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Introduction 

Big Cedar Lake is a 932 acre lake located in the Towns of West Bend and Polk in Washington County, Wisconsin.  It 

serves as an important recreational asset to both the lake residents and surrounding community.  Pubic Access is  

available at two locations, with the primary access (with parking facilities) owned by the Big Cedar Lake Protection and 

Rehabilitation District (BCLPRD).   

The Big Cedar Lake Protection and Rehabilitation District (BCLPRD) is the organization primarily responsible for lake 

management activities, including aquatic plant management and lake related studies.   A rather extensive Historical 

Record exists for Big Cedar Lake in regards to water quality and the aquatic plant community.  Some of these investiga-

tions have been conducted by the WI DNR, and others by District volunteers or their vendors, including the United 

States Geological Services or consultants.    

The most recent Aquatic Plant Survey, contained within this Report, was conducted in August, 2018 and was commis-

sioned by the BCLPRD.  This is an Update to the survey conducted by Aron & Associates in 2013 for the District  and 

reported in the publication “2014 Big Cedar Lake  Aquatic Plant Management Plan”.   This earlier report, containing 

data from their 2013 survey, as well as historical data from earlier surveys, serves as the basis in which to compare the 

aquatic plant community  present in 2018. 

It is important to note that the aquatic plant survey conducted in 2018 utilized a different methodology than the earli-

er surveys, a Point-Intercept, rather than Line-Transect used in earlier surveys.    

The following Section of the report describes the methodology used to access the aquatic plant population and pre-

sents the survey results.  
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2018 Aquatic Plant Survey Methodology and Results  

Unlike the earlier Aquatic Plant Survey conducted by Aron & Associates, which used a Line-Transect method, current 

WI DNR Aquatic Plant Survey protocol requires that the Point-Intercept Method be utilized, using a pre-set of data col-

lection “Points” developed by department staff.  The sampling map for Big Cedar Lake is found in fig. 1 (following page).  

It consists of 1124 sampling points, spaced approximately 58 meters (190 feet apart) in general north-south and east-

west transects.. 

During the surveys , crews navigated to waypoints using a Global Positioning System (GPS).  At each point where water 

depth was at or below the maximum plant rooting depth (approximately 22 feet), plants were sampled using a rake 

head attached to either a Pole (P) or Rope (R). Water depth was recorded and the dominant bottom sediment type 

(muck, sand, rock) noted, if possible.  Plants collected were identified to genus and/or species, individual plant species 

density (rake fullness for a single plant type) determined, along with total plant density (rake fullness for all plants).   

This data was then recorded for each site.  An example of this “rake fullness” density determination is found on fig #2. 

The aquatic plant survey indicated that the lake contains a diverse aquatic plant community.   Figure #3  graphs the re-

lationship between water depth and the number of sites where aquatic vegetation was found.   Figure 4 provides  the 

location of sites with aquatic vegetation (native or non-native). 

The locations where Eurasian water-milfoil (EWM) and/or Curly-leaf Pondweed) (CLP)  were found are shown on Fig-

ures #5 and #6.  It should be noted that CLP) being an early season plant, typically  reaches a maximum biomass in late-

May/mid –June, then dies back after the 4th of July.  This is the reason for the low number of observations (1) made 

during the August survey. 

Figures 7-14 are detailed maps showing the location of each of the eight top-ranked native species based upon              

2018 abundance (# of sites present).  While a different methodology was used for surveying the plant community in 

2013, the top five ranked native species (by abundance) reported in the 2014 Plan by Aron & Associates is also provid-

ed in the table below, and taken from figures 14-18 (pages 71-75) of the 2014 report.                                                                   
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Scientific Name Common Name 2018  Ranking/        

# Sites Present  

2013 Ranking           

Aron & Associates 

Chara, sp. Muskgrass 1/342 1 

Najas flexilis Slender naiad 2/226 5 

Vallisneria americana Eelgrass 3/159 2 

Potamogeton illoensis Illinois pondweed 4/122 4 

Stukenia pectinata Sago pondweed 5/117 - 

Myriophyllum sibiricum Northern water-milfoil 6/44 - 

Potamogeton zosteriformes Flat-stem pondweed 7/42 - 

Ceratophyllum demersum Coontail 8/38 - 

Table I.  Big Cedar Lake—2018 Native Aquatic Plant Rankings by Abundance (# Sites Present)                                                                      

compared with 2013 Survey Rankings by Aron & Associates (top five ranking*) 

*Leafy pondweed, Potamogeton foliosus, was the third highest ranked species in the 2013 survey 

    Discussion continues on page 17 



 

Figure 1                                                                                                                     

Location of WI DNR Sampling Waypoints                                                                                        

Big Cedar Lake, Washington County, WI 
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Total # of Sampling Points:  1124                                           

Sampling Interval:  58 meters (approx. 190 ft.)    



 

 

 

Figure 2 

Aquatic Plant Fullness Ratings 
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Figure 3 

Depth of Plant Colonization-Big  Cedar Lake, Washington County, WI 

Marine Biochemists Survey, August, 2018 
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DEPTH 

BIN (FT) 

# SITES (NO 

ENTRY) 

1 5 

2 29 

3 49 

4 60 

5 101 

6 69 

7 34 

8 39 

9 44 

10 19 

11 5 

12 8 

13 3 

14 0 

15 5 

16 3 

17 1 

18 4 

19 4 

20 6 

21 3 

22 1 

23 0 

24 0 

25 0 

26 0 



 

 

 

 
 Figure 4                                                                                                                     

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Aquatic Vegetation (all species) - August, 2018 

Rake Fullness: = 3 
= 2 
= 1 
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Total # Sites Vegetated:  492                                               
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 Figure 5                                                                                                                     

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Eurasian Water-milfoil (Myriophyllum spicatum) - August, 2018 

Total # Sites Present:  28 
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Figure 6                                                                                                                     

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Curly-leaf Pondweed (Potamogeton crispus) 

Total # Sites Present:  1  
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Figure 7                                                                                                                     

Big Cedar Lake, Washington County, WI                                                                                        

Sites with Muskgrass (Chara sp.) - August, 2018 
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Total # Sites Present:  342 

Native Species Rank :  1 



 

Total # Sites Present:  226         

Native Species Rank :  2 
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Figure 8                                                                                                                     

Big Cedar Lake, Washington County, WI                                                                                        

Sites with Slender Naiad (Najas flexilis) - August, 2018 
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Figure 9                                                                                                                     

Big Cedar Lake, Washington County, WI                                                                                        

Sites with Eelgrass (Vallisneria americana)   - August, 2018 

Total # Sites Present:  159         

Native Species Rank :  3 
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Figure 10                                                                                                                    

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Illinois Pondweed (Potamogeton illoensis) - August, 2018 

Total # Sites Present:  122         

Native Species Rank :  4 
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Figure 11                                                                                                                    

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Sago Pondweed (Stuckenia pectinata)  - August, 2018 

Total # Sites Present:  117         

Native Species Rank :  5 
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Figure 12                                                                                                                    

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Northern Water-milfoil (Myriophyllum sibiricum)  - August, 2018 

Total # Sites Present:  44         

Native Species Rank :  6 
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Figure 13                                                                                                                    

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Flat-stem Pondweed (Potamogeton zosteriformes) - August, 2018 

Total # Sites Present:  42         

Native Species Rank :  7 
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Figure 14                                                                                                                    

Big Cedar Lake - Washington County, WI                                                                                          

Sites with Coontail (Ceratophyllum demersum) - August, 2018 

Total # Sites Present:  38  

Native Species Rank :  8 



 

2018 Aquatic Plant Survey Methodology and Results  cont’d 

The Summary Statistics for the 2018 Aquatic Plant Survey are presented in the Table below, while Table IV. (page 20) 

provides a Floristic Quality Index (FQI), followed by a listing of all native species observed according to Rank (Table V., 

page 21).   A brief discussion of the importance and meaning of this Data, and a comparison between the three surveys 

follows. 

 

 

 

 

 

 

 

 

 

 

Total # of Sites w/ Vegetation 

The number of sites having vegetation in Big Cedar Lake was 492.  This statistic, alone, has limited value.  However, 

when compared to the total number of sites visited  (1107), provides evidence that while being supportive of aquatic 

plant growth, Big Cedar Lake has ample, deep, or open-water areas as well.    

Total # Sites Shallower Than Maximum Depth of Plants   

The number of sites shallower than the maximum depth  of plants (568) means that roughly one-half of the lake is shal-

low enough to support plant growth (given adequate soil conditions).   

Frequency of Occurrence 

Frequency of Occurrence, presented as a percentage, is the number of sites shallower than the maximum depth of 

plants that contained vegetation.  The percentage for the August, 2018 survey was 86.62%.  This indicates that a signifi-

cant majority of the lake bottom has substrate suitable for plant growth.  Conversely, it also indicates that the shallow 

portion of the lake has a relatively infertile substrate as well.  This percentage is expected to increase over time as nu-

trients accumulate in shallows, allowing plants to become established.  

Simpson Diversity Index 

The Simpson Diversity Index (SDI) measures the diversity of a plant population, 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 2018 survey is 0.85.  This indicates that a fairly high level of diversity is found in Big Cedar Lake. 
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Parameter  Aug., ‘18 

Total # Sites Visited 1107 

Total # Sites w/vegetation 492 

Total # Sites Shallower than Max. Depth of Plants 568 

Frequency of Occurrence  86.62 

Simpson Diversity Index 0.85 

Maximum Depth of Plants 22 ft. 

Avg. # Species/Site (Shallower than Max. Depth of Plants) 2.18 

Avg. # Species (vegetated sites only) 2.52 

Avg. # Native Species/Site (Shallower than max. Depth) 2.09 

Avg. # Native Species/Site (vegetated sites only) 2.46 

Species Richness  (including Visuals, 30) 26 

Floristic Quality Index 28.99 
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Table II.  Summary Statistics for Big Cedar Lake 2018 Aquatic Plant Survey 



 

2018 Aquatic Plant Survey Methodology and Results  cont’d 

Maximum Depth of Plants 

Maximum depth of plants was 22 feet in 2018.  While the Line-Transect methodology used earlier indicated a maxi-

mum rooting depth of 13 feet for the 2001/2008 surveys, and 14 feet during the 2013 survey (Aron & Associates, page 

20), this difference has more to do with sampling methodology than any major change in water clarity.  While the Point

-Intercept Method  intentionally includes collection of data at all depths, until a maximum rooting depth has been de-

termined, the Line-Transect method differs in that it focuses  upon the depth range where the majority of plants are 

found. 

The Maximum Depth of Colonization Graph and Chart (figure 3, page 5) indicates that while there are some sites having 

vegetation present beyond depths of 14-15 feet, the majority of sites having vegetation were found at shallower 

depths.  At these greater depths, Nitella was most often found, with Muskgrass and Coontail present as well. 

Altogether, the earlier surveys, along with survey conducted in 2018 indicate a fairly consistent pattern of good water 

clarity, and ample sunlight penetration for plant growth.   

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

The values for the 2018 survey were 2.18 and 2.52 respectively.   The disparity between these is indicative of the num-

ber of sites (shallower than maximum depth) in Big Cedar Lake having little or no vegetation. These include extensive 

“flats” or “bars” consisting of rather infertile sediments (including sand, gravel) that are not conducive to plant growth.   

Lakes a having higher number of species per site (above 2) have greater diversity, while those that are lower have less-

er diversity.  Lakes that are dominated by a single species (whether exotic or native) will have a value closer to 1. 

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

The values for 2018 were 2.09 and 2.46.  When compared to the values immediately preceding (all species, including 

exotic) they give an indication of the overall presence, or influence of exotic species in Big Cedar Lake.  In 2018, only  

(28) data collection points in Big Cedar Lake had EWM, and (1),  CLP.   Thus, while these exotic species are present, their 

impact upon the native plant community overall is modest.     

Species Richness 

Species richness is simply the number of species observed in the lake during the surveys.  The number of native species 

found during the survey was 26 (30, including Visuals).  Values for earlier surveys, as reported in 2014 by Aron & Associ-

ates, are listed in the Table below:   
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Survey Year # Species Identified 

1968 13 

1986 26 

1989 26 

1993 26 

2001 33 

2008 33 

2013 32 

2018 26 

Table III.  Big Cedar Lake Aquatic Plant        

Surveys and Number of Species Identified  

               continued on following page 



 

Floristic Quality of Index 

The Floristic Quality Index (FQI) is a measure of a plant community’s closeness to an undisturbed condition.  Urban 

lakes, or those with a high level of boat traffic have lower FQI’s, meaning fewer species or lacking specific native spe-

cies that are often associated with undisturbed conditions.   The FQI for Big Cedar  Lake for this survey is 28.99, and is 

found in Table IV. on the following page. 

FQI’s for any particular lake are often compared to regional or state-wide averages in order to provide perspective.  

FQI  values representing the highest value of the lowest quartile, mean and bottom of the highest quartile of all Wis-

consin lakes are 16.9, 20.9, and 27.5.  This places Big Cedar in the highest quartile of all Wisconsin lakes.  For additional 

perspective,  the lowest FQI measured 3.0 (most disturbed), and the highest, 44.6 (most undisturbed).     

This concludes the presentation and discussion of plant data collected  during the 2018 survey.  An Update to the 2014 

Aquatic plant Management Plan begins on page 24. 
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Species Richness (continued) 

 
The number of species found within a lake can certainly vary from year-to-year, as well as survey-to-survey, depending 

upon the time at which data was collected (early-spring vs. late-summer or fall),  Certain species, such as CLP , develop 

early in the season, only to die-off by the 4th of July .  Other species only begin their growth later  in the season. 

The method by which data is collected can also affect the number of species identified.  Such is the case between the 

earlier “Line-Transect” surveys and the “Point-Intercept” method used in 2018.  Whereas the earlier method intention-

ally begins at the water’s edge, where many emergent plant species may be found, these emergent species may be 

“missed” if no data collection (“Point Intercept”) points are located close to shore in wetland areas.  While certain 

emergent species, such as Bulrush or Cattail are still present in Big Cedar Lake, their presence was not in the immediate 

vicinity of data collection points.     

 A complete listing of all native species identified during the 2018 survey is located in Table V. (page 21).  This is fol-

lowed by a comparison of all species identified during the seven surveys completed since 1968 (Table VI., page 22- 23).  



 

Table IV.                                                                                                                    

Floristic Quality Index (FQI)                                                                                                

August, 2018 Plant Survey - Big Cedar Lake, Washington County, WI  

CITATION: Nichols, SA. 1999. Floristic Quality Assessment of Wisconsin Lake Plant Communities with Example Applica-

tions. Journal of Lake and Reservoir Management, 15(2):133-141.  

CITATION: University of Wisconsin-Madison, 2001. Wisconsin Floristic Quality Assessment (WFQA). Retrieved Oc-

tober 27, 2009 from: http://www.botany.wisc.edu/WFQA.asp 

Marine Biochemists                                         

N173 W21440 Northwest Passage                

Jackson, WI  53037                                              

(888) 558-5106 

www.marinebiochemists.com 

20 

Species Common Name C species present=1 

Ceratophyllum demersum Coontail 3 1 

Chara Muskgrasses 7 1 

Elodea canadensis Common waterweed 3 1 

Heteranthera dubia Water star-grass 6 1 

Lemna minor Small duckweed 4 1 

Myriophyllum sibiricum Northern water-milfoil 6 1 

Myriophyllum verticillatum Whorled water-milfoil 8 1 

Najas flexilis Slender naiad 6 1 

Najas guadalupensis Southern naiad 8 1 

Nitella  Nitella 7 1 

Nuphar variegata Spatterdock 6 1 

Potamogeton amplifolius Large-leaf pondweed 7 1 

Potamogeton foliosus Leafy pondweed 6 1 

Potamogeton gramineus Variable pondweed 7 1 

Potamogeton illinoensis Illinois pondweed 6 1 

Potamogeton natans Floating-leaf pondweed 5 1 

Potamogeton praelongus White-stem pondweed 8 1 

Potamogeton pusillus Small pondweed 7 1 

Potamogeton richardsonii Clasping-leaf pondweed 5 1 

Potamogeton zosteriformis Flat-stem pondweed 6 1 

Stuckenia pectinata Sago pondweed 3 1 

Utricularia vulgaris Common bladderwort 7 1 

Vallisneria americana Wild celery 6 1 

Wolffia columbiana Common watermeal 5 1 

N    24 

mean C   5.92 

FQI      28.99 



 

Table V.                                                                                                                     

Native Aquatic Plant Species List—By Rank                                                                                       

August, 2018 Plant Survey - Big Cedar Lake, Washington County, WI  

Species Common Name Freq. of           

Occurrence (%) 

Avg. Rake        

Fullness 
# Sites 

Present 

# Sites 

Visual 

Chara Muskgrasses 69.51 1.58 342 0 

Najas flexilis Slender naiad 45.93 1.52 226 0 

Vallisneria americana Wild celery 32.32 1.18 159 9 

Potamogeton illinoensis Illinois pondweed 24.8 1.11 122 28 

Stuckenia pectinata Sago pondweed 23.78 1.20 117 3 

Myriophyllum sibiricum Northern water-milfoil 8.94 1.27 44 0 

Potamogeton zosteriformis Flat-stem pondweed 8.54 1.21 42 1 

Ceratophyllum demersum Coontail 7.72 1.89 38 0 

Potamogeton gramineus Variable pondweed 5.28 1.12 26 3 

Nitella  Nitella 5.28 1.38 26 0 

Potamogeton amplifolius Large-leaf pondweed 2.85 1.14 14 5 

Heteranthera dubia Water star-grass 1.63 1.75 8 1 

Potamogeton richardsonii Clasping-leaf pondweed 1.22 1.17 6 3 

Utricularia vulgaris Common bladderwort 1.02 1.2 5 0 

Potamogeton foliosus Leafy pondweed 0.81 1.0 4 0 

Elodea canadensis Common waterweed 0.61 1.0 3 0 

Potamogeton pusillus Small pondweed 0.21 1.0 2 0 

Najas guadalupensis Southern naiad 0.41 1.0 2 0 

Lemna minor Small duckweed 0.2 1.0 1 1 

Myriophyllum verticillatum Whorled water-milfoil 0.2 1.0 1 0 

Potamogeton praelongus White-stem pondweed 0.2 1.0 1 0 

Wolffia columbiana Common watermeal 0.2 1.0 1 0 

Nuphar variegata Spatterdock 0.2 1.0 1 3 

Potamogeton natans Floating-leaf pondweed 0 0 0 1 

Nymphaea odorata White water lily 0 0 0 4 

Polygonum amphibum Water smartweed 0 0 0 1 
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Table VI.  Aquatic Macrophytes Identified in Big Cedar Lake, 1968,1986,1989,1993,2001, 2008,2013,2018     

(X indicates presence)                                                                                                       

Note:  1968-2013 Data courtesy of Aron & Associates 

Species 1968 1986-89 1993 2001. 2008 2013 2018 

Ceratophyllum demersum X X X X X X X 

Chara sp. X X X X X X X 

Elodea canadensis  X X X X X X 

Heterantia dubia**       X 

Lemna minor  X X X X X X 

Lythrum salicaria  X      

Myriophyllum exalbescens X       

M. sibiricum       X 

M. spicatum  X X X X X X 

M. verticillatum       X 

Najas flexilis  X X X X X X 

N. guadalupensis       X 

N. marina  X  X X X X 

N. minor  X      

Nitella sp.  X  X X X X 

Nuphar sp. X X X X X X X 

Nymphaea sp. X X X X X X X 

Polygonum amphibium       X 

Potamogeton sp.  X      

P. amplifolious  X X X X X X X 

P. crispus  X X X X * X 

P. friesi   X X X X  

P. gramineus  X X X X X X 

P. illoensis  X X X X X X 

P. natans  X X X X * X 

P. praelongus     X X X 

P. pusillus  X   X * X 

P. richardsonii X X X X X X X 

P. zosteriformes  X X X X X X 

Table continued on following page 
Marine Biochemists                                        

N173 W21440 Northwest Passage                

Jackson, WI  53037                                              

(888) 558-5106 

www.marinebiochemists.com 

22 



 

23 

Species 1968 1986-89 1993 2001. 2008 2013 2018 

Ranunculus longirostris  X X X X *  

Sagittaria sp. X X  X X *  

Scirpus sp. X X X X X *  

S. acutus  X X X X *  

S. americanus  X X X X *  

S. valdus X X X X X   

Sparganium eurycarpum X X X X X *  

Stuckenia pectinata X X X X X X X 

Typha sp. X X X X X *  

Utricularia vulgaris  X X X X X X 

Vallisneria americana X X X X X X X 

Zanichella palustris  X  X X *  

Zosterella dubia**  X  X X X X 

Total Species Found 14 34 26 31 33 32 28 

Table VI.  Continued from preceding page 

*  Found only in the general survey.  ** Heteranthia dubia (Waterstargrass, common name) formerly named                      

Zosterella dubia in prior surveys 
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An Update to the 2014 Big Cedar Lake Aquatic Plant Management Plan 

Introduction 

As indicated earlier, the primary intent of this most recent (2018) survey was to document the aquatic plant communi-

ty of Big Cedar Lake and compare it to earlier findings.  As indicated by Aron & Associates, the expansion of Eelgrass 

(Vallisneria americana) was noted in 2013 (page 21 of 2014 Plan) as compared to their earlier 2008 survey.    Eelgrass 

is still quite abundant (ranked third) and Chara, a bottom growing, attached form of macro-algae is still the most com-

mon native species encountered.  Others, such as, Illinois pondweed and Slender naiad) still rank high in abundance,  

while others, still present, may have declined, at least for 2018.     

A secondary purpose of this project was to take an opportunity to re-visit the Big Cedar Lake Management District 

Aquatic Plant Management Plan, completed in 2014 (following data collection in 2013).  This Report was quite exten-

sive, and the information it contains remains quite appropriate for the conditions found in 2018.   

In the years since completion and adoption of the 2014 Plan by the District, there have been some advances in tech-

nology, but in many respects, the basic options for aquatic plant management remain essentially the same.  Therefore, 

the basic Goals and Objectives, along with the components of the 2014 Plan by Aron & Associates may be continued.  

The current  Goals and Objectives and Aquatic Plant Management Activities for Big Cedar Lake (2014 Plan, Chapter VI, 

pgs. 47-59) have been placed into the Appendix as a reference.  Components that are included that can be reviewed in 

greater detail there are as follows: 

A.   Presentation of, and discussion of District’s Goals and Objectives.                                                                                           

B.   Recommendations                                                                                                                                                                                            

 1.  Water Quality Monitoring                                              

 2.  Hand Controls                                                                     

 3.  Education & Information                                                                                                                 

 4.  Watershed Controls                                                            

 5.  Land Use Planning                                                                  

 6.  Storm Water Planning                            

 7.  Chemical Controls                                 

 8.  Harvesting 

Updates, if any, to the above components are discussed in more detail below: 

Hand Controls 

It bears mentioning that individuals still can remove vegetation by hand without a DNR permit if: 

1.  The affected area is no more than thirty linear feet in width and is not within a DNR designated Sensitive Area.  A   

 detailed map of the DNR designated Sensitive Areas is located on the following page (Figure  15).                                           

2.   In the event that the affected area is more than thirty feet wide, the primary purpose is for removal of exotic                  

 species (CLP and/or EWM).  

Conversely, if the area is within a DNR designated sensitive area, or the target vegetation consists primarily of native 

species and more than thirty feet of shoreline is to be managed, a WI DNR (Chapter NR109) Permit is required.  Fur-

ther detail can be found at the WI DNR website under “Water Permits”, and permits can be applied for online as well. 
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Figure 15                                                                                                                    

WI DNR Designated Sensitive Areas*                                                                                           

Big Cedar Lake, Washington County, WI  

*  Source:  WI DNR website 
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Hand Controls, continued 

In addition to removing vegetation by cutting or raking, in recent years the use of  Diver Assisted Suction Harvesting (or 

D.A.S.H.), has become more popular.  This method uses a Scuba-equipped diver operating a suction device.  While still 

labor-intensive, with removal of the plants done by hand (pulling/digging of plants by hand), a suction device is used to 

carry the plants to the lake surface where they are collected .  

D.A.S.H. has been used successfully for short-term removal of all species within a small area (such as a private swim or 

pier area), or on a larger scale for control of aquatic invasive species (A.I.S.).  The success achieved in these A.I.S. con-

trol projects, relative to the effort and/or cost have varied quite widely.   

Aquatic plant control using D.A.S.H. requires an approved WI DNR Chapter NR109 permit. 

Chemical Controls 

The use of chemical controls was discussed in the 2014 Plan, and recommended only for the selective control of exotic 

species (EWM and/or CLP), or for native species, where densities were severe enough to significantly interfere with 

navigation, or in areas inaccessible to mechanical harvesting (too shallow or crowded/confined). 

While EWM is present in the lake, it’s overall distribution was rather limited in 2018.  It’s Frequency of Occurrence was 

5.69%, with only 28 locations having it present.  In order to place this in perspective, Figure 16 (below)  compares this 

to other lakes within our region, and other parts of Wisconsin.  
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Figure 16                                                                                                                    

Frequency of Occurrence of Eurasian Watermilfoil (2018) —Big Cedar Lake, Washington County, WI                         

and Comparison with Eco-Regions within State of Wisconsin 

 

*  Data Courtesy of Nault, et al, WI Dept. of Natural Resources. 

Big Cedar Lake 

This is certainly good news, however, there is one location within Big Cedar Lake that does have a rather high degree of 

infestation that deserves a closer look.  This is the Sensitive Area at the north end of the lake.  The location of all sam-

pling sites within this area, along with those with EWM are found on Figure 17 (following page). 

Region: 

DA—Driftless Area                                

NCHF—North Central Hardwoods Forest 

NLF—Northern Lakes & Forests                              

SWTP -- Southwest Till Plains 



 

Figure 17                                                                                                                       

Location of All Sampling Locations within Sensitive Area-North End of Big Cedar Lake (left)  

Sampling Locations with EWM (right).  Aqua = Fullness of 1, Yellow = Fullness of 2 

Chemical Controls, continued 

Of the sixteen data collection points within this area, seven had EWM to one degree or another.  The most common 

native species present in this same area were Chara and Coontail (five points each). Below is a Table listing all species 

present within this Sensitive Area, along with the number of locations where found: 

Species # Sites Present 

Eurasian water-milfoil 7 

Chara 5 

Coontail 5 

Clasping-leaf pondweed 4 

Eelgrass 4 

Flat-stem pondweed 3 

Northern water-milfoil 3 

Sago pondweed 3 

Slender naiad 3 

Elodea 2 

Bladderwort 1 

Variable pondweed 1 

Waterstargrass 1 

White Water Lily 1 
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Should  the EWM infestation worsen, this area is a potential candidate for selective controls given its location 

(protection from wind), as long as any regulatory requirements could be satisfied. 
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continued on following page 

Table VII.  Species Present in North End 

(Sensitive Area) of Big Cedar lake –2018 
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Mechanical Harvesting 

Mechanical harvesting is discussed in great detail in the 2014 Plan.  This included the areas to harvested, what species 

to harvest, and under what conditions native species were to be harvested, as well as details covering the operation 

and maintenance of harvesting equipment.  This information can be found in the Appendix (Appendix A). 

The Big Cedar Lake P & R District requires no modification in the areas to be Mechanically Harvested.  Figure 18 (pages 

29-31), presents the maps containing areas to be covered by the Harvesting Plan, shown alongside are maps detailing 

vegetation survey data obtained in August, 2018.   

These maps include a detailed map of the areas to be harvested/skimmed within the North Bay Sensitive Area, with the 

latest revisions (approved by WI DNR on August 19, 2015).  These modifications were made to conserve as much of the 

aquatic plant community as possible, while allowing for navigation in and out of this bay and the adjacent waters of 

Gilbert Lake. 

Other maps provided including the harvesting off-load site, aquatic plant disposal site, and travel routes (Figure 19, 

page 32), and a detailed map of the Plant Disposal Site showing any adjacent Shore Wetland Floodplain Zoning Bounda-

ries (Figure 20, page 33).  The Aquatic Plant Disposal Site is an Update from the 2014 Plan and any future modifications 

must be approved by the WI DNR. 

Chemical Controls, continued 

In addition to EWM and CLP, Starry Stonewort (Nitella obtuse) has been discovered within nearby lakes, including Little 

Cedar Lake.  While preventing its’ introduction into Big Cedar Lake altogether is the best form of control, the logical, 

next question of, “What if it does” must be considered. 

The effort (and expense) required to control aquatic invasive species is most often in proportion to the size of the infes-

tation.  Therefore, an early detection program is critical to identify its’ presence while the infestation is relatively small.   

While small infestations, may be most effectively  dealt with using physical removal, chemical controls should be con-

sidered as well.  While far from perfect,  the control that can be obtained (using chemicals), at least in terms of biomass 

reduction, is very cost-effective in comparison to more labor-intensive methods.   

The Aquatic Plant Management Plan component of this Report concludes with a Summary of the recommended and 

activities within this Plan in Table form on page 34.  The Appendix contains the 2014 Aquatic Plant Management Plan 

(Section VI) adopted by the District and a copy of the approved 2014 Mechanical Harvesting Permit. 



 

Figure 18                                                                                                                    

Original 2014 Aquatic Plant Harvesting Plan Map by Aron & Associates (left)                           

and August, 2018 Aquatic Plant Distribution within Big Cedar Lake (right) 
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North End 



 

Figure 18, cont’d 
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Detail of Areas to be Harvested/Skimmed in North Bay (Sensitive Area)                                             

Big Cedar Lake—Revised August 19, 2015 



 

Figure 18  (continued)                                                                                                       

Original 2014 Aquatic Plant Harvesting Plan Map by Aron & Associates (left)                           

and August, 2018 Aquatic Plant Distribution within Big Cedar Lake (right) 

South End 

Marine Biochemists                                        

N173 W21440 Northwest Passage                

Jackson, WI  53037                                              

(888) 558-5106 

www.marinebiochemists.com 

31 



 

Figure 19                                                                                                                    

Big Cedar Lake P & R District Harvesting Plan                                                                                

Location of Aquatic Plant Disposal Site and Haul Route (Yellow) 

Site Address:                              

4651 Church Rd.               

West Bend, WI 53095  
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Figure 20                                                                                                                    

Detail of Big Cedar Lake P & R District Harvesting Operations                                                                

Plant Disposal Site with Shoreland Wetland Floodplain Zoning Boundaries* 

Site Address:                              

4651 Church Rd.               

West Bend, WI 53095  

Legend 

Red:  Shoreland Zoning District Boundary       Light Yellow:  DNR Army Corps. Of Engineers Regulated Wetland               

Blue:  100 Year Floodplain Zoning District   Light Green Shade:  County Regulated Shoreland Wetland 

*Source:  Washington County, Wisconsin Public GIS Viewer 
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Figure 19 

Summary of the Big Cedar Lake - Washington County, WI 

Aquatic Plant Management Plan—Recommended Activities 

Water Quality Monitoring Monitor lake for water clarity and nutrients 

Education & Information This includes, but is not limited to familiarization with aquatic plants (identification of AIS) and the role 

they play in the lake ecosystem, landscape and shoreline management, the Big Cedar Lake Aquatic 

Plant Management Plan, and restrictions upon certain management activities. 

Numerous publications pertaining to lake management are available though the WI DNR website.  

These resources can be advertised in Newsletters and elsewhere. 

Hand Controls As needed in pier/swim areas, by property owner.  Thirty feet of shoreline may be maintained by man-

ual means w/o WI DNR permit approval.  Exception:  Non-native species. No permit required, no limit 

on amount of frontage that may be managed.   

Removal within DNR Designated Sensitive Area requires permit. 

Diver Assisted Suction Harvesting (D.A.S.H.) either for control of all plant species in high-use riparian 

areas, or for control of Aquatic Invasive Species.  WI DNR permit required.  

Watershed Controls  District is encouraged to continue to monitor for changes in the watershed and cooperate with govern-

mental agencies to ensure sound erosion control practices are enforced.  Work with WI DNR and Coun-

ty Conservation Department in order to improve participation in Conservation Rehabilitation and      

Enhancement Program.  

Land Use &                                        

Storm Water Planning 

District is encouraged to actively participate in decision making by local municipalities, as new develop-

ments can lead to runoff issues that can impact Big Cedar Lake.  This can include working with Town & 

County to ensure that ordinances designed to protect water quality are developed and enforced.  

Herbicide Treatments Consideration of Spot-Type Treatments for control of Aquatic Invasive Species, where nuisance condi-

tions exist.  These may include Eurasian Watermilfoil,  which is fairly common in the Sensitive Area at 

north end, or other species that may become a nuisance in future (Curly-leaf pondweed, and/or Starry 

Stonewort). 

Objective:  To minimize formation of plant beds dominated by AIS and impacts upon recreation and 

native plant community. 

Mechanical Harvesting Annual harvesting for Eurasian Watermilfoil and/or mixed plant beds within designated areas in order 

to maintain navigation, as-needed.  Harvesting to be conducted in accordance with Harvesting Compo-

nent of 2014 Plan, and submittal/approval of, WI DNR Harvesting Permit (5-year) in 2019.  Note:  Any 

proposed changes in the location of the plant disposal site must be approved by WI DNR. 

Boat Launch Activities Utilize volunteers or hired help to minimize the amount of floating plant debris in launch area and to 

inspect trailers leaving/entering the lake.  Install/maintain signage to notify public about the im-

portance of preventing transfer of AIS between lakes. 

Aquatic Plant Monitoring Full Point-Intercept Aquatic Plant Survey required every five years.  Familiarize District staff and/or 

volunteers in identification of Starry Stonewort.  Monitor boat launch areas to assist in Early Detec-

tion/Rapid Response of new species and/or infestations.  
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APPENDIX 

 

Aquatic Plant Survey and Management Plan Update                                                               

for Big Cedar Lake—Washington County, WI     

December, 2018 

Appendix A.  2014 Aquatic Plant Management Plan (Chapter VI)                                                                 

Appendix B.  2014-2018 Approved Mechanical Harvesting Permit (revised 8/19/15 ) and  

         cover letter from WI DNR. 
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