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Introduction 

Little Cedar Lake is a 260 acre drainage lake with its’ inlet and outlet consisting of Cedar Creek, a tributary of the Mil-

waukee River system.  Located in the Towns of West Bend and Polk in Washington County, Wisconsin, Little Cedar Lake 

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

available at Ackermann’s Grove Park, a part of the Washington County Park System. 

A relatively deep lake with a maximum depth of 56 feet, Little Cedar has significant amounts of both deep and shallow 

water habitat, with slightly less than one-half of the lake having a depth of greater than 15 feet.  Bottom sediments are 

highly variable, from fine organic silts and clay to sand and gravel.  The fishery consists of Largemouth Bass, Panfish, 

Walleye and Northern Pike.  In addition to fishing, other lake uses include power-boating, water-skiing, canoeing and 

swimming.  It is also has important wildlife values, providing habitat for fish, waterfowl, amphibians, and furbearers. 

Aquatic plant growth in the lake is fairly extensive, as a little more than 50% of the lake lies within the littoral zone 

(Figure 1).  While beneficial in terms of contributing to good water quality and providing habitat for fish and aquatic 

insects and as a source of food for waterfowl, conflicts with boating and other recreational activities have occurred.   

The Little Cedar Lake Protection and Rehabilitation District is the organization primarily responsible for lake manage-

ment activities, including aquatic plant management and lake related studies.    

The most recent formal investigation into the plant community within the lake was reported in “An Aquatic Plant Man-

agement Plan for Little Cedar Lake Washington County, WI” (2004) by the Southeast Wisconsin Regional Planning Com-

mission.  This Plan was developed using plant data obtained in the year 2000., and included  restrictions placed upon 

certain aquatic plant management activities as a result of the WI DNR Sensitive Area Assessment conducted in August, 

1991 (Appendix).   

During the summer and fall of 2012, two separate surveys were conducted by Washington County (WI) staff (July/

August) and Marine Biochemists, a Lonza Business, of Mequon, WI. (October), with the latter being hired as a consult-

ant by the Little Cedar Lake Protection and Rehabilitation District (LLPRD).  Unlike the 2000 investigation by SEWRPC 

that used the modified Jesson & Lound transect-based survey technique customary for the time, the 2012 surveys uti-

lized the Point/Intercept Survey Method developed by Wisconsin Department of Resources.  The results of these sur-

veys serve as a basis for completing this Update to the Aquatic Plant Management Plan, a guide for future manage-

ment activities and to provide information and education to the membership of the LCLPRD.  

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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2012 Aquatic Plant Survey Methodology and Results  

The protocol for this aquatic plant survey called for the sampling the vegetation at 614 pre-determined sites within the 

lake.  These locations were spaced apart by approximately 35 meters in general north-south and east-west transects 

across Little Cedar Lake using waypoints (longitude and latitude coordinates) established by the Wisconsin Department 

of Natural Resources (see fig. #2). 

During the July /August (Washington County) and October Surveys (Marine Biochemists), 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 16 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.  Plants collected were identi-

fied 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 #3. 

The continuing drought of 2012 and low water levels within the lake made access to some of the P/I points difficult, 

with several being too shallow to navigate, and others “dry” altogether.  This made identification of emergent plant 

types to genus and species impossible during the October survey.  While cattail observations could be recorded in Data 

sheets as Typha, sp.,  there was  no similar opportunity to record bulrush as “Schoenoplectus” (genus). 

A brief summary  and comparison of the results between the July/August and October surveys is as follows: 

                              # of Species                                             

Vegetation Type      July/August   October 

Floating Leaf                       4               1                                                                                                                                                             

Submergent*                21                16                                                                                                                                    

Emergent                       3                   2                                                                                                     

Macro Algae                   1               1                                                                                                                        

        Total        29              20 

*Includes (2) Aquatic Invasive Species (AIS), Eurasian Watermilfoil and Curlyleaf Pondweed present on July/August Sur-

vey and (1), Eurasian Watermilfoil during October survey. 

The aquatic plant survey indicated that the lake contains a diverse aquatic plant community.   Plants were collected at 

depths of up to 17 ft.  (July/August) and 15 ft. (October).  Figures #4 and 5  graph the relationship between water depth 

and the number of sites where aquatic vegetation was found.   Figure 6 provides  the location of sites with aquatic veg-

etation (native or non-native). 

The locations where AIS (Eurasian Watermilfoil and/or Curlyleaf Pondweed) were found are shown on Figures #7 and 

#8.  It is important to note that Figure #7 provides Pre and Post Treatment Data showing a significant reduction  of   

Eurasian Watermilfoil following the treatment on August 14.  The complete decline of Curlyleaf Pondweed is expected 

as it typically reaches a maximum biomass in late May/mid June, then dies back after the 4th of July.   
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Figure 1 

Delineation of Deep (> 15 ft.) vs. Shallow Waters 

Little Cedar Lake, Washington County, WI 

89 acres  

33 acres 

Lake Size:  260 acres    Area >15 ft.:  122 acres  <15 ft.:  138 acres   

89 acres 

33 acres 
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                       Total # of Sampling Points:  614      
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Figure 2 

Location of WI DNR Sampling Waypoints 

Little Cedar Lake, Washington County, WI 
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Figure 3 

Aquatic Plant Fullness Ratings 
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Figure 4 

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

Washington County Parks & Planning Survey, July/August , 2012 

 

DEPTH BIN 

(FT) # SITES  

1 30 

2 37 

3 51 

4 39 

5 23 

6 15 

7 15 

8 11 
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18 0 

19 0 

20 0 
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Figure 5  

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

Marine Biochemists Survey, October, 2012  
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 Figure 6 

Little Cedar Lake, Washington County, WI 

Sites with Aquatic Vegetation (all species) 

July/August, 2012 October, 2012 

Rake Fullness:  =  3 
=  2 
=  1 

Eurasian Watermilfoil (visual observations-October, 2012 

# sites:  256 # sites:  240 
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 Figure 7 

Little Cedar Lake, Washington County, WI 

Sites with Eurasian Watermilfoil (Myriophyllum spicatum) 

 

Total # Sites Present:  55 Total # Sites Present:  145                           

July/August, 2012 October, 2012 
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Figure 8 

Little Cedar Lake, Washington County, WI 

Sites with Curlyleaf Pondweed (Potamogeton crispus) 

 

July/August, 2012 

Total # Sites Present:  2 (July/August)     

No Observations in October, 2012 Survey                       
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The top eight native species ranked in order of abundance (July/August survey) are listed below and compared to the 

ranking for the October Survey and the 2000 SEWRPC Survey: 

        July/August Survey Rankings                  October Rankings   

1) Eelgrass (Vallisneria americana)               1)  Eelgrass (Vallisneria americana)    

2) Illinois Pondweed (Potamogeton illoensis)           2)  Illinois Pondweed (Potamogeton illoensis)  

3) Flatstem Pondweed (Potamogeton zosteriformes)    3)  Muskgrass (Chara sp.) 

4) Muskgrass (Chara, sp.)                4)  White Water Lily (Nymphae odorata) 

5) Sago Pondweed (Stukenia pectinata)       5)   Waterstargrass (Heteranthia dubia)  

6) Slender Naiad (Najas flexilis)                        6)  Flatstem Pondweed (Potamogeton zosteriformes) 

7)    White Water Lily (Nymphae odorata)                           7)  Coontail (Ceratophyllum demersum)  and (tied)        

8)     Waterstargrass (Heteranathia dubia)                       Large-leaf Pondweed  (Potamogeton amplifolius   

 

 

 

 

 

 

 

               

 

 

 

Distribution maps for the most abundant species found during the  July/August survey are found on figures #9-16.  The 

distribution for these same species  during the October survey is provided as a comparison.   
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SEWRPC 2000 Plant Survey                                                                   

Eight Most Abundant Native Aquatic Plant Species 

1) Muskgrass (Chara, sp.) 

2) Coontail (Ceratophyllum demersum) 

3) Flatstem Pondweed (Potamogeton zosteriformes) 

4) Common Waterweed (Elodea canadensis)                                                               

and Waterstargrass (Heteranthi dubia)  

5) Eelgrass (Vallisneria americana)    

6) Native milfoils (Myriophyllum, sp.) 

7) Slender Naiad (Najas flexilis) 

2012 Aquatic Plant Survey Methodology and Results  cont’d 
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Figure 9 

Location and Rake Fullness of 

Eelgrass (Vallisneria americana) in Little Cedar Lake, Washington County, WI  

July/August, 2012                                                                  

Abundance Rank (Native Plants):  1 

October, 2012                                                                        

Abundance Rank (Native Species):  1 

Total # Sites Present:  132 Total # Sites Present:  156 
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Figure 10 

Location and Rake Fullness of 

Illinois Pondweed (Potamogeton illoensis) in Little Cedar Lake, Washington County, WI  

July/August, 2012                                                                              

Abundance Rank (Native Species):  2 

October, 2012                                                                             

Abundance Rank (Native Species):  2 

 
Total # Sites Present:  103 Total # Sites Present:  67 
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Figure 11                                                                                                        

Location and Rake Fullness of                                                        

Flatstem Pondweed (Potamogeton zosteriformes)                                                                                               

in Little Cedar Lake, Washington County, WI  

July/August, 2012                                                                  

Abundance Rank (Native Species):  3 

October, 2012                                                                             

Abundance Rank (Native Species):  6 

Total # Sites Present:  95 

 

Total # Sites Present:  44 
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Figure 12                                                                                                                                                                    

Location and Rake Fullness of 

Muskgrass (Chara sp.) in Little Cedar Lake, Washington County, WI  

July/August, 2012                                                        

Abundance Rank (Native Species):  4 
October, 2012                                                                

Abundance Rank (Native Species):  3 

Total # Sites Present:  63 Total # Sites Present:  53 
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Figure 13 

Location and Rake Fullness of 

Sago Pondweed (Stuckenia pectinata) in Little Cedar Lake, Washington County, WI  

Total # Sites Present:  42 

July/August, 2012                                                                       

Abundance Rank (Native Species):  5 

October, 2012                                                                          

Abundance Rank (Native Species):  9 

Total # Sites Present:  27 
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Figure 14 

Location and Rake Fullness of 

Slender Naiad (Najas flexilis) in Little Cedar Lake, Washington County, WI  

July/August, 2012                                                               

Abundance Rank (Native Species):  6 

Total # Sites Present:  39 

October, 2012                                                                         

Abundance Rank (Native Species):  10 

Total # Sites Present:  8 
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Figure 15 

Location and Rake Fullness of 

White Water Lily (Nymphaea odorata) in Little Cedar Lake, Washington County, WI  

Total # Sites Present:  37 Total # Sites Present:  50 

July/August, 2012                                                              

Abundance Rank (Native Species):  7 

October, 2012                                                                        

Abundance Rank (Native Species):  4 
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Figure 16 

Location and Rake Fullness of 

Watergrass (Heteranthia dubia) in Little Cedar Lake, Washington County, WI  

July/August, 2012                                                              

Abundance Rank (Native Species):  8 

October, 2012                                                                        

Abundance Rank (Native Species):  4 

 

Total # Sites Present:  29 Total # Sites Present:  50 
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2012 Aquatic Plant Survey Methodology and Results  cont’d 

Figures 17 and 18 provides a Floristic Quality Index (FQI), along with Summary Statistics for each of the two surveys.  A 

brief discussion of the importance and meaning of this Data, and a comparison between the two surveys follows. 

 Total # of Sites w/ Vegetation 

The number of sites having vegetation in Little Cedar Lake during the July/August and October surveys were similar in 

number, 240 and 256, respectively.  One interesting note for Little Cedar Lake  is that while much of the lake consists of 

water less than 15 ft. deep (slightly greater than one-half, or approximately 138 acres), less than one-half of the 614 

sample sites (or 307 in number) contained vegetation.  This is attributable to the rather inorganic bottom (sand, gravel, 

etc) in a significant portion of the lake.  Conversely, areas of the lake having a more organic-rich (“muck”) type bottom 

contained much more vegetation. 

Total # Sites Shallower Than Maximum Depth of Plants   

The number of sites shallower tan the maximum depth  of plants for the two surveys were quite similar, 320 and 322 

(July/August and October) respectively. 

Frequency of Occurrence 

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

contained vegetation.  Again, the data was similar, with 75.0 percent of the sites having vegetation at the time of the 

earlier survey, and 79.50 percent in October. 

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 surveys  were 0.91 and 0.89, respectively.  This indicates a  high level of diversity is found in Little Cedar Lake. 

Maximum Depth of Plants 

Maximum depth of plants was 17 feet and 14 feet for the surveys.  It is important to note, that as per Figures 4 and Fig-

ure 5, very few sites within this depth range contained any vegetation. 

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

The values for the July/August survey were 2.70 and 3.60, and for the October survey, 1.95 and 2.45, respectively.  The 

difference between these two surveys is due to the lower number of species being found during the October survey, 

potentially due to the time of year  and/or dominance of a particular species that continues to grow late into the sea-

son.  As shown on the distribution map for Eurasian Watermilfoil, the number of sites where it was found declined con-

siderably, which had an impact upon this value as well. 
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2012 Aquatic Plant Survey Methodology and Results  cont’d 

 

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

Again the numbers for the earlier survey were somewhat higher,  2.23 and 3.29, versus 1.77 and 2.33 for the October 

survey. 

Species Richness 

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

survey was much higher (28) versus the October survey (18).  The continuing drought and declining water levels, along 

with the lateness in the season (October survey) were all  factors.  Access to the emergent plant communities to identi-

fy genus and species had quite literally, “dried up”.  Curlyleaf Pondweed, an early season plant, typically dies after the 

4th of July.  Finally, a number of relatively “uncommon” plant species found  during the earlier survey in relative low 

frequencies (number of sites found) inhabit inhabit  rather unique “niches” in shallow water that were impacted by the 

drought and declining water levels.  These include  Water Marigold (Bidens bekii , present one site), White Water Crow-

foot (Ranunculus aquatilis, present 17 sites) and Common Bladderwort (Utricularia vulgaris, present four sites). 

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 species 

that are often associated with undisturbed conditions.   The FQI for the July/August survey was 27.4, and October, 20.5. 

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 Wisconsin 

lakes are 16.9, 20.9, and 27.5.  This places Little Cedar in the average to good category in terms of disturbance.  For ad-

ditional perspective,  the lowest FQI measured 3.0 (most disturbed), and the highest, 44.6 (most undisturbed).     
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Species Common Name C species present=1 

Bidens beckii Water marigold 8 1 

Ceratophyllum demersum Coontail 3 1 

Chara Muskgrasses 7 1 

Elodea canadensis Common waterweed 3 1 

Heteranthera dubia Water star-grass 6 1 

Lemna trisulca Forked duckweed 6 1 

Myriophyllum sibiricum Northern water-milfoil 6 1 

Myriophyllum verticillatum Whorled water-milfoil 8 1 

Najas flexilis Slender naiad 6 1 

Nuphar variegata Spatterdock 6 1 

Nymphaea odorata White water lily 6 1 

Polygonum amphibium Water smartweed 5 1 

Potamogeton amplifolius Large-leaf pondweed 7 1 

Potamogeton foliosus Leafy pondweed 6 1 

Potamogeton illinoensis Illinois pondweed 6 1 

Potamogeton natans Floating-leaf pondweed 5 1 

Potamogeton richardsonii Clasping-leaf pondweed 5 1 

Potamogeton zosteriformis Flat-stem pondweed 6 1 

Ranunculus aquatilis White water crowfoot 8 1 

Schoenoplectus acutus Hardstem bulrush 6 1 

Stuckenia pectinata Sago pondweed 3 1 

Typha angustifolium Narrow-leaved cattail 1 1 

Typha latifolia Broad-leaved cattail 1 1 

Utricularia vulgaris Common bladderwort 7 1 

Vallisneria americana Wild celery 6 1 

Figure 17 

Floristic Quality Index (FQI) and Summary Statistics 

July/August, 2012 Aquatic Plant Survey - Little Cedar Lake, Washington County, WI  

Total number of sites visited 387 

Total number of sites with vegetation 240 

Total number of sites shallower than                                                          

maximum depth of plants 
320 

Frequency of occurrence at sites shal-

lower than maximum depth of plants 
75.00 

Simpson Diversity Index 0.91 

Maximum depth of plants (ft)**  17.00 

Number of sites sampled using rake on 

Rope (R) 
340 

Number of sites sampled using rake on 

Pole (P) 
0 

Average number of all species per site 

(shallower than max depth) 
2.70 

Average number of all species per site 

(veg. sites only) 
3.60 

Average number of native species per 

site (shallower than max depth) 
2.23 

Average number of native species per 

site (veg. sites only) 
3.29 

Species Richness  28 

Species Richness (including visuals) 28 

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.  

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

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

Summary Statistics  

Floristic Quality Index 

N= 25 (number of native species present) 

mean C = 5.48                                                

FQI=27.4 
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Figure 18 

Floristic Quality Index (FQI) and Summary Statistics 

October, 2012 Plant Survey - Little Cedar Lake, Washington County, WI  

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 

Myriophyllum sibiricum Northern water-milfoil 6 1 

Najas flexilis Slender naiad 6 1 

Nymphaea odorata White water lily 6 1 

Potamogeton amplifolius Large-leaf pondweed 7 1 

Potamogeton foliosus Leafy pondweed 6 1 

Potamogeton illinoensis Illinois pondweed 6 1 

Potamogeton natans Floating-leaf pondweed 5 1 

Potamogeton richardsonii Clasping-leaf pondweed 5 1 

Potamogeton zosteriformis Flat-stem pondweed 6 1 

Schoenoplectus acutus Hardstem bulrush 6 1 

Stuckenia pectinata Sago pondweed 3 1 

Typha sp. Cattail 1 1 

Vallisneria americana Wild celery 6 1 

Total number of sites visited 610 

Total number of sites with vegetation 256 

Total number of sites shallower than                                                          

maximum depth of plants 
322 

Frequency of occurrence at sites shal-

lower than maximum depth of plants 
79.50 

Simpson Diversity Index 0.89 

Maximum depth of plants (ft)**  14.00 

Number of sites sampled using rake on 

Rope (R) 
309 

Number of sites sampled using rake on 

Pole (P) 
0 

Average number of all species per site 

(shallower than max depth) 
1.95 

Average number of all species per site 

(veg. sites only) 
2.46 

Average number of native species per 

site (shallower than max depth) 
1.77 

Average number of native species per 

site (veg. sites only) 
2.33 

Species Richness  18 

Species Richness (including visuals) 18 

Summary Statistics  

Floristic Quality Index 

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.  

 
N= 16 (number of native species present) 

mean C = 5.125                                                

FQI=20.5 
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Aquatic Plant Management Alternatives and Recommendations 

As indicated in the Introduction, the primary intent of this endeavor was to document the aquatic plant community of 

Little Cedar Lake as it exists now, with the last field survey occurring in the summer of the year 2000.  However, at the 

same time it is desirable to re-visit  the recommendations offered in the 2004 SEWRPC report, and make revisions, as 

needed. 

Chapter IV of the SEWRPC report reviews in great detail both long-term management measures to protect the lake 

and the surrounding watershed as well as to meet the (then) needs of the residents in terms of aquatic plant control.  

Our discussion here will be limited solely to the topic of Aquatic Plant Control.  Control  alternatives and recommenda-

tions made in the earlier Plan, along with efforts  made by the District in recent years will be reviewed.  Finally,                      

recommendations on changes to the existing Aquatic Plant Management Plan will be offered. 

Once it has been determined that plants, whether by species (native and/or non-native), abundance, or location with-

in high-use recreational waters are causing a nuisance, an attempt can be made to review and select amongst the con-

trol alternatives available.  These  can be selected based upon the degree of control desired, species present, growth 

habits of the nuisance plant, location in the lake, size and/or depth of the proposed control area, as well as applicable 

regulations.  Several control methods are currently available to lake residents or organizations within the State of Wis-

consin.  These include: 

1)  Manual (physical) Removal, including hand-pulling, raking, or cutting.  Labor intensive, these are best suited to rela-

tively shallow, near-shore areas where a very high degree of control is desired, such as in a swimming beach. 

State regulations currently allow residents to manually cut/pull and remove aquatic vegetation along their shore-

line without a state (DNR) permit providing that the activity occurs along no more than thirty (linear) feet of shore-

line in the event that the vegetation targeted consists of native aquatic plant species.   In the event that more than 

thirty feet of shoreline is to be managed, a permit is required except for instances where the target species is non-

native (invasive), such as the case of Eurasian Watermilfoil and/or Curlyleaf Pondweed. 

2) Habitat Manipulation can include temporary activities, such as the installation of bottom-barriers, or more perma-

nent, such as the deposition of sand on the lake bottom (ex., Washington County beach at Ackermann’s Grove).  In 

either event a permit is required.  Dredging (permit required), may also be an option for plant control under some 

limited circumstances, as its’ primary function is to improve navigation.        

3) Biological Controls, that include plant eating fish (White Amur or Grass Carp), insects that live within and feed up-

on host plants during a part of their life cycle.   While the import of the White Amur is banned within the State of 

Wisconsin, use of the other organisms (Milfoil weevil, Purple Loosestrife beetles) are an option under an approved 

DNR permit.                     

4) Public Information and Education, includes informing the public about the benefits of a native plant population, 

how to identify aquatic invasive species from their native counterparts,  preventing the spread of aquatic invasive 

species, the types of tools available for control (should it be necessary) and regulations pertaining to their use. 

 Marine Biochemists                 

6302 W. Eastwood Ct.              

Mequon, WI  53092                       

(888) 558-5106 

www.marinebiochemists.com 

24 



 

 

 

Aquatic Plant Management Alternatives (continued) 

5)   Aquatic Herbicides and/or Algaecides are chemical compounds specifically formulated to control excessive plant 

and/or algae growth.  These products may be utilized for aquatic plant control only if they are registered for use by 

the United States Environmental Protection Agency (U.S.E.P.A.) and the Wisconsin Department of Agriculture 

(W.D.A.T.C.P.) in lakes, ponds, etc.  Additionally, the application of these compounds is regulated under a permit 

system by the Wisconsin Department of Natural Resources.  Further, the type of product that can be applied to a 

public body of water by individuals is limited to granular formulations to sites under 0.25 acre in size unless it is 

applied by an certified applicator (WDATCP).  Finally, it is important to note that some compounds may be effective 

upon a limited number of species.  Additional selectivity may be achieved, if desired, by other factors, including 

treatment timing time of season). 

Existing Aquatic Plant Management Control Recommendations 

The 2004 Aquatic Plant Management Plan for Little Cedar Lake (SEWRPC) recommended a variety of activities 

(beginning, page 56), including aquatic herbicides, mechanical harvesting, manual (physical) removal, and public infor-

mation/education efforts.  Furthermore, the recommended plant control measures were prescribed according to par-

ticular areas of the lake, or to particular species. 

It should also be noted that certain areas of the lake were set aside as Designated Sensitive areas.  As such, the primary 

objective of management within these areas is the preservation of valuable habitat, whether for waterfowl, songbirds, 

furbearers, amphibians, fish and/or insects.  This Designation specifies what aquatic plant management activities (if 

any) may occur within these areas.  Figure 19, taken from page 39 of the SEWRPC report details the location of areas 

designated by the WI DNR as Sensitive Areas. 

Activities restricted within these are summarized on Figure 20 and are excerpts taken directly from the August, 1991 

Sensitive Area Assessment made by the WI DNR.  

Figure 21, Map 16 from the 2004 SEWRPC Plan details the recommended plant management activity (including “None”) 

within the various portions of Little Cedar Lake, according to factors such as water depth, adjacent shoreline use 

(residential vs. “natural”),  degree and type of recreational use and plant species present (native vs. non-native). 

The SEWRPC Plan, in general, recommended that the District consider the (limited) use of herbicides for selective con-

trol of Eurasian Watermilfoil, as needed along developed shorelines, and within designated “control zones” offshore.  

Harvesting was recommended to provide specifically for navigation lanes to and from the “Kettle” as well as the Acker-

mann’s Grove Boat Launch, and where needed at intermediate water depths (5-10 ft.) to control native plant popula-

tions interspersed with Eurasian Watermilfoil.  Hand removal was encouraged immediately around piers and docks.  

Deep water areas required no management, and “No  Control” was recommended in shallow areas dominated by 

emergent vegetation and/or water lily and having limited access to watercraft. 
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Figure 19 

DNR Designated Sensitive Areas within Little Cedar Lake 

Source:  WI DNR Sensitiv Area Assessment (1991), SEWRPC (2004) 
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Figure 20 

Water Use Restrictions within DNR Designated Sensitive Areas—Little Cedar Lake—Washington County, WI 

Source:  August, 1991 Sensitive Area Assessment by WI DNR     
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Historical Plant Management Activities 

The Wisconsin Department of Natural Resources has records of herbicide use within Little Cedar lake going back as far 

as 1950.  These early records indicate intermittent use of herbicides between the years 1950-2000, becoming fairly reg-

ular in the years 1984-91.  Treatments during the 1980’s occurred as “spot-treatments”  on individual (participating) 

properties for control of both native and/or non-native plants, “as needed”, under supervision of the Wisconsin DNR.  

A review of treatment records for Little Cedar Lake occurring between the years 1950-2000 (WI DNR and SEWRPC) and 

2003-2013 (Marine Biochemists) is found in Figure (22 ).  

This reliance on chemical controls on an individual frontage basis began to shift with the formation of Little Cedar lake 

Protection and Rehabilitation District (“District”) in 1990.  As reported by SERPC in 2005, mechanical harvesting of 

aquatic plants became the “preferred method of managing nuisance growths of aquatic plants within Little Cedar 

Lake”. 

Citing an expansion of Eurasian Watermilfoil during the late 1990’s and early 2000’s, the District began investigating 

the use of selective herbicides for controlling EWM.  The first treatment of Little Cedar Lake under the sponsorship of 

the District occurred in 2003.  In 2003 a permit covering (up to) approximately 46 acres was obtained from the WI DNR.  

Figure 23 (Map 10, SEWRPC Plan) shows the Distribution of Non-Native Aquatic Plants (Eurasian Watermilfoil and 

Curlyleaf Pondweed) according to the 2000 survey.   Approximately 31.44 acres were treated in 2003.    

Since 2003, EWM has been treated annually with the exception of the years of 2009 and 2010.  Beginning in 2006 a 

noticeable decline in EWM was noted (B. Suffern, field notes, 2006).  This was attributable in part due to earlier 

(successful) treatments, reduced water clarity, and recovery/expansion of the native plant population.  Utilization of an 

underwater camera also showed denuded EWM stems covered with Zebra Mussels.  These mussels can interfere with 

normal growth by “weighting down” the stems, preventing them from reaching the water surface and forming dense 

canopies often associated with “nuisance growth” of this species. 

Data collected during the period 2003-2013 (11 years) indicate the following: 

1)   EWM treated nine of eleven years.                                                                                                    

2)   Treatment minimum of 3.25 acres (2006), maximum of 31.44 acres (2003).                                                                                        

3)   Average of 12.8 acres (nine years lake was treated), median of 11 acres and mode of 8.0 acres. 

The resurgence seen in 2012 (21.5 acres) was the second highest during that period, with the third highest being in 

2011 (15.5 acres).  This was attributable to the drought, which brought declining water levels and improved water clari-

ty.  This combination led to a dramatic increase in EWM populations in lakes across southern and southeastern Wiscon-

sin. 

One final note, the 2013 treatment included two new areas (not previously treated) covering a total of 10.5 acres.  This 

included the west shore (main lake) and the northeast corner of the main lake, which had not been treated for several 

years.   

A copy of the approved 2012 Mechanical Aquatic Plant Control Permit Application is located in the Appendix.  This in-

cludes Amendments (Notes) by Heidi Bunk, WI DNR Biologists as to where Harvesting could occur  in an area not ex-

ceeding 30 acres in size.  

28 



 

Marine Biochemists                 

6302 W. Eastwood Ct.              

Mequon, WI  53092                       

(888) 558-5106 

www.marinebiochemists.com 

Figure 21 

Recommended  Aquatic Plant Management Activities—Little Cedar Lake 

Source:  SEWRPC, 2000 
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Year Permit Treated 2,4-D 2,4-D (Liq.) 2,4-D  2,4-D (Gran.) 
  Acreage Acreage Liquid (gal) Acres Granular (#)   Acres 

2003 45.48 31.44 110 18.44 1300 13.0 

2004 45.48 8 - - 800 8.0 

2005 17.54 4.0 - - 400 4.0 

2006 ? 3.25 - - 325 3.25 

2007 ? 11.0 - - 1100 11.00 

2008 29.94 8.0 - - 800 8.00 

2009 ? ? ? ? ? ? 

2010 18.0 0 - - - - 

2011 19.9 15.5 - - 1600 - 

2012 26.5 21.5 155 21.5 - - 

2013 56.7 12.9 57 5.9 700 7.00 

 

Herbicide Use in Little Cedar Lake 2003-2013* 

*Source:  Marine Biochemists Treatment Records  

Marine Biochemists                  

6302 W. Eastwood Ct.                

Mequon, WI  53092                       

(888) 558-5106 

www.marinebiochemists.com 

Figure 22 

Use of Herbicides  in Little Cedar Lake 1950-2000 9table 9, SEWRPC, 2005) 

And 2003-2013 (below, Marine Biochemists) 

30 



 

 

Proposed Aquatic Plant Management Plan 

In both the 2000 and this 2012 survey, Little Cedar Lake was found to have a very healthy and diverse native plant pop-

ulations.  That being said, both surveys indicated a strong presence of non-native plants, Eurasian Watermilfoil in par-

ticular.  In the May, 2004 SEWRPC Plan, it was suggested that selective use of herbicides be considered to control Eura-

sian Watermilfoil and/or Curlyleaf Pondweed. 

The use of herbicides in Little Cedar Lake has demonstrated that selective controls, such as 2,4-D, can be effective in 

controlling EWM in a manner that has minimal effect upon most native species of plants.  Once dominant within the 

west and east portions of the Kettle, as well as northeast portion of the main lake (SEWRPC, 2004), it is more inter-

spersed with native species, particularly in the shallows (0-5 ft. in depth).  EWM typically becomes problematic, forming 

dense canopies that impede motor traffic and shade native plant species between 5-10 feet, particularly in the main 

lake. 

Native plant species also occur at densities that can impede recreational activities, such as swimming and boating with-

in high use areas.  Manual and mechanical techniques are generally preferred for control of native plants, as they con-

trol,  rather than kill the entire plants. 

As a healthy and diverse native aquatic plant population is a necessary component of a lake ecosystem, it is important 

to manage them in a manner that protects them in the long term by limiting controls to areas where they significantly 

impair from the waters recreational usage.   Aquatic plants play as vital role in the health of a lake system, including: 

 Serve as a food source for waterfowl  

 Provide as habitat for small fish and the aquatic insects they feed upon. 

 Contribute to good water clarity by binding up sediments that would otherwise be stirred up by wind and wave 

action.  They can also assist in reducing the likelihood of troublesome algal blooms (both filamentous and/or plank-

tonic, “Pea Soup” variety) by taking up space and nutrients (phosphorus and nitrogen). 

 Native plants by their presence can reduce the severity of invasions by non-native species, such as Curly-leaf Pond-

weed and/or Eurasian Watermilfoil.  

We therefore recommend a strategy that favors protection of the native aquatic plant community while providing for 

their control in high use recreational areas.   Rather than an eradication strategy for Eurasian Watermilfoil and/or 

Curlyleaf Pondweed, we recommend a strategy that minimizes the formation of dense surface canopies that can inter-

fere with recreational use and may pose a risk to the native plant populations.  

Recommended control measures will now be discussed in greater detail in the following Section of this Report.  
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Figure 23 

SEWRPC (2000) Distribution Map of Non-Native Plant Species 

Little Cedar Lake—Washington County, WI 
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Recommended Aquatic Plant Control Strategies 

The following are recommend to be considered in the Little Cedar Lake Management Plan. 

A. Information and Education 

While many individuals on the lake are life-long residents, many residences have changed ownership or have been 

passed on to the next generation since the last Plan was developed and discussed.  It is important to remember “What 

the lake was like” years ago.  During the late 90’s it was common to hear concerns over “Pea Soup” (personal recollec-

tion) as compared to today’s discussion of “too many” weeds.  It is also important that residents living on the lake real-

ize that the lake/plant conditions are subject to change, sometimes in quite an unpredictable pattern.  Recent exam-

ples of this unpredictability include the low water levels of 2012 and the apparent “explosion” of plants, both native 

and exotic, and the “lack” of Eurasian Watermilfoil in some years.  What a nice problem to have! 

This process is clearly an on-going effort.  The District is encouraged to disperse information to their residents regard-

ing the importance of plants, the controls available, as well as the circumstances where control may be necessary.  In-

formation can be distributed by many forms of media, including:                                   

1)  Electronic:  Via e-mail, or the District website.                                                                                    

2)  Newsletter                                                                                                                                                        

3)  Availability of Literature at regular Meetings                                                                                                            

4)  Volunteer Opportunities such as participation in the Clean Boats, Clean Waters, for example.                                                

5)  Sponsorship of Annual Lake Workshops where area lake residents may learn about lakes, whether it be about fish,        

 plants, water quality or wildlife from a variety of providers.  

B. Manual (Physical) Removal 

Hand removal can be an effective tool in small, relatively shallow, near-shore areas.  Residents should be encouraged 

to utilize this technique in and around piers and swim areas. 

Residents should also be notified that a permit for this activity is required unless: 

 Removal of plants is restricted to less than thirty feet of shoreline  

 Plants targeted include Eurasian Watermilfoil or Curlyleaf Pondweed (aquatic invasive species) 

C. Mechanical Harvesting 

Mechanical harvesting of native aquatic plants, or in beds containing a mixture of both native and non-native species is 

recommended, as needed to maintain recreational access. 

These areas include: 

1.  Public Navigation:  To and from the Ackermann’s Grove Boat Launch and also the main lake and “Kettle”.                                   

2.  Private Access      :  Allow for boats to navigate to and from their mooring location.  This will generally require a large   

 (wide) enough area for a boat to back away from the pier, turn around and exit towards deeper water. 

The exact area and depth to harvest will be dependent upon water depth, species present (low vs. “tall” growing spe-

cies) and contour of the lake bottom.  Shorelines having a steep “drop-off” (west shore main lake) will require minimal 

harvesting as compared to areas having a more gradual bottom slope (east kettle, northeast corner of main lake). 
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Recommended Aquatic Plant Control Strategies (cont’d) 

Figures 24 and 25 are detailed maps of recommended harvesting areas.  Plant density data is also provided as a refer-

ence.  The areas selected as candidates for harvesting have been chosen based on the following: 

1.  Density of plant growth (interferes with navigation).                                                                                                   

2.  Location is within a “high-use” area. 

These areas also fall within the area permitted by the Wisconsin DNR during the 2012 season (Figure 26) and are con-

sistent with earlier recommendations made by SEWRPC in 2004. 

It is important to note that the areas recommended for harvesting are considered to be a maximum for planning pur-

poses (permits and cost of harvesting).  The actual area harvested may vary year to year  based upon weather, degree 

of plant growth, etc.  Harvesting may be further restricted on the approved Harvesting Permit or by an on-site DNR su-

pervisor. 

Common restrictions on harvesting include the following: 

1.  Minimum water depth of 3 feet (keeps harvester from disturbing lake bottom).                                                                                

2.  Growth occurring more than 2-3 feet from water surface (minimal or no interference with navigation).                                      

3.  Depth of cut may be restricted.  This again may be based upon water depth and species present, typically one to 

 three feet of “cut” depth is considered adequate for navigation.     

Other considerations for Harvesting include: 

 Start Date:  A typical start date of approximately June 1 is anticipated.  Weather, growth stage of plants, and DNR 

permit restrictions may require a later or earlier start. 

 Frequency of Harvesting:  A maximum of (4) monthly harvests between June and September is anticipated.  It is 

also anticipated that the September management be restricted primarily to “skimming”  of Eelgrass. 

 Size and location of areas to be harvested:   This will be dependent upon water depth, as well as the plant 

density and height.  The Harvesting Map details the maximum width that will be harvested in each area.  

Aquatic plant growth generally reaches the surface at depths of up to 7-8 feet.  Thus, it may be necessary 

to cut plants out to this depth to maintain plant growth at a point 2-3 feet below the surface. 

 Disposal Site:  The disposal site is at Ackerman’s Grove County Park, part of the Wasington County Park 

system. 
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Figure  24 

Recommended Harvesting Areas—Little Cedar Lake. Washington County, WI 

North End 
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Area Acreage Length     Avg. Width 

1 2.50 1100 100 

2 1.50 1300 50 

3 6.40 700 400 

4 1.40 600 100 

5 1.90 420 200 

6 0.20 300 30 

7 5.00 1050 200 

8 1.40 1200 50 

9 0.80 1400 25 

10 1.60 700 100 

11 2.50 1100 100 

12 0.20 100 100 

13 1.40 2400 25 

14 2.70 600 200 

Total:     29.5 acres 

Figure  25 

Recommended Harvesting Areas—Little Cedar Lake. Washington County, WI 

South End 
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Figure 26 

Areas Approved on 2012 WI DNR Harvesting Permit Application 
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Recommended Aquatic Plant Control Strategies (cont’d) 

D.  Herbicides 

 As indicated earlier, the District has been utilizing controls since 2003 to control one aquatic invasive plant species, 

Eurasian Watermilfoil (EWM).  We recommend that treatments for EWM  and/or Curlyleaf Pondweed (CLP) continue in 

the future. 

Some discussion has occurred over the past few years regarding treatment of native species within riparian areas 

(docks/piers, swimming areas).  Participation has been on a sign-up basis with the cost of the treatment being the re-

sponsibility of the property owner.   Permits including the treatment of individual properties have been approved in 

2012 and 2013.  However, actual treatment has not occurred (few exceptions) due to the degree of plant growth falling 

below a threshold considered to be a a nuisance by the on-site DNR supervisor present on the day of treatment. 

While harvesting of native plants is recommended, its’ use is restricted to waters greater than three feet in depth.  

Therefore, in the instance where the degree of infestation is too severe to remove plants by manual means, some oth-

er tool may be needed.  It is under these circumstances where treatment for native species may be appropriate. 

Treatment will require DNR permit approval, and most likely, on-site supervision on the treatment date.  Treatment of 

native plants will most likely be limited to thirty feet of shoreline, consistent with those in place regulating manual re-

moval of plants. 

Following is a discussion of the treatment options available for the primary nuisance species in the lake, Eurasian Wa-

termilfoil. 

Selective Control of Eurasian Watermilfoil 

While some herbicidal compounds control a broad range of plant species equally (“Broad-Spectrum”), others may con-

trol only a few species.  These herbicides may be referred to “Selective” or “Narrow-Spectrum”. 

The active ingredient, 2,4-D has been utilized for decades in the control of dicots, plants having two cotyledons, or 

more commonly referred to as “Broad-Leaved Plants”.  In the aquatic plant world, there are only a few “Broad-Leaved 

Plants”.  In Little Cedar Lake these include members of the Milfoil family, including both the non-native and native spe-

cies, White and Yellow Water Lily, Coontail, White and Yellow Water Crowfoot , and  Bladderwort.  The degree to 

which the selectivity of 2,4-D can be managed  is dependent upon a variety of factors, such as application rate, water 

temperature, treatment timing and location of species.   

There has been a considerable amount of discussion devoted to timing of treatments in recent years, with “early sea-

son treatments” (mid April to mid May) becoming more popular.   They are most advantageous in lakes where the 

treatment area is rather large and well defined and uniform in depth, or where the objective is to treat the entire lake 

volume at a very low concentration. 

In Little Cedar Lake a single, early-season treatment may prove logistically difficult.  Plants can develop at different 

times according to water depth.  Plants may also develop more quickly along shorelines exposed to the early Spring 

sun.  Early Springs, late Springs, rising, then falling water temperatures are all common to Wisconsin.  It is therefore 

important to note that EWM may be successfully treated between April and as late as October.  The limiting factor ap-

pears to be that EWM must be actively growing, green and healthy in appearance. 
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Recommended Aquatic Plant Control Strategies (cont’d) 

2,4-D compounds are available in two formulations, liquid and granular.  Both are effective, but have their own ad-

vantages and disadvantages.  Granular herbicides, particularly at higher application rates may be cost prohibitive for 

large areas.  Conversely, liquid herbicides are more prone to “Drift”, so they are most effective when used in larger, 

more regularly shaped, or quiescent areas.  A combination of the two formulations, with granular formulations used 

along treatment areas with a steep “drop-off” is recommended for Little Cedar Lake. 

As mentioned earlier, Figure 23 details the areas of Little Cedar Lake containing exotic (non-native) species during the 

2000 field survey.   Figure 27 details the current distribution of EWM and those areas having a potential to develop 

problematic growth.  A Treatment Plan based upon a monitoring strategy (discussed below) developed over the past 

several years is recommended.  

E.  Aquatic Plant Monitoring 

As indicated previously, EWM, while the predominate aquatic invasive species, is not the only one present in Little Ce-

dar Lake.  The other, Curlyleaf Pondweed has existed in Little Cedar Lake for many years.   

Since 2003, informal surveys have been conducted prior to submittal of annual WI  DNR “Chemical Aquatic Plant Con-

trol Permit Application”.  These were limited to a visual survey of well established “Problem  Areas”, rather than a 

Point Intercept Survey of the entire lake conducted in 2012.   The information gained was used to help establish what 

areas of the lake would be permitted, and the potential maximum cost.  They  also indicated at what time of the sea-

son the EWM population may require treatment, if at all, such as in 2009-2010. 

It is recommended that the District consider implementing a monitoring strategy that will assist in the identification 

and timing of any required mechanical harvesting or chemical treatment.  An initial survey should be conducted in mid-

April to early May.  These will indicate when treatment for EWM or harvesting for native plants should begin, and po-

tentially, which should occur first.  Early season growth of EWM will indicate that treatment occur first, a general lack 

of EWM and a dominance of native plants, harvesting. 

The survey should be conducted with a Global Positioning System (GPS) that combined with the appropriate mapping 

software, result in a highly accurate map outlining the boundaries of problem areas, the estimated acreage, and treat-

ment cost.  These maps will be able to be generated quickly (a few days) and disseminated electronically to the DNR, 

the District Board, it’s vendors and/or interested members. 

During the middle of the season (late-June to mid July), a second survey can be conducted  in the event that a second  

that growth of EWM is delayed.   Otherwise, a final survey, conducted in August, to determine the extent of EWM 

growth and/or possible need for a Fall treatment  (for re-growth or for areas not treated in Spring) is suggested. 

Finally, it is likely that the WI DNR will require updates to the Aquatic Plant Survey in the future.  The District should 

plan for conducting another survey in 8-10 years. 

Figure 28 summarizes the recommended components and activities within this Plan in Table form.  The Appendix con-

tains the original DNR Sensitive Area Assessment conducted in  1991, and a copy of the approved 2012 Mechanical 

Harvesting Permit, along with Field Notes from the WI DDNR. 
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Area Acreage Length (ft.) Avg. Width (ft.) Avg. Depth (ft.) 

1 9.00 1400 275 5 

2 3.90 1700 100 5 

3 11.40 800 620 5 

4 1.50 850 75 5 

5 5.40 800 200 5 

6 7.40 1700 200 5 

7 1.50 1300 50 8 

8 2.00 1700 50 5 

9 2.80 700 175 5 

10 5.75 1000 250 3 

11 3.00 2600 50 3 

12 7.30 800 400 3 

1 

2 

3 

4 

5 

 6 

7 

8 

9 

11 

10 

12 

Figure 27  

Distribution of Eurasian Watermilfoil in  

Little Cedar Lake—Washington County, WI 

June/July 2012* 

Areas with Potential For Problematic (“Topped-Out”) Beds** 

of Eurasian Watermilfoil 

Total:   60.95 acres 

**Note that this is a maximum estimate.  Herbicide treatment       

is typically confined to continuous beds reaching surface  

(Rake Density =  2 or 3). 

*  Data collected by Washington County, Dept. of 

Parks and Planning 
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Figure 28 

Summary of the Little Cedar Lake  -Washington County 

Aquatic Plant Management Plan—Recommended Activities 

Information and Education  Ongoing.  This includes, but is not limited to familiarization with 

aquatic plants (identification of AIS), and Aquatic Plant Manage-

ment Plan, and restrictions upon certain management activities 

(see “Sensitive Area Designations”, Figures 19-20). 

Physical Removal As needed in pier/swim areas, by property owner.  Thirty feet of 

shoreline may be maintained by manual means w/o WI DNR 

permit approval.  Exception:  Non-native species. No permit re-

quired, no limit on amount of frontage that may be managed.  

Objective:  High degree of control in swim areas. 

Mechanical Harvesting Annual harvesting for native/mixed plant beds within designat-

ed areas (as needed). Frequency 4x/yr.  (max.), Monthly, (June-

Sept.).   Apply for permit by April 1.   Designation  of Plant Dis-

posal site required on permit application.                                       

Objective:  Maintain private/public access to high use areas of 

lake. 

Aquatic Plant Monitoring Access  plant community prior to management activity (Spring) 

to access type(s) and  scope of plant control required. Re-access  

in mid-summer to coordinate harvesting activities.  Access AIS in 

August to determine need for Fall treatment or Plan for follow-

ing year.                                                                                                         

Full PI Survey required every ten years. 

Herbicide Treatments Native Plant Control limited to high use areas in water less than 

3 ft. deep, where nuisance conditions exist.                                                                                

Annual treatments (1-2x/yr.) for selective control of Aquatic In-

vasive Species (AIS).  

Objective:  To minimize formation of plant beds dominated by 

AIS and impacts upon recreation. 
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