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Memorandum 
To: Beaver Dam Lake Management District (Board of Commissioners) 
From: Barr Engineering Co., (Barr); (Meg Rattei) 
Subject: 2026 Eurasian Watermilfoil (EWM) Management Program and Aquatic Plant Monitoring 

Programs 
Date: February 4, 2026 
Project: 49030011.26 

This memorandum reviews the history, challenges, and proposed solutions for managing Eurasian 
watermilfoil (EWM), an invasive aquatic plant threatening Beaver Dam Lake’s native plant community, 
ecosystem, and recreational uses. The memorandum presents a comprehensive review of Eurasian 
watermilfoil (EWM) management efforts in Beaver Dam Lake, including successes of past efforts and 
challenges caused by recent WDNR permit denials. It supports a scientifically backed, ProcellaCOR 
treatment for 2026, aimed at controlling EWM, protecting native plant communities, and preserving the 
lake’s ecological and recreational values.  

1 Background 
1.1 EWM 

Eurasian watermilfoil (EWM) was first detected in Beaver Dam Lake in 1991 and remained unmanaged 
until 1999. A plant survey conducted in 1999 revealed that approximately 73 percent of the lake’s littoral 
zone was infested with EWM. In response, the Beaver Dam Lake Management District (District) 
developed and submitted an Aquatic Plant Management Plan (APMP) to the Wisconsin Department of 
Natural Resources (WDNR) in 2000, recommending the use of 2,4-D treatments for affected areas (See 
attached Exhibit A, Section 7.3 Eurasian Watermilfoil of the 2025 Beaver Dam Lake APMP, available at 
https://www.beaverdamlake.org/apmp) and Table 7-3 below, copied from Section 7.3. 

Table 7.3 2000-2005 Beaver Dam Lake EWM Infested Areas Treated with 2,4-D 

Year 
1st Treatment 

(ac) 2nd Treatment (ac) 
3rd Treatment 

(ac) 
Total Treated 

Areas (ac) 

2000 50 67 -- 117 

2001 85 75 -- 160 

2002 80 18 -- 98 

2003 84 58 -- 142 

2004 102 44 25 171 

2005 53 66 -- 119 
 

From 2000 to 2005, the District implemented this plan, typically administering two herbicide treatments 
each summer, with a third added in 2004. By 2005, EWM coverage had dropped to 47 percent of the 
littoral area (See Exhibit A). 

https://www.beaverdamlake.org/apmp
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The District revised its APMP in 2006, recommending an adaptive management strategy aimed at 
decreasing EWM coverage and density in Beaver Dam Lake. This approach utilized annual surveys to 
identify EWM locations and applied targeted treatment protocols based on site-specific characteristics 
such as infestation extent, lake volume, mixing dynamics, flow rates, and insights from ongoing research. 
Herbicide selection, dosing, application methodologies, and timing were determined annually; treatments 
generally took place in spring, with occasional applications in the fall. The timing was chosen to reduce 
potential impacts on native plants, thereby facilitating the recolonization of habitats vacated by EWM with 
native species. 

Annual herbicide treatments from 2006 to 2011 further reduced EWM infestation to 32% of the lake’s 
littoral area by fall 2011 (See Exhibit B, memorandum titled “2025 Eurasian Watermilfoil (EWM) 
Treatment and Monitoring Results” prepared by the District’s consultant on November 12, 2025 and 
Figure 10 below copied from the memorandum).  

 

Figure 10 2006-2025 Beaver Dam Lake Percent of Littoral Zone with EWM 
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Strategies shown included: 
• Large-scale 2,4-D applications in spring   
• Small-scale 2,4-D applications in spring 
• Small-scale 2,4-D applications in both spring and fall 
• Small-scale spring treatments employing both 2,4-D and endothall 
• Large-scale spring treatments employing both 2,4-D and endothall  

Areas treated and herbicide used are shown in Exhibit A, Section 7.3 Eurasian Watermilfoil of the 2025 
Beaver Dam Lake APMP, available at https://www.beaverdamlake.org/apmp) and Table 7-7 copied from 
Section 7.3. 

 

https://www.beaverdamlake.org/apmp
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Table 7.7 2006-2024 Beaver Dam Lake Herbicide Treatment Summary:  Area Treated and Herbicide Used 

 

Spring Treatment Fall Treatment  

Treat with 
2,4-D (ac) 

Treat with 
2,4-D and 
Endothall 

(ac) 

Treat with 
Diquat 

(ac) 

Treat with 
Aquastrike 

(ac) 

Treat with 
ProcellaCO

R (ac) 

Total 
Spring  

(ac) 
Treat with 
2,4-D (ac) 

Treat with 
2,4-D and 
Endothall 

(ac) 
Total 

Fall (ac) 

Sum of 
Spring and 

Fall (ac) 
2006 91 58 -- --  149 22 -- 22 171 

2007 63 90 4 --  157 10 -- 10 167 

2008 97 23 -- --  120 25 -- 25 145 

2009 154 24 -- --  178 23 2 25 204 

2010 71 93 -- --  164 11 23 34 198 

2011 181 -- -- --  181 -- -- -- 181 

2012 169 53 -- --  222 -- -- -- 222 

2013 218 29 -- --  247 -- -- -- 247 

2014 278 -- -- --  278 -- -- -- 278 

2015 336 -- -- --  336 -- -- -- 336 

2016 166 -- -- --  166 -- -- -- 166 

2017 177 -- 5 --  182 -- -- -- 182 

2018 161 -- 10 --  171 -- -- -- 171 

2019 10 -- 16 18 3 47 -- -- -- 47 

2020 53 -- 15 2 -- 70 -- -- -- 70 

2021 113  25 47 -- 185 -- -- -- 185 

2022 -- -- -- -- 12 12 -- -- -- 12 

2023 125 -- -- -- 41 166 -- -- -- 166 

2024 -- -- -- -- -- 0 -- -- 0 0 
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The District revised its APMP in 2012, maintaining near-annual updates through the present. The 2025 
APMP update is attached as Exhibit C and available at https://www.beaverdamlake.org/apmp.  

Annual spring treatments from 2012 through 2015 reduced EWM infestation to 9 percent of the littoral 
area by fall 2015 (See Figure 10). During this period, large scale 2,4-D applications at concentrations 
lethal to EWM were standard, while smaller-scale 2,4-D treatments were implemented in West Lake and 
Williams Bay in 2012 and in West Lake in 2013. A history of 2012-2025 EWM treatment plans is attached 
as Exhibit D, Appendix J of the 2025 Beaver Dam Lake APMP and available at 
https://www.beaverdamlake.org/apmp. 

From 2016 to 2019, annual spring treatments further reduced EWM infestation to 1 percent of the littoral 
zone by fall 2019 (See Figure 10). Control measures during this period incorporated both large-scale 
applications of 2,4-D—achieving concentrations across entire bays or basins lethal to EWM—and small-
scale applications of diquat or Aquastrike. (See Table 7-7 and Exhibit D). 

In 2019, the District was approved to conduct a limited experimental treatment of EWM in a limited area 
(3.38 acres) of Hunt Bay through the use of florpyrauxifen-benzyl (trade name ProcellaCORTM EC). 
Florpyrauxifen-benzyl is approved for use in Wisconsin lakes to control AIS, including EWM (See 
Exhibit E, WDNR’s Strategic Analysis of Aquatic Plant Management in Wisconsin, June 2019, 
pages 152-154 and available at Strategic Analysis of Aquatic Plant Management in Wisconsin). The 
WDNR required a point intercept plant survey of 100 sample points within Hunt Bay before and after 
treatment with ProcellaCORTM EC. Attached as Exhibit F is a November 12, 2020 memorandum 
prepared by the District’s consultant detailing the results of those surveys. The memorandum was 
provided at the time of issuance to the WDNR. Results showed that EWM was not detected in the treated 
area during the August 20, 2020 post-treatment plant survey.    

Manual removal of limited EWM patches occurred during plant surveys in 2016, 2017, 2018, and 2019, 
and in a targeted 2016 event (see Exhibit G: December 13, 2016 memorandum; Exhibit H: January 8, 
2018 memorandum; Exhibit I: December 5, 2018; Exhibit J: November 26, 2019 memorandum—all by 
the District’s consultant regarding EWM Treatment Results). 

During the spring of 2020, management strategies for EWM included the use of diquat or Aquastrike for 
smaller infested sections, manual removal for isolated patches, and a comprehensive application of 2,4-D 
within Cemetery Bay. During the July 2020 plant survey, Cemetery Bay was the only treated location with 
observed EWM presence; EWM was also found in several parts of the lake that were not treated, likely 
because boats carried it there (See Exhibit K, memorandum titled “2020 EWM Treatment Results” 
prepared by the District’s consultant on November 9, 2020). The memorandum was submitted to the 
WDNR at the time it was issued. EWM occupied approximately 4 percent of the lake’s littoral zone in July, 
expanding to 12 percent by fall (See Figure 10).  

The spring 2021 treatment effectively decreased EWM in the littoral zone to just 0.1 percent by July; 
however, by fall it had increased to 1 percent, primarily in Cemetery Bay of Beaver Dam Lake (See 
Figure 10).  

https://www.beaverdamlake.org/apmp
https://www.beaverdamlake.org/apmp
https://dnr.wisconsin.gov/sites/default/files/topic/Aid/grants/surfacewater/APMSA_Final_2019-06-14.pdf
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Following success of the 2019 use of ProcellaCORTM EC in Hunt Bay, WDNR permitted the use of 
ProcellaCORTM EC in targeted areas of the lake in 2022 and 2023. Permit NO-2022-3-13076, issued in 
2022, authorized the application of ProcellaCORTM EC for the treatment of 22.47 acres distributed across 
City Bay (2.16 acres), Cemetery Bay (10.76 acres), West Lake (6.55 acres), and Williams Bay 
(3.00 acres). The designated treatment areas ranged from 1.08 to 5.46 acres in size. A copy of the 2022 
permit cover letter is attached as Exhibit L. A copy of the approved 2022 application listing the approved 
areas is attached as Exhibit M. A copy of the 2022 treatment area and EWM density maps prepared by 
the District’s consultant is attached as Exhibit N.  

The 2022 spring herbicide treatment for Cemetery Bay was cancelled because construction blocked 
access. The EWM in other areas of the lake were treated with ProcellaCORTM EC. EWM was not detected 
in treated areas except for one spot in West Lake. Meanwhile in Cemetery Bay, EWM expanded 
significantly—from 3.75 acres in fall 2021 to 18.69 acres in fall 2022—and also appeared in untreated 
parts of the lake, likely spread by boats (See Exhibit O, memorandum titled “2022 EWM Treatment 
Results” prepared by the District’s consultant on November 15, 2022). As a result, EWM coverage in the 
lake’s littoral area increased by an order of magnitude from 1% in fall 2021 to 10% in fall 2022 (See 
Figure 10).  

Permit NO-2023-3-16584 for 2023 approved the use of ProcellaCOR™ EC in 21 designated locations 
across the lake, with individual treatment areas ranging in size from 0.32 to 7.31 acres. It also authorized 
large-scale application of 2,4-D in Rabbit Island Bay, City Bay, and Cemetery Bay. A copy of the 2023 
permit cover letter is attached as Exhibit P. A copy of the 2023 application listing the approved areas is 
attached as Exhibit Q. A copy of the 2023 treatment areas and EWM density maps prepared by the 
District’s consultant is attached as Exhibit R. 

In spring 2023, a large-scale 2,4-D treatment was applied in City Bay, Cemetery Bay, and Rabbit Island 
Bay, and ProcellaCORTM EC treated 27 smaller EWM areas. The treatments were effective. By July, 
EWM was not detected in any ProcellaCORTM EC sites as well as Rabbit Island Bay and City Bay, both of 
which had been treated with 2,4-D. EWM was also not detected at any ProcellaCORTM EC sites or in City 
Bay in October; only a small number of EWM stems were found in Rabbit Island Bay, and all of them 
were removed (See Exhibit S, memorandum “2023 Eurasian Watermilfoil (EWM) Treatment Results” 
prepared by the District’s consultant on December 18, 2023). The memorandum was submitted to the 
WDNR at the time it was issued.  

In 2023, high water levels and continuous flow at Cemetery Bay's outlet during and after the 2,4-D 
treatment diluted the herbicide, allowing a handful of EWM plants near the outlet to survive. What began 
as a single patch of EWM in July grew into four patches by October, ranging from 0.25 to 2.24 acres and 
covering a total of 3.12 acres (See Exhibit S).  

In 2024, the Beaver Dam Lake Management District requested permission from the WDNR to apply 
ProcellaCORTM EC to the remaining 3.12 acres of EWM in Cemetery Bay, the only area of the lake with 
EWM remaining after the fall 2023 plant survey. The District also requested approval to use diquat on 
navigation channels and access corridors to control dense native plants and maintain recreational 
activities like boating and fishing. A copy of the permit application is attached as Exhibit T.  

On May 6, 2024, the permit to apply ProcellaCOR to the EWM in Cemetery Bay was unexpectedly 
denied, even though WDNR approved a similar ProcellaCORTM EC treatment in 2023. The proposed 
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2024 treatment matched the size and dosage used successfully in 2023, with no EWM found in follow-up 
surveys (See attached Exhibits P, Q, R, S, and T). The WDNR permit denial, attached as Exhibit U, 
stated: 

“You shall not treat areas 1 (0.25 acre), 2 (0.32 acre), 3 (0.31 acre), and 4 (2.24 acre). The rationale 
for this is that these areas will not achieve effective control and treatment should wait until these 
EWM sites are larger.” 

The WDNR’s conclusion that “these areas will not achieve effective control and treatment should wait 
until these EWM sites are larger” is unsupported by the record and contrary to the evidence, specifically 
the results of the District’s WDNR approved 2019 experimental treatment (Exhibit F) and the results of 
the District’s WDNR-approved 2022 and 2023 treatments (Exhibit O and Exhibit S), and is factually and 
legally erroneous. 

By July 2024, EWM was present in West Lake, Rabbit Island Bay, and Library Lake (with only two plants 
manually removed). By October, Cemetery Bay's EWM covered 5 acres and an additional 17 acres of 
EWM was present in other lake areas (City Bay, West Lake, and Rabbit Island Bay), likely spread by 
boats (see Exhibit V, March 19, 2025 memorandum: “2024 Eurasian Watermilfoil (EWM) Monitoring 
Results”). 

In spring 2025, the District requested WDNR approval to remove EWM from the lake using a broad-scale 
2,4-D treatment for Cemetery Bay and targeted ProcellaCORTM EC treatments elsewhere. The twenty 
four ProcellaCORTM EC treatment areas in the lake ranged in size from 0.55 acres to 8.43 acres. The two 
2,4-D treatment areas in Cemetery Bay ranged in size from 7.69 acres to 9.45 acres. The District applied 
for a 2025 WDNR permit to treat a total of 69.65 acres of EWM (13 percent of the lake’s 530-acre littoral 
area) with herbicide. A copy of the District’s application listing the requested treatment areas is attached 
at Exhibit W. The requested treatment areas included:  

• ProcellaCOR treatment of: 

o Areas in City Bay totaling 10.48 acres,  

o Areas in Rabbit Island Bay totaling 12.40 acres, and  

o Areas in West Lake totaling 29.63 acres. 

• 2,4-D treatment of areas in Cemetery Bay totaling 17.14 acres.  

On April 23, the WDNR approved ProcellaCORTM EC treatment of area 8 (8.43 acres) in West Lake but 
denied the use of ProcellaCOR in the following areas shown on the treatment map in Exhibit W: 
1 (2.50 acres), 2 (2.22 acres), 3 (1.07 acres), 4 (5.23 acres), 5 (1.16 acres), 6 (1.14 acres), 7 (0.79 acres), 
9 (1.50 acres), 10 (0.55 acres), 11 (1.17 acres), 12 (1.96 acres), 13 (0.73 acres), 14 (1.18 acres), 
15 (3.66 acres), 16 (1.19 acres), 17 (3.53 acres), 18 (4.02 acres), 19 (1.97 acres), 20 (2.18 acres), 
21 (1.87 acres), 22 (1.36 acres), 23 (1.29 acres) and 24 (1.81 acres). The WDNR also denied the use of 
2,4-D in the following areas shown on the treatment map in Exhibit W: 25 (7.69 acres) and 
26 (9.45 acres). The permit is shown in attached Exhibit X, WDNR Chemical Aquatic Plant Control 
Permit No-2025-3-23075. 
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After a permit review was requested by the Beaver Dam Lake Management District on May 22, a 
compromise was reached. The revised permit issued by WDNR on June 5 allowed herbicide treatment of 
42.26 acres (See attached Exhibit Y, WDNR Chemical Aquatic Plant Control Permit No-2025-3-23075). 
The WDNR permitted treatment included: 

• ProcellaCOR treatment of 

o Area 19 in City Bay totaling 1.97 acres,  

o Areas 15 (3.66 acres) and 17 (3.53 acres) in Rabbit Island Bay totaling 7.19 acres, and  

o Areas 1 (2.50 acres), 4 (5.23 acres) and 8 (8.43 acres) in West Lake totaling 16.16 acres. 

• 2,4-D treatment of areas 25 (7.69 acres) and 26 (9.45 acres) in Cemetery Bay totaling 
17 14 acres.  

As shown in Exhibit Y, WDNR denied ProcellaCOR treatment of 27.39 acres. The WDNR Chemical 
Aquatic Plant Control Permit No-2025-3-23075 stated:  

“You shall not treat areas 2 (2.22 acres), 3 (1.07 acres), 5 (1.16 acres), 6 (1.14 acres), 
7 (0.79 acres), 9 (1.50 acres), 10 (0.55 acres), 11 (1.17 acres), 12 (1.96 acres), 13 (0.73 acres), 
14 (1.18 acres), 16 (1.19 acres), 18 (4.02 acres), 19 (1.97 acres), 20 (2.18 acres), 
21 (1.87 acres), 22 (1.36 acres), 23 (1.29 acres) and 24 (1.81 acres). Due to the depths/water 
volume and EWM densities being low, it is expected CET will not be achieved and affective 
management will not take place.” 

The WDNR’s statement “Due to the depths/water volume and EWM densities being low, it is expected 
CET will not be achieved and affective management will not take place” lacks evidence and contradicts 
existing data, especially the successful outcomes of the District’s WDNR-approved experimental 
treatment in 2019 (Exhibit F) and the treatments completed in 2022 (Exhibit O), and 2023 (Exhibit S). 
Concentration Exposure Time (CET), determined by herbicide amount, water volume, and mixing, is not 
affected by EWM densities (Exhibit Z). ProcellaCOR dosing in 2019, 2022, and 2023 was calculated 
using water depth and volume to reach the target CET, resulting in effective EWM control. The proposed 
ProcellaCOR dose for the 2025 EWM treatment is similarly based on the water depth and volume of the 
treated areas. Therefore, the WDNR’s conclusion is both factually and legally incorrect. 

Applying herbicide to 42.46 acres in June 2025 reduced EWM coverage in the littoral zone from 4% in 
October 2024 to just 1% by July 2025. During July, all EWM found in East Lake, Norwegian Bay, West 
Lake, Williams Bay, and Library Lake was removed manually. Meanwhile, EWM in City Bay continued to 
spread, moving south and west of the boat landing and appearing frequently near boat lifts along the 
developed shoreline. By October, EWM covered 3% of the littoral zone (See Figure 10), with its presence 
noted in every part of the lake except Norwegian Bay (See Exhibit B). This increase was likely caused by 
transport via boats, plant fragmentation, underground stems, and potentially some seed growth. 

1.2 Beaver Dam Lake Plant Community 

Since the removal of EWM from Beaver Dam Lake, several plant community health indicators have 
improved between July 2009 and July 2025.  Positive increases include more sites with vegetation, more 
native species per site, greater species richness, deeper average depth of plant growth, improved 
mean C (Mean Coefficient of Conservatism) and FQI (Floristic Quality Index), higher overall plant 
frequency, and a statistically significant rise in frequency for 25 native species based on Chi Squared 
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analyses (Table 1 and Table 2). The improvements corresponded with a reduction in EWM coverage from 
17% of the littoral area in July 2009 to 1% of the littoral area in July 2025 (See Figure 10).  

 

Table 1 Comparison of 2009 and 2025 Beaver Dam Lake Summary Statistics 

Date sampled 7/15/09-7/18/09 7/8/2025-7/10/2025 
Total number of points sampled 1,339 1,339 
Total number of sites with vegetation 844 916 
Total number of sites shallower than maximum depth of plants 1,052 1091 
Frequency of occurrence of all species at sites shallower than 
maximum depth of plants 80.23 83.96 

Simpson Diversity Index 0.94 0.94 
Maximum depth of plants (ft) 26.5 20.5 
Average number of all species per site (shallower than max 
depth) 2.31 2.53 

Average number of all species per site (veg. sites only) 2.89 3.01 
Average number of native species per site (shallower than max 
depth) 2.10 2.50 

Average number of native species per site (veg. sites only) 2.69 2.98 
Species Richness 59 64 
Species Richness (including visuals) 62 70 
Species Richness (including visuals and boat survey) 70 75 
Mean depth of plants (ft) 5.37 5.89 
Median depth of plants (ft) 4.50 5.50 
Mean Rake fullness (veg. sites only) -- 2.33 
Mean C 6.38 6.48 
FQI 47.33 49.37 
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Table 2 Beaver Dam Lake Significant Changes Between 2009 and 2025 in Frequency of Occurrence at Sites Shallower than Maximum Depth of Plants 

Plant Species 

Frequency of Occurrence:  % of 
Sites Shallower than Maximum 

Depth of Plants 

Significant 
Changes Between 

2009 and 2025 
based on Chi 

Squared Analyses 

Significant Changes Between 2009 and 2025 based 
on Chi Squared Analyses: Increase, Decrease, or 

No Significant Change 
2009 2025 

Aquatic moss 1.58 2.66  No Significant Change1 

Brasenia schreberi 5.85 9.81 *** Significant Increase 
Calamagrostis canadensis 0 0.09  No Significant Change 
Calla palustris 0 0.18  No Significant Change 
Carex comosa 0 0.37 * Significant Increase 
Ceratophyllum demersum 13.18 13.29  No Significant Change 
Chara sp. 25.81 16.87 *** Significant Decrease 
Decodon verticillatus 0.09 0.09  No Significant Change 
Dulichium arundinaceum 0.00 0.27  No Significant Change 
Elatine minima 0.09 0.00  No Significant Change 
Eleocharis acicularis 2.04 0.64 ** Significant Decrease 
Eleocharis erythropoda 0.19 1.92 *** Significant Increase 
Eleocharis palustris 0.37 0.27  No Significant Change 
Eleocharis sp. 0.09 0.00  No Significant Change 
Elodea canadensis 25.35 25.02  No Significant Change 
Filamentous algae 1.21 9.53 *** Significant Increase1 

Freshwater sponge 0.00 0.64 ** Significant Increase1 

Heteranthera dubia 3.25 1.56 * Significant Decrease 
Isoetes echinospora 0.37 0.09  No Significant Change 
Juncus pelocarpus f. 
submersus 1.67 0.09 *** Significant Decrease 

Lemna minor 1.21 3.39 *** Significant Increase 
Lemna trisulca 0.00 0.73 ** Significant Increase 
Lythrum salicaria 0.09 0.37  No Significant Change; Non-native Invasive Species 
Megalodonta beckii 1.67 0.00 *** Significant Decrease 
Myosotis scorpiodes 0.00 0.09  No Significant Change; Non-native Invasive Species 
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Plant Species 

Frequency of Occurrence:  % of 
Sites Shallower than Maximum 

Depth of Plants 

Significant 
Changes Between 

2009 and 2025 
based on Chi 

Squared Analyses 

Significant Changes Between 2009 and 2025 based 
on Chi Squared Analyses: Increase, Decrease, or 

No Significant Change 
2009 2025 

Myriophyllum sibiricum 0.74 0.09 * Significant Decrease 
Myriophyllum spicatum 15.69 0.27 *** Significant Decrease; Non-native Invasive Species 
Myriophyllum verticillatum 0.00 0.37 * Significant Increase 
Myriophyllum tenellum 0.84 0.00 ** Significant Decrease 
Najas flexilis 11.33 7.24 ** Significant Decrease 
Najas gracillima 0.00 0.82 ** Significant Increase 
Nitella sp. 6.69 7.33  No Significant Change 
Nuphar variegata 1.39 2.84 * Significant Increase 
Nymphaea odorata 7.61 15.12 *** Significant Increase 
Phalaris arundinacea 0.00 0.37 * Significant Increase; Non-native Invasive Species 
Polygonum amphibium 0.09 0.00  No Significant Change 
Pontederia cordata 1.30 1.83  No Significant Change 
Potamogeton amplifolius 2.88 8.25 *** Significant Increase 
Potamogeton crispus 3.16 2.11  No Significant Change; Non-native Invasive Species 
Potamogeton epihydrus 0.37 0.37  No Significant Change 
Potamogeton foliosus 0.74 0.18  No Significant Change 
Potamogeton friesii 0.00 1.19 *** Significant Increase 
Potamogeton gramineus 15.51 17.42  No Significant Change 
Potamogeton illinoensis 0.00 0.27  No Significant Change 
Potamogeton natans 1.02 0.64  No Significant Change 
Potamogeton praelongus 6.13 12.01 *** Significant Increase 
Potamogeton pusillus 1.67 7.42 *** Significant Increase 
Potamogeton richardsonii 3.25 8.98 *** Significant Increase 
Potamogeton robbinsii 10.49 35.47 *** Significant Increase 
Potamogeton spirillus 0.00 0.09  No Significant Change 
Potamogeton vaseyi 0.19 1.37 ** Significant Increase 
Potamogeton zosteriformis 2.79 7.88 *** Significant Increase 
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Plant Species 

Frequency of Occurrence:  % of 
Sites Shallower than Maximum 

Depth of Plants 

Significant 
Changes Between 

2009 and 2025 
based on Chi 

Squared Analyses 

Significant Changes Between 2009 and 2025 based 
on Chi Squared Analyses: Increase, Decrease, or 

No Significant Change 
2009 2025 

Ranunculus aquatilis 0.74 0.64  No Significant Change 
Ranunculus flammula 0.09 0.09  No Significant Change 
Riccia fluitans 0.19 1.74 *** Significant Increase1 

Ricciocarpus natans 0.19 0.09  No Significant Change 
Sagittaria cristata 0.00 0.37 * Significant Increase 
Sagittaria graminea 1.02 0.00 *** Significant Decrease 
Sagittaria latifolia 0.09 0.55  No Significant Change 
Sagittaria rigida 0.00 0.18  No Significant Change 
Schoenoplectus acutus 0.56 1.01  No Significant Change 
Schoenoplectus subterminalis 0.28 0.55  No Significant Change 
Schoenoplectus 
tabernaemontani 0.00 0.55 * Significant Increase 

Sparganium androcladum 0.00 0.18  No Significant Change 
Sparganium emersum 0.00 0.37 * Significant Increase 
Spirodela polyrhiza 0.84 3.02 *** Significant Increase 
Stuckenia pectinata 1.02 0.73  No Significant Change 
Typha latifolia 0.93 0.64  No Significant Change 
Typha X glauca 0.00 1.28 *** Significant Increase; Non-native Invasive Species 
Utricularia gibba 2.69 4.03  No Significant Change 
Utricularia minor 0.37 3.85 *** Significant Increase 
Utricularia purpurea 0.19 1.65 *** Significant Increase 
Utricularia vulgaris 3.34 12.74 *** Significant Increase 
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Plant Species 

Frequency of Occurrence:  % of 
Sites Shallower than Maximum 

Depth of Plants 

Significant 
Changes Between 

2009 and 2025 
based on Chi 

Squared Analyses 

Significant Changes Between 2009 and 2025 based 
on Chi Squared Analyses: Increase, Decrease, or 

No Significant Change 
2009 2025 

Vallisneria americana 4.55 3.76  No Significant Change 
Wolffia columbiana 0.00 1.47 *** Significant Increase 
* means p < 0.05; ** means p < 0.01;    
*** means p < 0.001 

1Not Included with natives - only vascular plants or macroalgae included with natives 
# of Native Species Significantly Increasing in Frequency Between 2009 and 2025 = 24 (37%) 
# of Native Species Significantly Decreasing in Frequency Between 2009 and 2025 = 9 (14%) 
# of Native Species Significantly Changing in Frequency Between 2009 and 2025 = 33 (51%) 
# of Native Species = 65 
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2 Problem 
EWM rapidly spreads through fragmentation, quickly establishing dense canopies that suppress native 
aquatic plants and reduce habitat diversity (Exhibit AA, Exhibit AB). Its dominance can disrupt food 
webs, diminish resources for wildlife, impair fish spawning, and lower water quality, sometimes causing 
algal blooms (Exhibit AA, Exhibit AB, Exhibit AC). EWM can quickly dominate lakes, hindering 
recreation and raising safety risks for swimmers (Exhibit AA, Exhibit AB, Exhibit AC). 

Documented cases in Wisconsin, Minnesota, New York, and Washington show EWM’s expansion 
consistently displaces native species, particularly several Potamogeton species, confirmed by statistical 
analyses (Exhibits AC, AD, AE, AF). 

1. EWM in Half Moon Lake, located near Balsam Lake, Wisconsin, expanded from 0.6 acres in 
October 2021 to 30.9 acres in October 2025 (Exhibit AD). This growth displaced native plants, 
significantly reducing four Potamogeton species—(Potamogeton zosteriformis, Potamogeton 
illinoensis, Potamogeton richardsonii, and Potamogeton friesii—compared to 2018 when EWM 
was not observed. Chi Squared Analysis confirmed these significant declines (Exhibit AD). 

2. Increased EWM in three Lake Elmo, Minnesota lakes—Lake DeMontreville, Lake Olson, and 
Lake Jane—over four years correlated with significant declines in Potamogeton zosteriformis, 
Potamogeton amplifolius, and Potamogeton pusillus. Additional species also decreased as EWM 
spread: Potamogeton robbinsii in Lake DeMontreville, Heteranthera dubia in Lakes Olson and 
Jane, and Ranunculus aquatilus in Lake Jane. Chi Squared Analysis confirmed these significant 
declines (Exhibit AE). 

3. While EWM increased from 15 percent to more than 95 percent of the plant community in Lake 
George, New York between 1987 and 1989, the dense native plant community dropped to just a 
few stems beneath the EWM canopy. Species richness fell from 5.5 to just over 2 per quadrat, 
with EWM always present, demonstrating significant suppression of native vegetation within 
three years (Exhibit AC) 

4. In Loomis Lake, Washington. EWM was initially detected in the lake in 1996, followed by the 
appearance of Egaria in 2000. By 2002, these invasive species dominated the plant community, 
comprising 91 percent of the plant biomass in the lake. Prior to this shift, 16 submersed and 
floating-leaved plant species were recorded, compared to 12 species in 2002. Four Potamogeton 
species — Potamogeton amplifolius, Potamogeton epihydrus, Potamogeton natans, and 
Potamogeton praelongus — were displaced by the invasives and were no longer observed in 
2002 (Exhibit AF). 

Eurasian watermilfoil was first detected in Beaver Dam Lake in 1991. From 1991 to 1999, Eurasian 
watermilfoil (EWM) spread rapidly in Beaver Dam Lake, invading 73% of the littoral zone. However, with 
ongoing herbicide treatments, its presence was reduced to just 3% by fall 2025 (Exhibit B and 
Exhibit C). Surveys show that EWM expands quickly during periods without treatment, but control 
measures have minimized its coverage and helped native plant communities to thrive—resulting in 
greater native species richness, frequency, total coverage, deeper growth, and significant frequency 
increases in 25 native species. Management aims to decrease EWM coverage, control its spread, 
prevent new infestations, and protect native plants, with more herbicide treatments planned for spring 
2026. 
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Ongoing EWM management remains essential to prevent its spread in Beaver Dam Lake, as the plant 
expands rapidly without intervention, only limited by herbicide treatments or manual removal. Annual 
surveys show that EWM consistently increases between summer and fall: 

• In 2014, lake-wide EWM frequency grew over four-fold and extent over six-fold between summer 
and fall (Exhibit B). 

• Cemetery Bay's untreated EWM went from 2 acres to 32 acres between summer and fall of 2015 
(Exhibit B). 

• EWM in Library Lake more than doubled from 0.7 acres to 1.9 acres between summer and fall of 
2015 (Exhibit B). 

• West Lake EWM nearly tripled from 6.8 acres to 20.6 acres between summer and fall of 2016 
(Exhibit B). 

• Lake-wide EWM extent tripled or more in 2020 (18.8 acres to 61.7 acres between summer and 
fall), 2022 (17 acres to 55 acres between summer and fall), and 2023 (1 acre to 4 acres between 
summer and fall) (Exhibit B, Exhibit K, Exhibit O, and Exhibit S). 

• In 2021, EWM extent increased over tenfold from 0.4 acres to 7.4 acres between summer and fall 
(Exhibit B). 

• No herbicide was permitted in 2024; EWM rose from 4 acres to 22 acres between summer and fall 
(Exhibit V). 

• In 2025, treatment covered 42.46 acres but left 27.19 acres untreated; littoral zone EWM increased 
from 1% to 3% between summer and fall (Exhibit B). 

District EWM management reduced coverage from 73 percent of the littoral area in 1999 to 3 percent in 
2025. While considering these efforts successful, the District will continue managing EWM to: 

• Minimize EWM presence, 
• Prevent a return to pre-management levels, and 
• Protect native plants from displacement. 

After receiving a WDNR permit, the Beaver Dam Lake Management District will apply the herbicide 
ProcellaCOR EC to the remaining EWM in the lake in spring 2026. ProcellaCOR EC is a selective 
herbicide that effectively controls EWM while protecting native plant species (Exhibit Z). This effort builds 
on previous successes that have improved plant community health, including more sites with vegetation, 
an increase in native species per site, higher species richness, greater average depth of plant growth, 
better Mean Coefficient of Conservatism (Mean C) and Floristic Quality Index (FQI), increased overall 
plant frequency, and a statistically significant increase in the frequency of 25 native species according to 
Chi Squared analyses (Table 1 and Table 2). These improvements correspond with a reduction of EWM 
from 17 percent of the littoral area in July 2009 to just 1 percent by July 2025 (See Figure 10).  
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3 2026 EWM Management Program 
In spring 2026, herbicide will be applied to 36.42 acres of Eurasian watermilfoil (EWM) in Beaver Dam 
Lake—roughly 7 percent of its 530-acre littoral zone—to fully remove EWM from the lake. ProcellaCOR 
will be used for all EWM-infested areas in Beaver Dam Lake. These treatments depend on obtaining 
WDNR approval, as a WDNR permit is required for such activities. 

Herbicide treatment areas for 2026 are determined by the 2025 fall bed-mapping survey. ProcellaCOR 
will be applied in these areas for the 2026 EWM management program: 

• City Bay: 5.11 acres (5% of littoral area) 
• East Lake: 3.87 acres (6% of littoral area) 
• Cemetery Bay: 0.71 acres (1% of littoral area) 
• Library Lake: 5.30 acres (39% of littoral area) 
• Rabbit Island Bay: 0.55 acres (1% of littoral area) 
• Williams Bay: 12.53 acres (26% of littoral area) 
• West Lake: 8.35 acres (6% of littoral area) 

Figure 1 and Figure 2 present the proposed 2026 EWM treatment areas, their corresponding average 
depths, as well as the herbicides and dosages applied to these areas. 
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Figure 1 2026 Eurasian Watermilfoil Management Areas (ProcellaCOR Treatment Areas): West Lake Basins 
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Figure 2 2026 Eurasian Watermilfoil EWM Management Areas (ProcellaCOR Treatment Areas): East Lake Basins 
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4 EWM Management in Individual Bays and Basins 
4.1 West Lake 

In spring 2026, nine West Lake areas (0.25–0.93 acres 
each) will receive ProcellaCOR treatments at these 
application rates (Figure 1): 

• 6 PDU/acre-foot: Areas 1, 4-6 
• 7 PDU/acre-foot: Areas 7-9 
• 10 PDU/acre-foot: Area 3 
• 15 PDU/acre-foot: Area 2 

4.2 West Lake/Williams Bay 

Treatment Area 10 includes 5.36 acres in West Lake and 
3.49 acres in Williams Bay (Figure 1). ProcellaCOR will 
be applied at 4 PDU/acre-foot to all 8.85 acres in spring 
2026. 

4.3 Williams Bay 

During spring 2026, eleven Williams Bay areas 
(0.25-2.69 acres), will receive ProcellaCOR treatments at these application rates (Figure 1): 

• 4 PDU per acre-foot: Area 20 
• 5 PDU per acre-foot: Areas  6–18 
• 6 PDU per acre-foot: Areas 11, 14, 15, and 19 
• 7 PDU per acre-foot: Areas 12 and 21 
• 10 PDU per acre-foot: Area 13 

4.4 Rabbit Island Bay 

During the spring of 2026, a 0.55-acre area in Rabbit Island Bay—designated as Treatment Area 22 
(Figure 1)—will be treated with ProcellaCOR at a concentration of 5 PDU per acre-foot. 

4.5 Library Lake 

In spring 2026, five Library Lake areas (0.25-2.38 acres) will be treated with ProcellaCOR at the following 
rates (Figure 1): 

• 4 PDU per acre-foot: Areas 23, 25, and 27 
• 6 PDU per acre-foot: Areas 24 and 26 

  

In 2026, EWM management in West Lake, 
pictured above, will consist of herbicide 
treatment of 8.35 acres (6 percent of the 
littoral area). 
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4.6 East Lake 

In spring 2026, eight East Lake areas (0.25--0.96 acres each) would be treated with ProcellaCOR at the 
following rates (Figure 2): 

• 5 PDU/acre-foot: Areas 30, 33, 35 

• 6 PDU/acre-foot: Areas 28, 29, 31, 32, 35 

4.7 City Bay 

In spring 2026, fifteen areas in City Bay (0.25--0.59 acres each) would be treated with ProcellaCOR at 
these application rates (see Figure 2): 

• 5 PDU/acre-foot: Areas 37, 47 

• 6 PDU/acre-foot: Areas 36, 38–46, 48–50 

4.8 Cemetery Bay 

In spring 2026, ProcellaCOR would be applied to Cemetery Bay Areas 51 (0.25 acres) and 
52 (0.46 acres) at 6 PDU/acre-foot (see Figure 2). 

4.9 Estimated Whole Lake/ Bay/Basin ProcellaCOR Concentrations 

Following are the estimated whole lake/basin/bay ProcellaCOR concentrations after dissipation and 
mixing have occurred. A mixing depth of 0 to 20 feet was assumed. 

Table 3 Beaver Dam Lake: Estimated Whole Lake/Basin/Bay ProcellaCOR Concentrations 

Treatment Area Estimated Whole Lake/Basin/Bay  
ProcellaCOR Concentration (ppb) 

West Lake  0.06 

Williams Bay  0.35 

Rabbit Island Bay 0.01 

Library Lake 2.18 

East Lake 0.07 

City Bay 0.43 

Cemetery Bay 0.13 

Beaver Dam Lake  0.12 
 

5 2026 Aquatic Plant Monitoring Programs 
The 2026 aquatic plant monitoring will include a July point intercept survey of all plant species, an 
October point intercept survey of invasive species (EWM and CLP), and an October EWM bed-mapping 
survey in Beaver Dam Lake. Program details are provided below. 
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5.1 Beaver Dam Lake July 2026 Aquatic Plant Survey – All Species 

In July, a point intercept survey of 1,346 sites will evaluate Beaver Dam Lake's plant community. 
Locations are shown in the attached Exhibit R, Appendix E of the 2025 Beaver Dam Lake APMP and 
available at https://www.beaverdamlake.org/apmp. Results will be summarized in the pre-treatment/post-
treatment WDNR spreadsheet, and maps will show species data, substrate, depth, and richness. Chi 
squared analysis will compare 2026 to 2025 to find significant changes in native species frequency. This 
continues monitoring efforts from 2009–2025. 

5.2 Beaver Dam Lake Fall 2026 Aquatic Plant Survey – Aquatic Invasive Species (EWM and 
CLP) 

In October, a fall point intercept survey will assess the presence of EWM and CLP at about 1,346 sample 
points in Beaver Dam Lake. Sample locations are shown in the attached Exhibit R, Appendix E of the 
2025 Beaver Dam Lake APMP and available at https://www.beaverdamlake.org/apmp. Results will be 
compared with data from 2006–2025 to track EWM changes. The survey will also pinpoint areas for 
targeted CLP monitoring in June 2026, when CLP is most active. This continues monitoring efforts begun 
in 2006. 

5.3 Beaver Dam Lake Fall 2026 EWM Mapping Plant Survey 

After the October point intercept aquatic plant survey, a bed-mapping survey will locate all Eurasian 
watermilfoil (EWM) in Beaver Dam Lake. Transects will identify dense beds, clusters, single plants, and 
confirm EWM sites recorded during the fall point intercept plant survey. The purpose is to map EWM for 
herbicide removal planning in 2027. Results will be compiled into maps and Global Information System 
(GIS) files for the proposed 2027 EWM herbicide treatment plan. 

6 2026 Survey of Navigation Channels 
In July 2026, the Beaver Dam Lake Management District contractor will survey navigation channels and 
access corridors to assess if aquatic plants are obstructing navigation. 

7 Responses to WDNR Staff Statements Regarding the Proposed 2026 EWM 
Management Plan Made at a January 13, 2026 Meeting with WDNR Staff, Beaver 
Dam Lake Management District Board Members, and Others 

On January 13, 2026, WDNR met with Beaver Dam Lake Management District and others to discuss the 
proposed Beaver Dam Lake EWM Management Plan. The meeting was held in-person at the WDNR Eau 
Claire Office, with some attendees joining via Teams. Participants included WDNR staff, representatives 
from the Beaver Dam Lake Management District, SePro, Lake Restoration Inc., EOR Inc., and Barr 
Engineering Co. Below are WDNR staff statements from the meeting and responses. 

https://www.beaverdamlake.org/apmp
https://www.beaverdamlake.org/apmp
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WDNR Staff Statement #1: 
Tyler Mesalk (WDNR) asked whether treatment of EWM in deeper areas (e.g., Treatment Areas 2 and 3) 
with herbicide is necessary; see Figure 1. He questioned whether it caused navigation issues, suggesting 
it might not be visible. 

Response to WDNR Staff Statement #1: 

The question overlooks that EWM is invasive and threatens any lake it inhabits. EWM is an invasive 
species that threatens lakes by quickly spreading, forming dense canopies, and outcompeting native 
aquatic plants (Exhibit AA, Exhibit AB). Its presence disrupts food webs, harms wildlife and fish 
habitats, lowers water quality, and increases algal bloom risks (Exhibit AA, Exhibit AB, Exhibit AC). 
EWM spreads rapidly, affecting recreation and swimmer safety (Exhibit AA, Exhibit AB, 
Exhibit AC), even in areas where it's not easily seen. To protect ecosystems and maintain lake 
health, herbicide treatment and removal of EWM are necessary wherever it occurs. 

WDNR Staff Statement :#2 
Tyler Mesalk (WDNR) noted that inherent inaccuracies in the equipment used for herbicide application 
may hinder effective treatment of smaller areas, as these errors could lead to some sections being only 
partially covered or completely overlooked.  

Response to WDNR Staff Statement #2 

The 2023 ProcellaCOR treatment encompassed areas similar in size to those planned for the 2026 
application. Equipment accuracy in herbicide delivery was validated through subsequent plant 
surveys, which reported no presence of EWM in any treated areas during July and October of 2023 
(See Exhibit S, memorandum “2023 Eurasian Watermilfoil (EWM) Treatment Results” prepared by 
the District’s consultant on December 18, 2023) . 

WDNR Staff Statement #3: 
Tyler Mesalk (WDNR) expressed skepticism that EWM could ever be completely removed from the lake, 
given its 35-year presence, making eradication unlikely. He suggested that the Beaver Dam Lake 
Management District consider accepting a manageable level of EWM—such as 1%—and focus on 
keeping it at that level instead of striving for total elimination. 

Response to WDNR Staff Statement #3: 

EWM is invasive and spreads quickly, threatening any lake it inhabits. The response to WDNR Staff 
Statement #1 is also a response to WDNR Staff Statement #3. Data from Beaver Dam Lake show 
EWM rose from 1% to 4% of littoral area when herbicide use was denied in 2024 (Exhibit U, 
Figure 10. Treatment of 42.26 acres in 2025 reduced EWM back to 1%. Treatment did not occur 
between summer and fall and EWM rapidly expanded to 3% of the littoral area by October. Surveys 
consistently show EWM expands without herbicide application (Exhibit B, C, K, O, S, V). Long-term 
data confirm herbicide treatments effectively reduce EWM—from 73% coverage in 1999 to 3% in 
2025 (Exhibit C). Without treatment, EWM regains territory; with it, its spread is controlled. Annual 
herbicide treatment and EWM removal are needed to maintain Beaver Dam Lake's ecosystem and 
health. 
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WDNR Staff Statement #4: 
Tyler Mesalk (WDNR) raised concerns that ProcellaCOR treatments may affect the lake’s fishery in the 
next 5, 10, or even 20 years. 

Response to WDNR Staff Statement #4: 

ProcellaCOR is a rapidly degrading herbicide with half-lives of 4 to 6 days in aerobic environments 
and approximately 2 days in anaerobic conditions (Exhibit E, WDNR’s Strategic Analysis of Aquatic 
Plant Management in Wisconsin, June 2019, pages 152‑154). Owing to its brief persistence, 
ProcellaCOR applied to lakes is naturally eliminated within several days and does not present any 
long-term risk to the lake's fish populations once fully degraded. Consequently, ProcellaCOR will not 
affect fisheries in the lakes over the next 5, 10, or even 20 years. 

Comprehensive studies have evaluated the effects of ProcellaCOR on various fish species. Results 
indicate that ProcellaCOR produces no ecotoxicological impacts on juvenile chinook salmon. Both 
acute and chronic exposure studies demonstrated no toxicity at concentrations exceeding those used 
for the management of Eurasian watermilfoil (see Exhibit E). 

WDNR Staff Statement #5: 
Anna Mares pointed out that spot treatments can spread throughout the bay after herbicide dispersal.  
She expressed concern the Williams Bay’s treated area was large enough to affect the entire bay and 
requested an estimate of the overall concentration. 

Response to WDNR Staff Statement #5 

ProcellaCOR concentrations were calculated for each of the seven Beaver Dam Lake bays slated for 
treatment in 2026 (see Table 3 . The estimated overall concentration of Williams Bay after treatment 
is 0.35 ppb, while concentrations within individual spot treatment areas within Williams Bay range 
from 7.72 to 19.30 ppb. 

WDNR Staff Statement #6: 
Madison Johansen stated that given the history, it was her professional opinion that eradication of EWM 
in Beaver Dam Lake is not a feasible goal. She believed maintaining milfoil at low levels was realistic and 
reasonable. She did not consider eradication a reasonable goal. She said the WDNR goal is to find that 
middle ground, find a way to keep milfoil at a frequency where you can all enjoy your lake, we can protect 
our native plant species, and we can minimize the amount of disturbance for management in general. 
She considered this a good place for us all to keep our conversation focused. 

Response to WDNR Staff Statement #6: 

Responses to WDNR Staff Statements #1 and #3 also address Statement #6. EWM is an invasive 
species that spreads quickly without management, as shown after a WDNR permit was denied in 2024 
(Exhibit U, Figure 10). Herbicide treatment has reduced EWM in Beaver Dam Lake from 73% of littoral 
area in 1999 to just 3% by 2025 (Exhibit C), improving plant community health, increasing native species 
richness, depth of growth, Mean C, FQI, and frequency for 25 native species (see  (Table 1 and Table 2). 
Declining EWM coverage—from 17% in July 2009 to 1% in July 2025 (Figure 10)—aligns with these 
improvements. Less management increases harm, allowing EWM to outcompete native species, 
particularly Potamogeton (Exhibit AC, AD, AE, AF). Annual herbicide treatment in Beaver Dam Lake 
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remains necessary to maintain the ecosystem health of the lake. Achieving zero EWM in other lakes 
demonstrates this strategy's effectiveness (Exhibit AG, AH, AI), and declining EWM levels in Beaver 
Dam Lake suggest zero EWM is possible. Ongoing annual treatments are vital to protect native plants 
and further reduce EWM. 
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