater than that for Eurasian Watermilfoil.  

· While Coontail (Ceratophyllum demersum) conƟnues to be one of the highest ranked naƟve species (in terms of 
abundance), it is present at about half the number of sites as compared to 2020.  This suggests that it may being 
replaced by Starry stonewort, parƟcularly in deeper waters (greater than 8 feet.) 

 A list of species found in Wind Lake during the 2023, 2020, 2017 and 2011 Point-Intecept Surveys is found on Table 1 
on the following page.  This is followed by a series of maps detailing the locaƟon of all exoƟc species observed during 
the survey, along with those represenƟng the six top naƟve species, ranked according to abundance (# sites present). 

A discussion of the meaning of the Summary StaƟsƟcs, Frequency of Occurrence, and Maximum Depth of ColonizaƟon 
begins on page  15, along with presentaƟon of the data. 
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ScienƟfic name Common Name Freq. % Density Freq. % Density Freq. % Density 

Brasenia schreberi Watershield V V 0.50 1.00 - - 

Ceratophyllum demersum Coontail 32.6 1.75 43.81 1.78 69.90 2.10 

Chara, sp. Chara 38.36 1.81 36.88 1.89 18.00 1.20 

Elodea canadensis Elodea 0.27 2.00 0.50 1.00 6.00 1.20 

Heteranthia dubia** Waterstargrass 6.30 1.52 24.10 1.60 1.98 1.38 

Lemna minor Small duckweed V V V V V V 

Myriophyllum sibiricum Northern watermilfoil 2.47 1.11 V V 1.20 1.00 

Myriophyllum spicatum Eurasian watermilfoil 18.63 1.24 20.05 1.40 63.90 1.50 

Najas flexilis Slender naiad 5.48 1.45 10.89 1.23 2.40 1.50 

Nitella obtusa  Starry Stonewort 24.11 1.51 10.64 1.98 - - 

Nuphar variagata SpaƩerdock V V V V - - 

Nymphaea odorata White water lily 3.56 1.38 3.47 2.07 2.40 2.00 

Potamogeton amplifolius Large-leaf pondweed 0.27 1.00 6.68 1.33 - - 

Potamogeton crispus Curlyleaf Pondweed - - - - 8.40 1.00 

Potamogeton foliosus Leafy pondweed - - 0.50 1.00 - - 

Potamogeton friesii Fries’ pondweed 2.74 1.20 - - - - 

Potamogeton gramineus  Variable pondweed  3.56 1.23 1.49 1.33 4.80 1.30 

Potamogeton nodosus Long-leaf pondweed 4.38 1.00 1.20 1.00 1.24 1.40 

Potamogeton praelongus White-stem pondweed 0.27 2.00 0.25 1.00 3.60 1.00 

Potamogeton pusillus Small pondweed 1.37 1.00 - - - - 

Ranunculus aquaƟlis White water-crowfoot 0.82 1.00 - -   

Schoenoplectus sp., Bulush V V V V V V 

Stuckenia pecƟnata Sago pondweed 13.42 1.2 15.10 1.23 36.1 1.0 

Typha sp., CaƩail V V V V V V 

Utricularia vulgaris Common bladderwort 0.82 1.33 0.5 1.0 - - 

Vallisneria americana Eelgrass 53.70 1.6 45.79 1.94 47.00 1.70 

Wolffia columniana Common watermeal V V V V - - 

Zanichellia palustris Horned pondweed - - - - 6.0 1.2 

 Total # Species  30  29  23  

Potamogeton richardsonii Clasping-leaf pondweed 12.60 1.24 4.21 1.18 3.6 1.7 

Potamogeton zosteriformes Flat-stem pondweed 2.74 1.00 1.20 1.00 1.24 1.40 

Najas guadalupensis Southern naiad - - 0.25 1.00 - - 

Najas marina Spiny naiad 0.27 1.00 3.22 1.23 10.80 1.70 

Nitella sp,. Nitella 0.82 1.00 12.87 1.25 - - 

Potamogeton illoensis Illinois pondweed 21.10 1.18 11.63 1.43 19.30 1.10 

Potamogeton natans FloaƟng-leaf pondweed - - 0.50 2.00 - - 

Freq. % Density 

0.22 1.00 

57.65 2.0 

26.39 1.43 

0.44 1.00 

1.77 1.50 

V V 

- - 

21.29 1.23 

3.33 1.0 

0.22 1.00 

0.22 1.00 

2.00 1.00 

24.83 2.13 

0.22 2.00 

3.55 1.81 

0.44 1.00 

0.27 1.00 

1.55 1.00 

2.00 1.00 

3.99 1.39 

11.75 1.13 

- - 

2.88 1.54 

V V 

1.11 1.00 

3.99 1.28 

3.77 1.12 

- - 

V V 

13.08 1.17 

V V 

- - 

42.35 1.93 

0.22 1.00 

- - 

30  
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Table 1                                                                                                                         
List of AquaƟc Plant Species Sampled -  Wind Lake—Racine County                                                                                                  

2023, 2020, 2017, and 2011 Point—Intercept Surveys 

*2011 Plant Data collected by Aron & Associates V = Visual ObservaƟon Only  ** Formerly Zosterella dubia 
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By Frequency of Occurrence (% ) and Average Rake Density (1-3) 

  2023 2017 2011 2020 



Figure 2                                                                                                                     
Wind Lake –  Racine County, WI                                                                                                            

Vegetated Survey Sites  - August, 2023, 2020 and 2017 
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Total # Vegetated Sites: 365 

August, 2023 

Total # Vegetated Sites: 404 

August, 2017 

Note:  Significant disparity in  number of vegetated sites can be aƩributed mainly to decreased water levels in 2023, 
which prohibited access to many sampling sites. 

Total # Vegetated Sites: 448 

August, 2020 



Figure 3                                                                                                                     
Wind Lake—Racine County, WI                                                                                                            

Point Intercept (PI) Points with Eurasian Water-milfoil (Myriophyllum spicatum) 
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August, 2017 

August, 2023 

# of Points Present: 68 
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Rake Fullness: 1
  2
  3
        Visual 

# of Points Present: 81     (82 w/ Visuals)  

August, 2020 

# of Points Present: 95     (102 w/ Visuals)  



Figure 4                                                                                                                     
Wind Lake — Racine County, WI                                                                                                            

Point Intercept (PI) Points with Starry Stonewort  (Nitella obtusa) 

# of Points Present:  43 
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# of Points Present: 88 

August, 2023 
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August, 2017 

# of Points Present: 110     (111 w/ Visuals)  

August, 2020 



Figure 5                                                                                                                     
Wind Lake—Racine  County, WI                                                                                                           

Point Intercept (PI) Points with Eelgrass (Vallisneria americana) 
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August, 2017 
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August, 2023 

# of Points Present: 196 (201 w Visuals)                     
Rank: 1 

#  of Points Present: 183 (188 w Visuals)                     
Rank: 1 

August, 2020 

# of Points Present: 190 (195 w Visuals)                     
Rank: 2 



Figure 6                                                                                                                     
Wind Lake—Racine County, WI                                                                                                            

Point Intercept (PI) Points with Chara (Chara sp.,) 

August, 2017 
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# of Points Present: 119  (120 w Visuals)                                                          
Rank:  3                                             

# of Points Present: 140                                                 
Rank:  2 

August, 2023 
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August, 2017 

# of Points Present: 148                                                            
Rank:  3                                              



Figure 7                                                                                                                     
Wind Lake—Racine County, WI                                                                                                            

Point Intercept (PI) Points with Coontail (Ceratophyllum demersum) 

August, 2017 
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# of Points Present: 177                                                  
Rank:  1 
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August, 2023 

# of Points Present: 119                                                  
Rank:  3 

August, 2020 

# of Points Present: 259  (262 w Visuals)                                                          
Rank:  1                                             



Figure 8                                                                                                                     
Wind Lake—Racine County, WI                                                                                                            

Point Intercept (PI) Points with Illinois pondweed (Potamogeton illoensis) 
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August, 2023 

# of Points Present: 77  (81 w Visuals)                           
Rank:  4 

August, 2017 

# of Points Present: 46  (49 w Visuals)                           
Rank:  6 
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August, 2020 

# of Points Present: 53  (67 w Visuals)                           
Rank:  5 



Figure 9                                                                                                                     
Wind Lake —Racine County, WI                                                                                                            

Point Intercept (PI) Points with Sago Pondweed (Stuckenia pecƟnate) 
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August, 2023 

# of Points Present: 61  (63 w Visuals)                           
Rank:  4 

 

# of Points Present: 49  (50 w Visuals)                           
Rank:  5 
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August, 2020 

August, 2017 

# of Points Present: 59  (65 w Visuals)                           
Rank:  4 



Figure 10                                                                                                                    
Wind Lake —Racine County, WI                                                                                                            

Point Intercept (PI)  Points with Clasping-leaf pondweed (Potamogeton richardsonii) 
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August, 2023 

# of Points Present: 17 (18 w Visuals))                                               
Rank:  9 

August, 2017 

# of Points Present: 46  (48 w Visuals)                           
Rank:  6 
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# of Points Present: 18  (21 w Visuals)                           
Rank:  6 

August, 2020 



Figure 11                                                                                                                    
Wind Lake —Racine County, WI                                                                                                            

Point Intercept (PI)  Points with Waterstargrass (Heteranthia dubia) 
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August, 2023 

# of Points Present: 8  (9 w Visuals)                                               
Rank:  12 

August, 2020 

# of Points Present: 23  (24 w Visuals)                           
Rank:  7 
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August, 2017 

# of Points Present: 18  (21 w Visuals)                           
Rank:  7 



AquaƟc Plant Survey Results, cont’d. from page 3 

Table 2 (page 19) provides a Summary of StaƟsƟcs for the 2023, 2020 and 2017 surveys (this data was not available for 
2011) survey.  FlorisƟc Quality Index for the three surveys is found on Table 3 (page 20).    Finally, Figure 13 (page 21) 
provides Depth/ColonizaƟon Charts. 

A brief discussion of each of these follows: 

 Total # of Sites w/ VegetaƟon 

The number of sites having vegetaƟon in Wind Lake for 2023 was 365, much lower than the 448 in 2020 and 404 in 
2017.  This lower number was primarily due to low water levels that prohibited navigaƟon to sites that had been acces-
sible in previous years. 

Total # Sites Shallower Than Maximum Depth of Plants   

The number of sites shallower than the maximum depth  of plants for 2023 was 329.  Again, this was much lower than 
those recorded in 2020 (485) and 2017 (452) due to reduced water levels in Wind Lake.      

RelaƟve Frequency of Occurrence 

RelaƟve Frequency of Occurrence, presented as a percentage, is the number of sites shallower than the maximum 
depth that contained vegetaƟon.  In 2023, 85.08 % of the sites less than 12 feet in depth had vegetaƟon present.  This 
compares with 92.99% of sites less than  15 Ō. in 2020, and 88.94% of sites less than 10 Ō. in 2017.  These indicate that 
much of the lake boƩom contains suitable substrate and sufficient nutrients, that when combined with sunlight, will 
develop some form of aquaƟc vegetaƟon.  

Simpson Diversity Index 

The Simpson Diversity Index (SDI) measures the diversity of a plant populaƟon, using the number of species surveyed 
and the number of species per site.  The decimal scale ranges  from 0 (low diversity) to 1 (high diversity).  The SDI for 
the three surveys  were 0.89 (2023), 0.86 (2020), and 0.88 (2017) .  These indicate that that the plant populaƟon has an 
above average level of diversity.   

Maximum Depth of Plants 

Maximum depth of plants was 12 feet for the 2023 surveys, which is fairly consistent with the 15 feet recorded for the 
2020 survey and 10 Ō. in 2017.  It should be noted that in 2011 the maximum depth of plants in Wind Lake was 18 Ō., 
the year following treatment with alum.   

While some excepƟonally clear lakes can support plant growth in waters up to 25 feet deep, turbid waters may not 
support much growth beyond 6-8 feet.    Thus, Wind Lake falls in the average to slightly beƩer-than-average in terms of 
maximum rooƟng depth of plants for area lakes. 
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AquaƟc Plant Survey Results, cont’d. 

Average # of Species Per Site  (Shallower than maximum depth) and Average # of Species (vegetated sites only) 

These values were as follows:                                         Aug., 2023  Aug., 2020 Aug., 2017                                               
Avg. # Species/Site  (shallower than max. depth):           2.14                            2.13                    2.09                                                
Avg. # Species/ Site (vegetated sites only)           :            2.52        2.30                     2.35 

The values for are all very similar, with the higher value in 2023 due to the number of sites that could not be accessed 
due to lower water levels. 

The above values reflect both the naƟve and non-naƟve (exoƟc) plant populaƟons.  It should be noted that lakes with 
plant populaƟons dominated my only a few species (whether naƟve or not) will have a lower number of average           
species per site.  While Wind Lake is dominated by Eelgrass (Valisneria americanaa), Coontail (Ceratophyllum demer-
sum) and Chara, sp.,  ample space and nutrients allow for many different species at lower densiƟes, especially in shal-
lower, undisturbed porƟons of the lake where as many as 4-6 different species may be sampled from a single site. 

Avg. # of NaƟve Species/Site  (shallower than max. depth) and Avg. # of NaƟve Species/ Site (vegetated sites only) 

These values were as follows:                                                          Aug., 2023  Aug., 2020 Aug., 2017                                               
Avg. # of NaƟve Species/Site  (shallower than max. depth):           1.98                           1.93                    1.88                                                
Avg. # of NaƟve Species/ Site (vegetated sites only)           :            2.33          2.09       2.12  

These staƟsƟcs reflect changes in the naƟve plant community alone, as compared to averages for the enƟre communi-
ty, including exoƟcs (Eurasian watermilfoil/Curly-leaf pondweed, etc.).  When compared with those for the enƟre com-
munity (both naƟve and exoƟc), it is indicateve of the amount of influence that the exoƟc species have on the naƟve 
plant community. 

While both Eurasian/hybrid water-milfoil (Myriophyllum spicatum or “EWM”) and Starry stonewort (Nitella obtuse or 
“SSW”)) have a  significant presence, this data indicated that it is not having  a dramaƟc impact upon the overall diver-
sity of the naƟve plant populaƟon.  That is, while individual naƟve species may experience a decline, the overall plant 
community remains in a good condiƟon.  The higher values in 2023 indicate that non-naƟve species have had a slightly 
lower influence than in preceding years) 

Species Richness 

This StaƟsƟc indicates the number of species observed (either collected by rake or idenƟfied visually).  The Species 
Richness for the three surveys are as follows: Year # Species # Species (inc. Visuals)   
      2023           25    30                                                           
      2020       28    30    
      2017       26    31  

These staƟsƟcs indicate that Wind Lake has a very diverse plant populaƟons.   By contrast, “average lakes” may have   
15-20 species (or less).  While individual species may decline or increase in frequency of occurrence in a given year, 
these are replaced by an increase of abundance of other species.   Wind Lake, in spite of intense recreaƟonal use, has 
some fairly extensive shallow areas that are inaccessible to power boats, which provides a refuge for a number of plant 
species .  
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FlorisƟc Quality of Index 

The FlorisƟc Quality Index (FQI) is a measure of a plant community’s closeness to an undisturbed condiƟon.  Urban 
lakes, or those with a high level of boat traffic have lower FQI’s, meaning fewer species or lacking specific naƟve spe-
cies that are oŌen associated with undisturbed condiƟons.    

FQI’s for any parƟcular lake are oŌen compared to regional or state-wide averages in order to provide perspecƟve.  FQI  
values represenƟng the highest value of the lowest quarƟle, mean and boƩom of the highest quarƟle of all Wisconsin 
lakes are 16.9, 20.9, and 27.5.   

The FQI for Wind Lake for the  August 2023 survey is 28.15 (see Table 3, page 19).  This is comparable to those in 2020 
(28.98) and 2017 (29.19).  The slight difference is due to both the quanƟty and type of species being present. 

Wind Lake conƟnues to have a very high FQI, ranking in the upper quarƟle of all Wisconsin lakes.     

This concludes the presentaƟon and discussion of the AquaƟc Plant Survey Data collected from the August, 2023          
survey and comparison to the 2020 and 2017 surveys. 

An Update to the Wind Lake (2017) Lake Management Plan begins on page 22. 
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Statistic 2023  2020 2017    

Total number of sites visited 609 648 650 

Total number of sites with vegetation 365 448 404 

Total number of sites shallower than maximum depth of plants 429 485 452 

Frequency of occurrence at sites shallower than maximum depth of plants 85.08 92.99 88.94 

Simpson Diversity Index 0.89 0.86 0.88 

Maximum depth of plants (ft)**  12.0 15.0 10.0 

Number of sites sampled using rake on Rope (R) 71 113 33 

Number of sites sampled using rake on Pole (P) 376 372 144 

Average number of all species per site (shallower than max depth) 2.14 2.13 2.09 

Average number of all species per site (veg. sites only) 2.52 2.30 2.35 

Average number of native species per site (shallower than max depth) 1.98 1.93 1.88 

Average number of native species per site (veg. sites only) 2.33 2.09 2.12 

Species Richness  25 28 26 

Species Richness (including  visuals) 30 30 31 

Table 2                                                                                                                      
Summary StaƟsƟcs for August, 2023, 2020 August, 2017 AquaƟc Plant Surveys*                                   

Wind Lake —Racine County, WI 
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Table 3                                                                                                                      
FlorisƟc Quality Index (FQI)  August, 2023 and August, 2017 AquaƟc Plant Surveys                                   

Wind Lake —Racine County, WI 

19 

CITATION: University of Wisconsin-Madison, 2001. Wisconsin Floristic Quality Assessment (WFQA). Retrieved 
October 27, 2009 from: http://www.botany.wisc.edu/WFQA.asp 

CITATION: Nichols, SA. 1999. Floristic Quality Assessment of Wisconsin Lake Plant Communities with Example 
Applications. Journal of Lake and Reservoir Management, 15(2):133-141.  

Species Common Name C 2023 2017 
Brasenia schreberi Watershield 6  1 
Ceratophyllum demersum Coontail 3 1 1 
Chara Muskgrasses 7 1 1 
Elodea canadensis Common waterweed 3 1  
Heteranthera dubia Water star-grass 6 1 1 

Najas flexilis Slender naiad 6 1  

Najas guadalupensis Southern naiad 8  1 
Nitella  Nitella 7 1  

Nymphaea odorata White water lily 6 1 1 
Potamogeton amplifolius Large-leaf pondweed 7 1 1 
Potamogeton foliosus Leafy pondweed 6  1 
Potamogeton friesii Fries’ pondweed 8 1  
Potamogeton gramineus Variable pondweed 7 1 1 
Potamogeton illinoensis Illinois pondweed 6 1 1 
Potamogeton natans Floating-leaf pondweed 5  1 

Potamogeton praelongus White-stem pondweed 8 1 1 
Potamogeton pusillus Small pondweed 7 1 1 
Potamogeton richardsonii Clasping-leaf pondweed 5 1 1 
Potamogeton zosteriformis Flat-stem pondweed 6 1 1 
Ranunculus aquatilis White water-crowfoot 8 1  
Stuckenia pectinata Sago pondweed 3 1 1 
Utricularia vulgaris Common bladderwort 7 1 1 

Wolffia Columbiana* Common watermeal 5   
      

N    21 23 
mean C   6.14 6.09 
FQI     28.15 29.19 

Myriophyllum sibiricum Northern water-milfoil 6 1  

Potamogeton nodosus Long-leaf pondweed 7 1 1 

2020 
1 
1 
1 
1 
1 
 

1 

1 
1 

1 
1 
1 
1 
1 
1 
 

1 
 

1 
1 
1 
1 
1 
 

1 
 

23 
6.04 

28.98 

Nuphar variegate* Spatterdock   1  

Vallisneria americana Wild celery 6 1 1 1 
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*  Both SpaƩerdock and Common watermeal were visual  idenƟfied in earlier surveys, however, these observaƟons are 
not included in the FQI staƟsƟcs for those years.  



Figure 13                                                                                                                    
Depth/ColonizaƟon Chart for Wind Lake –Racine County, WI 

August, 2020 Survey 
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August, 2023 Survey 
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Figure 13 (conƟnued)                                                                                                        
Depth/ColonizaƟon Chart for Wind Lake –Racine County, WI 

August, 2017 Survey 

21 

SOLitude Lake Management                                        
N173 W21440 Northwest Passage                

Jackson, WI  53037                                              
(262) 674-1783                                  

www.solitudelakemanagement.com 



An Update to the Wind Lake AquaƟc Plant Management Plan 

IntroducƟon 

The 2018 AquaƟc Plant Management Plan for Wind Lake (current) was published in December, 2017 by Aron & As-
sociates.  Chapter V  of this Plan (pages 31-43) reviewed a wide range of control alternaƟves that were available to 
the District and its members.  This review included the benefits, limitaƟons, potenƟal uƟlity/feasibility and cost of 
each.  Based upon this review, a Plant Management Plan was created (Chapter VI, pages 45-54) which began with a 
statement of Goals and ObjecƟves to be used to accomplish each of the goals, which is, as follows: 

The Goals and ObjecƟves of the District remain the same for the next five years (2024-2028).  With minor excep-
Ɵons, which will be noted, the tools that will be implemented to achieve these goals will remain the same.  While 
some minor changes have taken place within the Wind Lake aquaƟc plant community since 2018, it remains healthy 
and diverse.  StaƟsƟcs for Species Richness, FlorisƟc Quality, and Simpson Diversity Indices are quite high and con-
sistent with those obtained during the 2017 Plant Survey.   

 

 

 

 

 

 

The District desires to: 

· Minimize fragments of aquaƟc plants that are caused by the high volume of boaƟng traffic and natural processes. 

· Control exoƟc and nuisance plant species and maintain recreaƟonal access for lake users by:  

       a)  Using selecƟve chemical treatments                    
b)  HarvesƟng                              
c)  Encouraging landowners to protect naƟve species. 

· Preserve and enhance the natural lake ecosystem by: 

       a)  EducaƟng landowners and lake users in lake ecology.                        
b)  Working with the Town, County, and State governments to review exisƟng ordinances and, if necessary,  
 develop and enforce ordinances to protect Wind Lake.                         
c)   ConƟnuing to improve the watershed to protect Wind Lake. 

· IdenƟfy and expand local educaƟonal efforts that the District may undertake to improve the public’s understand-
ing of lake issues by: 

       a)   DistribuƟng at least two newsleƩers per year.                         
b)   Encouraging community involvement in lake management acƟviƟes. 

· Conduct in-lake management acƟviƟes with the long-range goal of minimizing the management as much as                   
possible by: 

a)  ConducƟng evaluaƟons as to the success of plant management acƟviƟes and the community reacƟon to the         
 acƟviƟes.                                  
b)  Tracking the annual progress of  lake management acƟviƟes.                         
c)   ConducƟng water quality monitoring efforts to assist in the documentaƟon of results.                   
d)  Developing and implemenƟng a plan for a quick response to invasive species. 

SOLitude Lake Management                                        
N173 W21440 Northwest Passage                

Jackson, WI  53037                                              
(262) 674-1783                                  

www.solitudelakemanagement.com 

22 



SOLitude Lake Management                                        
N173 W21440 Northwest Passage                

Jackson, WI  53037                                              
(262) 674-1783                                  

AquaƟc Plant Management AcƟviƟes 2018-2023 

During 2018-2023 the Wind Lake Management District (WLMD) and Wind Lake Riparian Owners conducted the follow-
ing aquaƟc plant management acƟviƟes: 

I. Mechanical HarvesƟng 

        Mechanical HarvesƟng was conducted in accordance with the WI DNR Permit Map located on Figure:14, (following page). 

       The Annual HarvesƟng Report submiƩed to the WI DNR indicates the following Efforts (Total # Hours), acreage  
involved and harvested plant volume, as expressed in either the number of harvested loads, or cubic feet of        
material provided in the Table below      

 

 

    

 

 

 

 

 

 

        

       During the period of 2018-2020, the WLMD contracted for harvesƟng services with Clearwater Plant Harvesters of 
Crystal Lake, IL .  WLMD purchased a harvester and began operaƟons in June, 2021. 

       The District operated harvesƟng program has been quite effecƟve, with some limitaƟons due to permit condiƟons 
that must be adhered to, along with challenges presented by changing growth condiƟons from year to year, as well 
as fluctuaƟons in water levels.  Some of these will be addressed in the secƟon enƟtled Recommended Plant Man-
agement AcƟviƟes, 2024-2028   

II.   Roadside Pick Up of AquaƟc Plant Debris 

       This program allows for the disposal of plants/fragments by riparian owners who remove them from the lake and 
transport them to the roadside.  Fourteen pickups are scheduled between May and October prior to the start of 
each season.  

Year HarvesƟng Effort (hrs.) Acres Cubic Ft./Loads* 

2018 104.5 ns 57* 

2019 161 na 108* 

2020 229.5 301 28,842 

2021 184 301 27,840 

2022 100 250 12,000 

2023 251 150 30,375 

Table 4                                                                                                       
Mechanical HarvesƟng Efforts by Wind Lake Management District 

(2018-2023) 

*  Data  provided in terms of Loads during 2018-2019 

III. Chemical Treatments for AquaƟc Plant/Algae Control 

       Chemical controls have been used from 2018 thru 2023 for the control of invasive species, such as Eurasian water- 
milfoil (EWM), Curly-leaf pondweed (CLP) and/or Starry stonewort (SSW).  They have also been used to control  
naƟve species in shallow (<3 Ō.), high-use areas that have been designated as such.  These Areas are detailed on 
the Chemical Control Permit Map found in Figure 14, following page. 
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Figure 14 

AquaƟc Plant Management Plan Map for WI DNR HarvesƟng Permit (2018-2023)* 

_  *  Wind Lake AquaƟc Plant Management Plan, 2018 by Aron and Associates 
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Chemical Treatments for AquaƟc Plant/Algae Control, cont’d from preceding page 

 Minimizing the nuisance of invasive species, that is, interference with navigaƟon and/or reducing their abundance 
from one of dominance to one of presence in high-use areas is the primary objecƟve of the invasive species         
control porƟon of the treatment program. 

Similarly, control of naƟve species is required in certain, near shore, high-use areas where their density is sufficient 
to significantly impede with navigaƟon.  These areas are quite shallow (<3 Ō. deep), too shallow to mechanically 
harvest. 

Treatments for algae control, while relaƟvely common, are needed from Ɵme to Ɵme when algae mats accumulate 
in mats up to 30-50 Ō. wide.  This is most common during relaƟvely dry, calm and sunny periods which favor the 
development of surface mats of algae along most of the lake shoreline.  Moderate south winds can transport mats 
of algae from the south side of the lake to the north, creaƟng wide-scale infestaƟons from behind Wood’s Island to 
the west, all the way to the Muskego Canal on the east. 

Fortunately, these mats are frequently taken care of by nature when cloudy weather arrives, accompanied by 
strong winds and/or heavy storms that disperse these troublesome accumulaƟons.  SƟll, there are Ɵmes when in-
tervenƟon is required, and the WLMD Board and the applicator aƩempt to limit algal treatments to only when 
condiƟons are very severe.  

Figure 15 (page 26) and Table 5 (page 27) detail the locaƟons where herbicide/algaecide treatments occurred, and 
the nuisances present during 2018 to 2023.  Data on the acreage treated is provided as well as the products used 
for the varying forms of vegetaƟon. 
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IV.  Hand Removal 

       Due to the abundance of plants, combined with limited water depth, conflicts with acƟviƟes including boaƟng and    
swimming will occur.  Rooted plants and/or plant fragments in high use areas are best controlled using hand         
removal.  To assist in this process the District has implemented a Roadside Pick-up as discussed previously. 

V.   Water Quality Monitoring 

        The District contracts with the United States Geological Survey (USGS) to monitor lake levels, with readings taken 
every fiŌeen minutes, which is then uploaded to the USGS site at www.usgs.gov. 

VI.     EducaƟon and InformaƟon 

        The Wind Lake Management District  maintains a website at wlmd.org.  This site contains informaƟon on District 
meeƟngs, projects, aquaƟc plants, fish, copies of District harvesƟng and chemical control permits, and boaƟng          
regulaƟons.  NewsleƩers are published twice per year and copies of these are available for review on the website. 

VII.  Watershed Controls 

        This has included working with Racine County and/or the Town of Norway to develop Land Use and Storm Water  
Planning to minimize nutrient and sediment-rich runoff from entering the lake, as well as educaƟng riparian            
owners on proper shoreline landscape procedures. 



Invasive Species (Eurasian watermilfoil, Curly-leaf pondweed . 

Shallow water areas.  Treatment required to maintain navigaƟon, including 
both naƟve and/or exoƟc species (inc. Starry stonewort). 

Algae control occasionally required when dense, surface maƫng occurs. 

Figure 15 

LocaƟon of Chemical Treatments (2018-2023) by Target Species 

SOLitude Lake Management                                        
N173 W21440 Northwest Passage                

Jackson, WI  53037                                              
(262) 674-1783                                  

www.solitudelakemanagement.com 

26 



Herbicide/Algaecide Name  Target VegetaƟon Types 

Cutrine-Plus, Cutrine Ultra, Captain XTR Filamentous algae, Starry Stonewort 

Aquathol-K Curly-leaf pondweed and or Broad-Spectrum control            
(all species) in navigaƟonal areas 

Weedar 64 Control of Eurasian watermilfoil and/or   Water Lily            
(for navigaƟonal impediments only)                                   

Hydrothol 191 Algaecide May be used in conjuncƟon at low concentraƟon (less than 
0.3 ppm) for control of Starry stonewort) 

Tribune  
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Year Curly-leaf 
pondweed 

Eurasian         
water-milfoil 

Filamentous. 
Algae 

NaƟve Species 

2018 2.0 9.6 11.5 2.8 

2019  1.3 18.7 10.5 

2020 1.75 5.5 8.0 6.75 

2021 12.0 12.0  4.3 

2022 3,3 5.0  14.2 

2023 7.25 7.25 5.0 4.0 

Starry           
Stonewort 

61.0* 

3.6 

1.0 

2.0 

2.0 

2.8 

 

Table 5 

Chemical Treatments (2018-2023) by Target Species and Approximate Acreage Treated 

 Herbicides/Agaecides Used and Target Species 
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Summary of Recommended AquaƟc Plant Management AcƟviƟes for Wind Lake, 2024-2028 

As menƟoned previously, the Wind Lake Management Plan developed in 2018 was quite comprehensive and has         
both successfully guided the Wind Lake Management District’s lake management acƟviƟes while also providing a level 
of protecƟon to the lake itself.  

Chapter VI of the 2018 Wind Lake AquaƟc Plant Management Plan (pages 47-54) contain eleven different acƟviƟes that 
were recommended to monitor and protect water quality, educate lake users as to the benefit of aquaƟc plants, and 
offer guidance for control of aquaƟc plants, when and where necessary.  This secƟon of the 2018 Plan has been  placed 
in the Appendix (Appendix I) to serve as a reference, as it offers a great deal of informaƟon, parƟcularly in regards to 
discussion of of Chemical Controls, specific instrucƟons and consideraƟons with Mechanical HarvesƟng, as well as sug-
gesƟons for procedures to be implemented should  new non-naƟve species be encountered. 

Table 6 (page 30) lists the recommended acƟviƟes to be included in the 2024-2028 Wind Lake Management Plan, along 
with a reference to the Appendix where addiƟonal informaƟon from the 2018 Wind Lake AquaƟc Plant Management 
Plan may be found.  AddiƟons or modificaƟons to the exisƟng (2018) Plan are highlighted below: 

A.  Mechanical HarvesƟng 

AddiƟons/ModificaƟons to the 2018 Wind Lake APM Plan  

The WLMD is considering the purchase of a second, smaller mechanical harvester.  The primary reason for this is 
greater flexibility.  While the exisƟng (larger) harvester does suit the District’s needs, it does have limitaƟons   The pri-
mary limitaƟon is that it requires water of a certain depth, whether it is loaded with aquaƟc plants or not.  While har-
vesƟng is not allowed in waters less than 3 feet deep,  irregular contours in depth, hazards including extensive shallow 
“Flats”, and rock piles make transit to and from harvest areas a challenge, even with “normal” water levels.  Naviga-
Ɵon was made even more difficult by the  declining water levels experienced during the 2023 summer season.  The 
District believes a smaller, lighter harvester carrying a smaller load of plants and requiring less depth may allow for 
greater flexibility, as well as serving as a “Back-Up” when the larger harvester is “down” for maintenance or repairs. 

A copy of the 2018-2023 Mechanical HarvesƟng Permit, including a Map of areas to be managed is located in                
Appendix II.  It will need to be reviewed and updated, as necessary and aƩached to the 2024-2028 permit applicaƟon.  
Appendix III is a map detailing the harvester unloading and plant disposal locaƟon, which must also be aƩached to 
future WI DNR Mechanical HarvesƟng permit applicaƟons 

B..  Chemical Controls 
Table 5, page 27 detailed areas of the lake that were commonly treated during 2018-2023, the target species present, herbicides 

used and acreage treated.  These treatments fell within the guidelines established in the 2018 Plan (see Map on page 
26 and in Appendix I, pages 48-49).  Since 2018 there have been some changes in WI DNR Policies that deserve men-
Ɵon,.  These include: 

1) Large-scale treatments of EWM using 2,4-D herbicides must be conducted prior to July 1:  Data compiled by the 
DNR suggests that the risk to naƟve, non-target plant species, may be greater for treatments conducted later in 
the season.  Therefore, treatments occurring later than July 1 will be limited to narrow lanes  where significant       
impediments to navigaƟon occur. 

2) Treatments for Starry stonewort (SSW) to be limited in scope:  The WI DNR has also collected considerable data on 
treatments targeƟng  SSW.  Results of these treatments appear “mixed”, with a limited degree of control being 
exhibited over the short-term (measured in weeks).  Thus, DNR has established a Policy limiƟng treatments of this 
species  to those for navigaƟonal access where significant impediments occur. 
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            cont’d. on following page 
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3.  “Significant impediment to navigaƟon” defined:  This covers any treatment conducted, whether for naƟve or non-  
naƟve species, for purposes of maintaining navigaƟonal access.  Plant growth must be at a sufficient density, and 
within two feet of the water surface to be considered an impediment.  Treatments will be limited to channels of 
sufficient width to allow for safe operaƟon of opposing boat traffic at posted speed limits.  In shallow, near-shore 
areas, treatments  will be limited to 30-50 Ō. in width. 

Chemical Controls conƟnued from preceding page 

Pages 36-39 of the 2018 Plan (Appendix V.) provides an extensive review of the need for herbicides treatments, the 
benefits and drawbacks/limitaƟons of these treatments,  the margin of safety involved to non-target organisms (e.g., 
fish/wildlife), their mode of acƟon (Systemic vs. Contact), as well as purpose (“Spot” or Shoreline vs. Large-Scale Treat-
ments).   It also provides a review of all herbicide/acƟve ingredients that were available when the Plan was published. 

For those interested in reviewing this informaƟon, this secƟon of the 2018 Plan has been placed in the Appendix.  A 
Table lisƟng the products currently in use for plant control within Wind Lake is located on Table 5 (page 27), along with 
perƟnent informaƟon regarding their use.  AddiƟonal informaƟon not covered in the earlier Plan includes: 

1) The herbicide, ProcellaCOR EC.  AcƟve ingredient, Florpyrauxifen-benzyl.  In use since 2018, this relaƟvely new 
product has demonstrated a very high degree of control on EWM.  It is a contact-type herbicide that has a rapid 
uptake by plants, requiring a shorter contact Ɵme with target plants.  This is an advantage over slower acƟng herb-
icides (such as 2,4-D), parƟcularly when treated waters are subject to movement/mixing with adjacent untreated. 

        The primary disadvantages of this product include it’s relaƟvely high cost.  Costs of $1,000.00-$2,000.00 per acre 
(or more at greater depths), as compared to $400.00-$600.00/acre using liquid 2,4-D.   While the manufacturer 
may provide a 90% control guarantee of 3 years, this only applies to conƟguous, regularly-shaped areas greater 
than 10 acres in size.  While smaller areas may be treated successfully, these will not be covered by the manufac-
turer’s warranty. 

       Since the majority of herbicide treatments for EWM control consist of rather narrow, and smaller treatment areas 
(1-5 acres in size), with saƟsfactory (season-long) control provided by 2,4-D, the use of ProcellaCOR EC on Wind 
Lake may not be cost effecƟve.  In the event that the severity of EWM infestaƟons in the shallower east side of 
Wind Lake become too great a challenge for harvesƟng operaƟons, ProcellaCOR EC may prove a viable alternaƟve, 
parƟcularly if treaƟng an area 10 acres or greater in size.    

       Finally, Appendix IV contains a Proposed Treatment Area Map for the 2023 season and provides some detail on 
what areas of the lake may be treated, potenƟal species that may be encountered, and the purpose of the        
treatment (aquaƟc invasive species control vs. nuisance relief in shallow navigaƟonal areas). 
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Nutrient Management/Alum Treatment 

While not a viable control for aquaƟc plants, as plants obtain most of their nutrients from the boƩom sediments direct-
ly rather than from the water column, Wind Lake was treated with Alum (aluminum sulfate) in 1995 and 2011 to re-
duce Total Phosphorus concentraƟons..  Pre and Post Treatment Water Quality Data detailing parameters such as Total 
Phosphorus, Chlorophyll and Secchi Disc (Water Clarity), as reported in the 2018 Wind Lake AquaƟc Plant Management 
Plan is found on Appendix VI.  Discussion has begun on if, and when the next Alum treatment should be conducted. 

It is recommended that the Wind Lake Management District invesƟgate the iniƟaƟon of a Water Quality Monitoring 
program that includes those parameters to help determine when the next alum treatment may be required, and assist 
with any Pre Treatment Monitoring that may be required by the WI DNR as part of the required permit. 



Water Quality Monitoring    
(Appendix I, page 47) 

Includes conƟnued stage recorder monitoring at dam by USGS.  Recommend monitoring of Total Phospho-
rus, Chlorophyll and Secchi Disc (water clarity), to assist in decision making in regards to Ɵming of future 
alum treatment. 

Physical Removal                                           
(Appendix I, page 47) 

Educate and promote removal  of floaƟng plant debris in pier/swim areas by property owner. Physical 
Removal of rooted plants limited to 30 feet of shoreline  w/o WI DNR permit approval.  Removal along 
greater than 30 Ō. of shore requires WI DNR Permit (excepƟon for non-naƟve species).  DNR Permit is re-
quired if property is within SensiƟve Area for any removal acƟvity. 

InformaƟon and EducaƟon 
(Appendix I, page 47) 

Ongoing.  Maintain wlmd.org website, informing the  public about the benefits of the naƟve plant popula-
Ɵon, idenƟficaƟon of aquaƟc invasive species, limiƟng their spread, and the controls available , along with 
regulaƟons pertaining to their use, and scheduling of District services.  

Watershed Controls, Land-Use and 
Stormwater Planning                           
(Appendix I, page 48) 

Ongoing.  Cooperate with Town and County to implement procedures that will protect water quality by 
minimizing sediment and nutrient inputs into the lake.  Provide links on website, including WI DNR and UW
-Ext that will assist riparian owners with proper landscaping along their shoreline, including ferƟlizer, use, 
natural landscaping, etc.)  

Herbicide Treatments                   
(Appendix I, pages 48-49)                 

Appendix IV 

“Spot” treatments for selecƟve control of Curly-leaf pondweed (CLP) and/or Eurasian water-milfoil (EWM)  
as needed to minimize impacts upon the naƟve plant community and recreaƟonal uses. Control of naƟve 
species in established navigaƟon lanes, as outlined in Proposed Chemical Treatment Map (Appendix IV.)      

Treat Starry stonewort  (SSW) in designated navigaƟon lanes, where present at sufficient       density/height 
to provide a significant impediment to navigaƟon.  Most of these areas are too shallow for Harvester (< 3 
Ō. deep).  Treat, as needed 1-3 Ɵmes per summer. 

Mechanical HarvesƟng                       
(Appendix I, pages 49-51) 

Ongoing.  Mechanical harvesƟng and/or skimming of plants may conƟnue, along Roadside Pick-Up of 
plants.   Evaluate cost/benefit of second, smaller harvester  to improve access to areas with limited depth.                                                            

Familiarize equipment operators with proper harvesƟng procedures (Appendix I, pages 

DNR permit required.  ApplicaƟon includes map of areas to be harvested and locaƟon where plants will be 
disposed of.  Any changes will require noƟficaƟon of DNR and approval.  Either paper or electronic copy of 
Mechanical HarvesƟng Permit must be kept aboard Harvester. 

Boat Launch AcƟviƟes                      
(Appendix I, page 52) 

Maintain educaƟonal signage at Public Boat launch informing public on idenƟficaƟon of aquaƟc invasives 
species, and proper inspecƟon/decontaminaƟon of equipment  prior to  and aŌer launching of watercraŌ.  
Consider parƟcipaƟon in Clean Boats Clean Waters (CBCW) 

AquaƟc Plant Monitoring                                            
New InfestaƟons of ExoƟc Species 

ConƟngency Plans                             
(Appendix I, page 52-53) 

Ongoing.  Includes Visual Surveys prior to any treatments.  Document presence of aquaƟc invasive species 
(EWM/CLP/SSW) and/or naƟve species (in navigaƟonal channels).  ConƟnue to closely monitor extent of 
SSW, parƟcularly in northeast quadrant of lake, which is currently growing within 1-2 feet of the lake 
boƩom, thereby not interfering with recreaƟonal use of lake.   

Full PI Survey (every five years) if District wishes to maintain 5-year HarvesƟng Permit. 

Aluminum Sulfate (Alum)            
Treatment 

Evaluate cost/Planning for future Alum Treatment based upon need— current water quality data in com-
parison with historical records.  Consult with DNR to determine what water quality data may be required in 
support of future permit applicaƟon   

AcƟvity and 2018 Plan Reference Notes 
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Table 6                                                                                                                      
Recommended Lake Management AcƟviƟes for Wind Lake 2024-2028 
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Appendix 

 Appendix I.     RecommendaƟons for Lake Management AcƟviƟes.  2018 Wind Lake AquaƟc Plant Management Plan ,                                 
Aron & Associates, pages 47-54. 

Appendix II.    Wind Lake—Racine County , 2018-2023 WI DNR Mechanical HarvesƟng Permit      

Appendix III.   Wind Lake Management District— LocaƟon of Harvester Un-loafing and AquaƟc Plant Disposal Site 

Appendix IV.   Map of Wind Lake Proposed Chemical Treatment Areas—2023  

Appendix V.    Discussion of Chemical Control AlternaƟves, , 2018 Wind Lake AquaƟc Plant Management Plan , Aron & 
Associates, Chapter V., pages 36-39. 

Appendix VII.  Water Quality Data for Wind Lake, 1995-2015, 2018 Wind Lake AquaƟc Plant Management Plan ,                                 
Aron & Associates, page 13. 
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Appendix II                                                                                                                  
Wind Lake—Racine County                                                                                                                

2018-2023 Mechanical HarvesƟng Permit      
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  Appendix II (conƟnued)                                                                                                      
Wind Lake—Racine Co., WI                                                                                                               

Proposed HarvesƟng & Treatment Areas (2018-2022) 



Appendix III                                                                                                                 
Wind Lake Management District 

LocaƟon of Harvester Unloading and Plant Disposal Sites 

Mechanical Harvester Unloading Site—Wind Lake Public Boat Launch (A) 

AquaƟc Plant Disposal Site—Town of Norway (B).  Located to immediately 
to northeast of intersecƟon of Malchine and East Wind Lake Rd. 

A 

B 
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Appendix IV                                                                                                                  
Wind Lake—Racine Co., WI                                                                                                               

2023 Proposed Treatment Areas* 

DescripƟon Acres 

Shoreline (yellow) 138.2 

Nav. Areas  1-9 (blue)** 11.5 

Total 149.75 

Solitude Lake Management                                              
N173 W21440 Northwest Passage  

Jackson, WI  53037                                
(262) 674-1781 
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Appendix V                                                                                                                   
2018 Wind Lake AquaƟc Plant Management Plan                                                                                 

Detailed Discussion on Chemical Controls and Herbicides/Algaecides Available 



Appendix V  - conƟnued                                                                                                         
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Appendix VI                                                                                                                  
Wind Lake—Racine Co., WI                                                                                                               

Water Quality Data Pre/Post Alum Treatments  (conducted in 1996 and 2011)  


