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Memorandum

To: Beaver Dam Lake Management District (Board of Commissioners)
From: Barr Engineering Co. (Meg Rattei)

Subject: 2023 Eurasian Watermilfoil (EWM) Treatment Results

Date: December 18, 2023

Project: 49030011.24

c: James Bartlett (Lake Restoration, Inc.), Andrew McFerrin (Aquatic Plant Management),
Tyler Mesalk (WDNR), and Alex Smith (WDNR)

The purpose of this memorandum is to present the results of the Beaver Dam Lake 2023 EWM
management program. Memorandum contents include:

e Discussion of herbicide treatment of EWM during 2023.
e Overview of EWM in Beaver Dam Lake.

e Discussion of EWM in individual management areas.

In this memorandum:

e "EWM frequency of occurrence in the littoral zone" is the percent of sample points up to the
25-foot depth that contained EWM.

e "EWM extent” is the acres of EWM.

e "Percent of littoral zone with EWM" is the acres of EWM divided by the total acres of the littoral
zone, which is the area up to the 25-foot depth, and then multiplied by 100 to convert to percent.

Two whole lake point-intercept plant surveys were completed in 2023 to assess the results of EWM
management efforts. A survey of all plants was completed July 14, 15, 17, and 18. A survey of invasive
species (EWM and curly-leaf pondweed) was completed October 2, 7, and 8. Sample locations are shown
on maps found in Appendix E of the Beaver Dam Lake Aquatic Plant Management Plan." The 2023 EWM
data, together with historical data, are summarized in Table 1, Table 2, and Table 3.

The 2023 EWM management of Beaver Dam Lake included spot treatment of EWM with ProcellaCOR on
June 9 in West Lake, Williams Bay, Library Lake, East Lake, and Norwegian Bay, and whole bay treatments
with 2,4 D in Rabbit Island Bay on May 24, in City Bay on May18, and in Cemetery Bay on May 19.

! Barr Engineering Co. 2021. Beaver Dam Lake Aquatic Plant Management Plan, Prepared for Beaver Dam Lake
Management District. http://www.beaverdamlake.org/apmp

4300 MarketPointe Drive, Suite 200, Minneapolis, MN 55435 | 952.832.2600 | www.barr.com
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To:

Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023
Page 2
Table 1 2006-2023 EWM Frequency of Occurrence in the Littoral Zone of Beaver Dam Lake
Percent of sample points up to 25-foot depth with Eurasian watermilfoil, including visuals
Fall Fall Fall July Fall July Fall July Fall June July Fall May June July Fall July Fall July Fall July Fall July Fall
Location 2006 2007 2008 2009 2009 2010 2010 2011 2011 2012 2012 2012 2013 2013 2013 2013 2014 2014 2015 2015 2016 2016 2017 2017
Norwegian Bay 28.57 16.39 52.46 39.71 80.00 33.82 28.36 11.76 51.52 13.24 54.41 7213 39.71 0.00 7.35 58.82 4.41 4412 147 147 8.82 22.06 10.29 17.65
East Lake 513 0.00 13.38 14.00 27.86 22.70 27.54 28.78 33.79 N/A 17.57 27.86 N/A N/A 2.88 19.73 0.73 2.10 0.00 0.00 0.00 1.36 1.41 1.36
City Bay 59.12 7.74 72.84 32.78 62.13 21.67 55.93 54.40 70.39 8.89 48.07 58.90 46.93 0.00 21.67 46.11 1.67 9.44 0.00 7.78 0.00 1.67 2.22 5.56
Cemetery Bay 41.10 0.00 40.00 0.00 6.82 0.00 10.23 3.37 47.73 N/AT 0.00 18.39 N/A! 3.37 0.00 2.25 0.00 1.14 4.49 44,94 5.62 26.97 0.00 0.00
West Lake 18.77 11.07 21.19 14.84 13.33 10.59 13.61 7.35 10.18 N/A' 8.64 14.15 N/A! N/A? 6.69 17.31 5.50 11.52 0.00 1.21 4.28 8.36 5.83 11.64
Williams Bay 13.33 28.05 23.81 16.98 11.01 3.85 12.15 9.80 10.19 N/A 3.85 15.96 N/A N/A? 0.96 6.36 0.00 943 0.00 0.00 1.87 8.33 1.89 0.93
Rabbit Island Bay 39.39 28.72 30.10 18.49 20.54 12.82 26.79 10.17 17.86 0.00 1.67 1143 N/A? N/A? 0.85 3.33 1.68 5.00 0.00 1.67 4.20 10.00 0.00 3.33
Library Lake 73.33 61.97 47.30 5.04 2.60 0.72 7.41 0.00 0.00 N/A 2.88 1.79 N/A N/A 0.00 0.72 0.00 1.44 5.76 12.23 0.00 0.00 144 3.60
East Lake Basins 12.74 24.17 26.45 13.84 12.90 7.93 14.26 7.02 10.71 N/A3 5.53 12.54 N/A3 N/A3 3.48 10.95 2.88 8.06 1.17 3.31 2.30 9.09 2.71 4.96
West Lake Basins 16.79 5.52 44.89 21.97 43.72 19.67 34.89 31.38 54.31 N/A3 30.86 43.24 N/A3 N/A3 10.08 33.12 1.46 10.65 1.05 11.46 3.03 6.98 3.33 6.98
Bea":’"zaa'l'i::ke_ 1442 | 1577 | 3446 | 1717 | 2596 | 12.77 | 22.64 | 17.43 | 2951 | N/A® | 16.03 | 26.16 | N/A> | N/A® | 617 | 2029 | 230 | 911 | 112 | 664 | 273 | 784 | 3.08 | 6.16

'N/A Frequency of occurrence not available because the area was not surveyed

2 N/A Frequency of occurrence not available because limited areas were surveyed - not the whole lake/bay area. Rabbit Island Bay channels surveyed and a small area near the Eagle Point boat launch.

3N/A Frequency of occurrence not available because some areas were not surveyed and/or only limited areas were surveyed in West Lake (area near Eagle Point boat landing) and Rabbit Island Bay (only the
channels)

4All EWM was rake removed during the 2019 fall plant survey.
>The majority of the EWM was in the west canal and all EWM in Rabbit Island Bay was rake removed during the 2019 fall plant survey.
SAll EWM was rake removed during the 2020 fall plant survey.
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 3

Table 1 (Continued) 2006-2023 EWM Frequency of Occurrence in the Littoral Zone of Beaver Dam Lake

Percent of sample points up to 25-foot depth with Eurasian watermilfoil, including visuals

All Basins

July Fall July Fall July Fall July Fall July Fall July Fall

Location 2018 | 2018 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2022 | 2022 | 2023 | 2023
Norwegian Bay 147 | 294 | 000 | 441 | 000 | 000 | 000 | 000 | 147 | 441 | 000 | 000
East Lake 000 | 000 | 000 | 000 | 000 | 0715 | 000 | 000 | 000 | 552 | 000 | 000

City Bay 000 | 167 | 000 | 222 | 000 | 389 | 056 | 056 | 222 | 1444 | 000 | 000
Cemetery Bay 000 | 000 | 562 | 1461 | 337 | 225 | 112 | 7.87 | 1461 | 3371 | 112 | 674
West Lake 276 | 683 | 031 | 031* | 185 | 1354 | 000 | 121 | 242 | 333 | 030 | 000
Williams Bay 094 | 190 | 094 | 094* | 1215 | 27.10 | 000 | 183 | 000 | 183 | 092 | 000
Rabbit Island Bay 084 | 417 | 000 | 3365 | 588 | 1681 | 000 | 000 | 10.08 | 2353 | 000 | 504
Library Lake 576 | 1007 | 000 | 072 | 216 | 504 | 000 | 000 | 072 | 504 | 000 | 0.00
East Lake Basins 0.21 | 105 | 1.04 | 418 | 063 | 209 | 041 | 1.66 | 3.73 | 13.90 | 021 | 1.24
West Lake Basins 275 | 627 | 029 | 1.01 | 420 | 1449 | 000 | 0.86 | 3.01 | 689 | 029 | 0.86
Beaver Dam Lake— | o0 | 415 | 060 | 231 | 274 | 942 | 017 | 119 | 331 | 975 | 025 | 1.02

4All EWM was rake removed during the 2019 fall plant survey.

>The majority of the EWM was in the west canal and all EWM in Rabbit Island Bay were rake removed during the 2019 fall plant survey.

SAll EWM was rake removed during the 2020 fall plant survey.
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 4

Table 2 2006-2023 EWM Extent in Beaver Dam Lake

Acreage of EWM (based on plant surveys)

Fall Fall Fall July Fall July Fall July Fall June July Fall May June July Fall July Fall July Fall July Fall July Fall

Location 2006 | 2007 | 2008 | 2009 | 2009 | 2010 | 2010 | 2011 | 2011 | 2012 | 2012 | 2012 | 2013 | 2013 | 2013 | 2013 | 2014 | 2014 | 2015 | 2015 | 2016 | 2016 | 2017 | 2017
Norwegian Bay 364 | 475 | 1812 | 865 | 2823 | 1209 | 961 | 199 | 1967 | 336 | 2121 | 2691 | 1516 | 000 | 219 | 2337 | 110 | 1789 | 045 | 081 | 248 | 694 | 466 | 619
East Lake 000 | 000 | 934 | 814 | 1937 | 1413 | 1748 | 17.18 | 2393 | N/A' | 1133 | 1998 | N/A' | N/A' | 118 | 1572 | 033 | 090 | 000 | 000 | 000 | 197 | 063 | 048
City Bay 60.25 | 394 | 6806 | 27.89 | 61.62 | 20.11 | 5401 | 47.97 | 7366 | 7.65 | 4876 | 5575 | 50.85 | 000 | 2070 | 49.01 | 079 | 726 | 000 | 687 | 000 | 150 | 237 | 513
Cemetery Bay 1090 | 000 | 17.80 | 000 | 181 | 000 | 397 | 086 | 2132 | N/A' | 000 | 717 | N/A' | 075 | 000 | 051 | 000 | 026 | 154 | 3156 | 170 | 1376 | 000 | 0.00
West Lake 2527 | 1136 | 3319 | 2459 | 19.67 | 1580 | 2515 | 865 | 1478 | N/A' | 1531 | 2311 | N/A' | 3.152 | 1005 | 2913 | 723 | 2994 | 000 | 172 | 683 | 2064 | 946 | 21.05
Williams Bay 363 | 1023 | 1264 | 948 | 480 | 115 | 668 | 457 | 465 | N/A' | 168 | 692 | N/A' | 0262 | 033 | 246 | 000 | 745 | 000 | 000 | 092 | 578 | 189 | 026
Rabbit Island Bay 580 | 1236 | 1321 | 1057 | 851 | 626 | 1147 | 422 | 801 | 000 | 051 | 564 | 0002 | N/A> | 038 | 145 | 061 | 311 | 000 | 137 | 141 | 951 | 000 | 083
Library Lake 066 | 059 | 362 | 040 | 009 | 004 | 072 | 000 | 000 | N/A" | 020 | 004 | N/A" | N/A' | 000 | 006 | 000 | 014 | 070 | 190 | 002 | 000 | 020 | 043
East Lake Basins 7479 | 8.69 | 11332 | 44.68 | 111.03 | 46.33 | 85.07 | 67.99 | 138.58 | N/A® | 81.30 | 109.81 | N/A® | N/A® | 24.07 | 88.60 | 2.22 | 2631 | 1.99 | 39.24 | 4.18 | 24.16 | 7.66 | 11.80
West Lake Basins 3536 | 34.54 | 62.66 | 45.04 | 33.07 | 23.25 | 44.02 | 17.44 | 27.44 | N/A® | 17.70 | 35.70 | N/A® | N/A® | 10.76 | 33.10 | 7.84 | 40.64 | 0.70 | 4.99 | 9.18 | 35.93 | 11.55 | 22.57
231’:;::'“ Lake— | 110.15 | 43.23 | 175.98 | 89.72 | 144.10 | 69.58 | 129.09 | 85.43 | 166.02 | N/A® | 99.00 | 14551 | N/A® | N/A® | 35.88 | 121.70 | 10.06 | 66.96 | 2.68 | 44.23 | 1336 | 60.10 | 19.21 | 34.37

N/A EWM extent not available because the area was not surveyed

2EWM extent is based on survey of limited areas—not the whole lake/bay area. Rabbit Island Bay channels surveyed and a small area near the Eagle Point boat launch which included portions of West Lake and Williams Bay.

3All EWM was rake removed during the 2019 fall plant survey.

4The majority of the EWM in the west canal and all EWM in Rabbit Island Bay were rake removed during the 2019 fall plant survey.

>All EWM was rake removed during the 2020 fall plant survey.
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 5

Table 2 (Continued) 2006-2023 EWM Extent in Beaver Dam Lake

Acreage of EWM (based on plant surveys)

All Basins

July Fall July Fall July Fall July Fall July Fall July Fall

Location 2018 | 2018 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2022 | 2022 | 2023 | 2023
Norwegian Bay 0.30 0.65 0.00 0.70 0.00 0.00 0.00 000 | 023 | 089 | 000 | 0.00
East Lake 0.00 0.00 0.00 0.00 0.00 | 0245 | 0.0 0.00 | 000 | 254 | 000 | 0.00
City Bay 0.00 1.56 0.00 0.97 0.00 3.75 0.14 027 | 103 | 11.95 | 000 | 0.00
Cemetery Bay 0.00 0.00 1.22 4.10 1.41 0.74 0.27 375 | 743 | 1869 | 070 | 3.12
West Lake 546 | 1235 | 155 | 036 | 441 27.89 | 0.0 264 | 399 | 473 | 030 | 000
Williams Bay 0.72 0.54 027 | 0253 | 876 | 17.29 | 0.0 071 | 011 | 043 | 038 | 0.00
Rabbit Island Bay 0.27 132 000 | 062* | 396 | 11.26 | 0.00 000 | 459 | 1506 | 000 | 073
Library Lake 0.76 1.85 0.00 | 0043 | 024 0.51 0.00 0.00 | 004 | 061 | 000 | 0.00
East Lake Basins 0.30 | 2.21 1.22 5.77 1.41 4.73 0.41 402 | 8.69 | 34.07 | 0.70 | 3.12
West Lake Basins 721 | 16.06 | 1.82 1.27 | 17.37 | 5695 | 0.00 | 3.35 | 8.73 | 20.83 | 0.68 | 0.73
Beaver Dam Lake— 752 | 1827 | 3.04 | 7.05 | 18.78 | 61.68 | 0.41 | 7.37 | 17.42 | 54.90 | 1.38 | 3.85

3All EWM was rake removed during the 2019 fall plant survey.

4The majority of the EWM in the west canal and all EWM in Rabbit Island Bay were rake removed during the 2019 fall plant survey.

>All EWM was rake removed during the 2020 fall plant survey.
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To:

Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)

Subject: 2023 EWM Treatment Results

Date: December 18, 2023

Page 6

Table 3 2006-2023 Percent of Littoral Zone with EWM in Beaver Dam Lake

Percent of Littoral Zone with EWM (based on plant surveys)

All Basins

Fall Fall Fall July Fall July Fall July Fall July Fall July Fall July Fall July Fall July Fall July Fall

Location 2006 | 2007 | 2008 | 2009 | 2009 | 2010 | 2010 | 2011 | 2011 | 2012 | 2012 | 2013 | 2013 | 2014 | 2014 | 2015 | 2015 | 2016 | 2016 | 2017 | 2017
Norwegian Bay 952 | 1242 | 4738 | 22.62 | 73.82 | 31.62 | 2513 | 005 | 5144 | 5547 | 7038 | 572 | 61.11 | 288 | 4679 | 118 | 212 | 649 | 1815 | 12.18 | 16.19
East Lake 000 | 000 | 1483 | 1292 | 30.75 | 2243 | 27.75 | 27.27 | 37.98 | 17.98 | 3171 | 187 | 2495 | 053 | 143 | 000 | 000 | 000 | 3.13 | 093 | 071

City Bay 5945 | 3.89 | 67.15 | 27.52 | 60.80 | 31.92 | 53.29 | 47.33 | 72.68 | 48.11 | 5501 | 2042 | 4836 | 078 | 7.17 | 000 | 678 | 000 | 148 | 234 | 506
Cemetery Bay 2021 | 000 | 3300 | 000 | 336 | 000 | 736 | 159 | 3953 | 000 | 1329 | 000 | 094 | 000 | 048 | 286 | 5851 | 3.15 | 2551 | 000 | 0.00
West Lake 1760 | 791 | 2312 | 1713 | 1370 | 11.01 | 1752 | 603 | 1030 | 1067 | 1610 | 7.00 | 2029 | 504 | 2086 | 000 | 120 | 476 | 1486 | 643 | 1430
Williams Bay 795 | 2241 | 2770 | 2077 | 1052 | 252 | 015 | 1001 | 1019 | 368 | 1515 | 072 | 539 | 000 | 1229 | 000 | 000 | 202 | 11.74 | 393 | 054
Rabbit Island Bay 956 | 2038 | 21.78 | 17.43 | 1403 | 1032 | 1891 | 696 | 1321 | 084 | 930 | 063 | 239 | 101 | 513 | 000 | 226 | 233 | 1572 | 000 | 136
Library Lake 481 | 430 | 2640 | 292 | 066 | 029 | 525 | 000 | 000 | 146 | 027 | 000 | 045 | 000 | 099 | 511 | 1386 | 015 | 000 | 144 | 3.14
East Lake Basins 29.15 | 3.39 | 44.17 | 17.42 | 43.28 | 18.06 | 33.16 | 26.51 | 54.02 | 31.69 | 42.81 | 9.38 | 34.54 | 0.87 | 10.26 | 1.99 | 1530 | 1.63 | 9.42 | 2.93 | 452
West Lake Basins 13.42 | 13.11 | 23.78 | 17.09 | 12.55 | 8.82 | 16.70 | 6.62 | 10.41 | 6.72 | 13.55 | 4.08 | 1256 | 298 | 1542 | 070 | 1.89 | 3.48 | 13.69 | 4.27 | 8.35
Beaver Dam Lake— | 51 15 | 831 | 33.84 | 17.25 | 27.71 | 1338 | 24.82 | 16.43 | 31.92 | 19.04 | 27.98 | 6.90 | 23.40 | 1.93 | 12.87 | 2.68 | 850 | 257 | 11.58 | 3.62 | 6.47
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To: Beaver Dam Lake Management District (Board of Commissioners)
From: Barr Engineering Co. (Meg Rattei)

Subject: 2023 EWM Treatment Results

Date: December 18, 2023

Page 7

Table 3 (Continued) 2006-2023 Percent of Littoral Zone with EWM in Beaver Dam Lake

Percent of Littoral Zone with EWM (based on plant surveys)

July Fall July Fall July Fall July Fall July Fall July Fall
Location 2018 | 2018 | 2019 | 2019 | 2020 | 2020 | 2021 | 2021 | 2022 | 2022 | 2023 | 2023
NorwegianBay | 078 | 170 | 000 | 1.8 | 000 | 000 | 000 | 000 | 061 | 232 | 000 | 0.00
East Lake 000 | 000 | 000 | 000 | 000 | 036 | 000 | 000 | 000 | 380 | 000 | 0.00
City Bay 000 | 154 | 000 | 096 | 000 | 370 | 014 | 026 | 101 | 11.79 | 000 | 0.0
Cemetery Bay 000 | 000 | 226 | 760 | 262 | 137 | 049 | 696 | 1378 | 3465 | 130 | 578
West Lake 370 | 837 | 105 | 024" | 299 | 1890 | 000 | 179 | 270 | 320 | 020 | 0.0
Williams Bay 151 | 113 | 057 | 052" | 1840 | 3630 | 000 | 149 | 022 | 090 | 0.80 | 0.00
Rabbit Island Bay | 044 | 216 | 000 | 1012 | 647 | 1840 | 000 | 000 | 750 | 2462 | 000 | 1.19
Library Lake 554 | 1349 | 000 | 029" | 176 | 369 | 000 | 000 | 032 | 446 | 000 | 0.00
East Lake Basins | 0.12 | 0.85 | 0.47 | 2.22 | 054 | 1.82 | 0.16 | 1.54 | 3.34 | 13.09 | 0.27 | 1.20
‘é‘;::s"ake 267 | 595 | 067 | 047 | 643 | 21.08 | 000 | 1.24 | 3.23 | 7.711 | 0.25 | 027
Beaver Dam 142 | 345 | 057 | 133 | 354 | 11.63 | 008 | 139 | 3.28 | 10.35 | 0.26 | 0.73

Lake—All Basins

TAll EWM was rake removed during the 2019 fall plant survey.

2The majority of the EWM in the west canal and all EWM in Rabbit Island Bay were rake removed during the 2019 fall plant survey.

3All EWM was rake removed during the 2020 fall plant survey.
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To: Beaver Dam Lake Management District (Board of Commissioners)

From:
Subject:
Date:
Page 8

Barr Engineering Co. (Meg Rattei)
2023 EWM Treatment Results
December 18, 2023

1.0 Herbicide Treatment of EWM

Goal 1 of the Beaver Dam Lake Management District's (District) Beaver Dam Lake Aquatic Plant

Management Plan is to “reduce Eurasian watermilfoil (EWM) and curly-leaf pondweed (CLP) levels to less
than or equal to 7 percent of the littoral zone while minimizing harm to native aquatic plants.”’ The goal

was attained in 2017 (Table 3) when the EWM level was reduced to 6 percent of the littoral area.

Treatments in 2018 through 2019 continued goal attainment. The 2020 treatment intended to continue

goal attainment, but an unexpected increase in EWM during the 2020 growing season resulted in an

October EWM level of 12 percent of the littoral area, which failed to meet the District's EWM goal. The

2021 herbicide treatment reduced the EWM level to 0.08 percent of the littoral area in July and 1.39
percent in October, which met the District's EWM goal. The 2022 treatment intended to continue goal

attainment, but an unexpected increase during the 2022 growing season resulted in an October EWM

level of 10 percent of the littoral area, which failed to meet the District's EWM goal.

In 2023, the District treated 40.55 acres with the herbicide ProcellaCoR on June 9 — 17.86 acres in West

Lake, 3.12 acres in Williams Bay, 1.89 acres in Library Lake, 4.33 acres in Norwegian Bay, 11.70 acres in East

Lake, and 1.65 acres in City Bay (Table 4, Figure 1, and Figure 2) — and 125.37 acres with 2,4-D — 61.8

acres in Rabbit Island Bay on May 24, 33.28 acres in City Bay on May 18, and 30.29 acres in Cemetery Bay

on May 19 (Table 4, Figure 1, and Figure 2).

Table 4 2023 Beaver Dam Lake EWM Herbicide Treatment Program
Herbicide Estimated Date
EWM EWM EWM Name of Dose Whole Herbicide
Location Extent | Management | Management Herbicide Applied to Bay/Basin Applied
(ac) Method Area Treatment | Concentration
Area
West Lake 4.73 Herbicide 17.86 ProcellaCOR 4 PDU -- 6/9/2023
:2)',"3'"5 043 Herbicide 3.12 ProcellaCOR | 4 PDU - 6/9/2023
Rabbit Herbicide
Island Bay 15.06 61.80 2,4-D 1.37 ppm 0.4 ppm 5/24/2023
Library Lake 0.61 Herbicide 1.89 ProcellaCOR 6 PDU -- 6/9/2023
2:;‘”‘*9'3" 0.89 Herbicide 433 ProcellaCOR | 4 PDU - 6/9/2023
East Lake 2.54 Herbicide 11.70 ProcellaCOR 4 PDU -- 6/9/2023
Herbicide 1.65 ProcellaCOR 4 PDU -- 6/9/2023
City Bay 11.95
Herbicide 33.28 2,4-D 2.50 ppm 0.8 ppm 5/18/2023
::;"etery 18.69 Herbicide 30.29 2,4-D 0.75 ppm 0.4 ppm 5/19/2023
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 9

Treatment Area 1

203 acres G { Al ) 2023 EWM Treatment Areas

Average Depth- 9.75 ft

ProcellaCOR Dose: 4 PDU/ac-ft : L .3 Herbicide Residue Monitoring
. ® | gcations
EWM Observed
> No EWM Present
Treatment Zones

Library Lake (Spot Treatment with
ProcellaCOR at 6 PDU/ac-ft)

Rabbit Island Bay (Whole bay
2,4-D concentration 0.4 ppm)
West Lake (Spot Treatment with
ProcellaCOR at 4 PDU/ac-ft)

Williams Bay (Spot Treatment with
ProcellaCOR at 4 PDU/ac-ft)

Treatment Area 4
0.93 acres
Average Depth: 11.55 ft
ProcellaCOR Dose: 4 PDUfac-ft

Treatment Area 5
1.20 acres
Average Depth: 10.5 ft
ProcellaCOR Dose: 4 PDU/ac-ft

Treatment Area 8
3.28 acres.
Average Depth: 9.82 ft

Treatment Area 2 ProcellaCOR Dose: 4 PDU/ac-ft

1.46 acres
Average Depth: 8.5 ft
ProcellaCOR Dos: PDU/ac-ft

Treatment Area 3
1.65 acres
Average Depth: 8.67 ft &
| ProcellaCOR Dose: 4 PDU/ac-ft KUK XK XX, 3 M Treatment Area 7
= 2 z > 7.31 acres
T ; Petetatd xX : Average Depth: 6.88 ft

gl ProcellaCOR Dose

r e - ™ ot Mar K Treatment Area 8 & 2 - @
Treatment Area 10 | . Py J 3.12 acres g L .

0.69 acres & - - Average Depth: 5.17 ft
Average Depth: 2.77 ft ¥ Treatment Area 11 4] ProcellacOR Dose: 4 PDU/ac-ft g ;
ProcellaCOR Dose: 6 PDUjac-ft ” 0.35 acres e A& p X3 g 0 750 1500 3,000

Average Depth: 2.39 ft
XN ProcellaCOR Dose: 6 PDU/ac-ft
E T

Feet

+
Treatment Area 13
0.32 acres

Average Depth 0531 | : ‘ { ' : ; < - ; 2023 EURASIAN WATERMILFOIL
S ProcellaCOR Dose: 6 PDU/ac-t % : . MANAGEMENT AREAS AND
Treasn;gnaicﬁ;r;eﬂz 3 iy - “ V ‘ . : it HERBICIDE RESIDUE MONITORING
| Average Depth:5.04ft [ I ) | Treatment Area 9 I LOCATIONS
| ProcellaCOR Dose: 6 PDU/ac-ft 5 : i i 61.18 acres West Beaver Dam Lake
: B e I ¥ i and Library Lake
B2 NAIP (masfy (2020) Barron County, WI

Figure 1 2023 Beaver Dam Lake Eurasian Watermilfoil Herbicide Treatment Areas and Herbicide Residue Monitoring Locations: West Basins

\\barr.com\projects\Mpls\49 WI\03\4903011\WorkFiles\2023 EWM Management Plan\2023 EWM Treatment and Monitoring Results\2023 EWM Treatment and Monitoring Results Memo_ymh.dcxhibit S: Page 10 of 58



To:

Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 10

Treatment Area 25
3.83 acres

Average Depth: 4.54 ft

2,4-D Dose: 2.5 ppm

Treatment Area 26
3.72 acres
werage Depth: 4.04 ft

Treatment Area 21

2023 EWM Treatment Areas

Herbicide Residue Monitoring
1.04 acres. ® | ocations
Average Depih: 15.50 ft Treatment Area 14
1.17 acres EWM Observed

Treatment Area 22
1.85 acres
Average Depth: 8.75 ft

Treatment Area 23
9.94 acres
Average Depth: 5.52 ft
2.4-D Dose: 2.5 ppm

L R
X X X X X X

Treatment Area 20
1.37 acres
Average Depth: 7.58 ft
ProcellaCOR Dese: 4 PDUfac-ft

Average Depth: 2.2 ft
ProcellaCOR Daose: 4 PDU/ac-ft

Treatment Area 15
3.16 acres
Average Depth: B.42 ft .
ProcellaCOR Dose: 4 PDU/ac-ft

Treatment Area 16
1.56 acres
Average Depth: 8.75 ft
ProcellaCOR Dose: 4 PDU/ac-ft

NG

* No EVWWM Present

Treatment Zones
East Lake (Spot Treatment with
ProcellaCOR at 4 PDU/ac ft)
City Bay (Whole bay 2,4-D
concentration 0.8 ppm)

Cemetery Bay (Whole bay 2,4-D
concentration 0.4 ppm)

Norwegian Bay (Spot Treatment with
ProcellaCOR at 4 PDU/ac ft)

8 28 8.8 d
24-D Dose: 2.5 ppm -

X
X
x
x
X
X
X

Treatment Area 17
2.87 acres
Average Depth: 6.39 ft
ProcellaCOR Dose: 4 PDU/ac-ft

s N
MUK A

- Treatment Area 18
1.53 acres
T'eaéng‘;";ﬁ”ef o 5 Average Depth: 5.7 ft
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Figure 2 2023 Beaver Dam Lake Eurasian Watermilfoil Herbicide Treatment Areas and Herbicide Residue Monitoring Locations: East Basins
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 11

2.0 Lake-Wide EWM

Post-treatment EWM extent is shown in Figure 3, Figure 4, Figure 5, and Figure 6. The data indicate EWM
was only observed within one of the 2023 treatment areas in July — a single sample point in Cemetery
Bay — documenting treatment success. EWM was observed at two untreated areas in July — a single
sample point in West Lake and a single sample point in Williams Bay — but was not observed at these
locations in October. Despite this success, EWM frequency and extent in Beaver Dam Lake increased
between July and October because of expansion of EWM in Cemetery Bay and the appearance of EWM in
Rabbit Island Bay. EWM expanded in Cemetery Bay from one sample point in July to six sample points in
October and was observed at a single sample point in Rabbit Island Bay during October.

Between October 2022 and July 2023,

e EWM frequency decreased from 10 percent in October 2022 to 0.3 percent in July 2023 (Table 1
and Figure 7);

e EWM extent decreased from 55 acres in October 2022 to 1 acre in July 2023 (Table 2 and
Figure 8); and

e percent of littoral zone with EWM decreased from 10 percent in October 2022 to 0.3 percent in
July 2023 (Table 3 and Figure 9).

Expansion of EWM between July (Figure 3and Figure 4) and October of 2023 (Figure 5 and Figure 6):

e Increased EWM frequency from 0.3 percent in July to 1 percent in October (Table 1 and Figure 7),
e Increased EWM extent from 1 acre in July to 4 acres in October (Table 2 and Figure 8); and

e Increased the percent of littoral zone with EWM from 0.3 percent in July to 1 percent in October
(Table 3 and Figure 9).

The 1 percent of the littoral zone with EWM in October met the District’s goal of reducing Eurasian
watermilfoil (EWM) to less than or equal to 7 percent of the littoral zone.

The fall 2023 EWM frequency, extent, and percent of littoral area values were the lowest fall values
observed during the 2006 through 2023 measurement period.
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023
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Figure 3 July 2023 Eurasian Watermilfoil Extent in Beaver Dam Lake (West Basins)
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023
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Figure 4 July 2023 Eurasian Watermilfoil Extent in Beaver Dam Lake (East Basins)
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Figure 5

October 2023 Eurasian Watermilfoil Extent in Beaver Dam Lake (West Basins)
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To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
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Figure 6 October 2023 Eurasian Watermilfoil Extent in Beaver Dam Lake (East Basins)
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-2023 Beaver Dam Lake EWM Frequency of Occurrence in the Littoral Zone
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2023 Beaver Dam Lake EWM Acreage
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2006-2023 Beaver Dam Lake Percent of Littoral Zone with EWM

Figure 9



To: Beaver Dam Lake Management District (Board of Commissioners)
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Subject: 2023 EWM Treatment Results
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3.0 Individual EWM Management Areas
3.1 West Lake

In 2023, EWM management in West Lake consisted of herbicide treatment of 17.86 acres. On June 9, a
ProcellaCOR dose of 4 PDU was applied to Treatment Area 1 through Treatment Area 7 shown on
Figure 1.

The treatment was successful and EWM was not observed within any of the treated areas during July and
October 2023. EWM was observed at a single untreated location in July, but was not observed in West
Lake during October (Figure 1, Figure 3, and Figure 5).

e EWM frequency decreased from 3 percent in October 2022 to 0.3 percent in July 2023 to
0 percent in October 2023 (Table 1 and Figure 10);

e EWM extent decreased from 5 acres in October 2022 to 0.3 acres in July 2023 to 0 acres in
October 2023 (Table 2, Figure 3, Figure 5, and Figure 11); and

e percent of littoral zone with EWM decreased from 3 percent in October 2022 to 0.2 percent in July
2023 to 0 percent in October 2023 (Table 3 and Figure 12).
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2006-2023 Beaver Dam Lake EWM Frequency of Occurrence: West
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Figure 10 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone: West
Lake
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2006-2023 Beaver Dam Lake EWM Acreage: West Lake
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2006-2023 Beaver Dam Lake Percent of Littoral Zone with EWM: West
Lake

% of Littoral Zone with EWM

Figure 12  2006-2023 Percent of Littoral Zone with EWM: West Lake
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Subject: 2023 EWM Treatment Results
Date: December 18, 2023
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3.2 Williams Bay
In 2023, EWM management in Williams Bay consisted of herbicide treatment of 3.12 acres. On June 9, a

ProcellaCOR dose of 4 PDU was applied to Treatment Area 8 shown on Figure 1.

The treatment was successful and EWM was not observed in the treatment area in July or October 2023
(Figure 3 and Figure 5). EWM was observed at a single untreated sample point during July but was not
observed in Williams Bay in October (Figure 3 and Figure 5).

e EWM frequency declined from 2 percent in October 2022 to 1 percent in July 2023 to 0 percent in
October 2023 (Table 1 and Figure 15);

e EWM extent was 0.4 acres in October 2022 and July 2023 and then declined to 0 acres in October
2023 (Table 2, Figure 3, Figure 5, and Figure 18); and

e percent of littoral zone with EWM was 1 percent in October 2022 and July 2023 and then
decreased to 0 percent in October 2023 (Table 3 and Figure 19).
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2006-2023 Beaver Dam Lake EWM Frequency of Occurrence: Williams
Bay
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Figure 13  2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone:
Williams Bay
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2006-2023 Beaver Dam Lake EWM Extent: Williams Bay
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Figure 14 2006-2023 Beaver Dam Lake EWM Acreage: Williams Bay
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2006-2023 Beaver Dam Lake Percent of Littoral Zone with EWM: Williams
Bay

% of Littoral Zone with EWM

Figure 15 2006-2023 Percent of Littoral Zone with EWM: Williams Bay
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3.3 Rabbit Island Bay

In 2023, EWM management consisted of herbicide treatment of 61.8 acres. On May 24, a 2,4-D dose of
1.37 ppm was applied to Treatment Area 9 shown on Figure 1. The expected whole bay 2,4-D
concentration after treatment was 0.4 ae? ppm. 2,4-D samples were collected from location 9B within the
treated area and from location 9A outside of the treated area (Figure 1) at 1 and 4 hoursand 1, 2, 3, 5, 7,
12, 19, and 26 days after treatment. As shown in Figure 16, a 2,4-D concentration of 0.3 ae? ppm sustained
for at least 4 days has been found to be lethal to EWM. The 2,4-D concentrations in Rabbit Island Bay
were at least 0.3 ppm ae? (300 pg/L ae?) for at least 5 days after treatment at Site 9B, located within the
treated area and for one day after treatment at Site 9A, located outside of the treated area (Figure 17).

EWM was not observed in Rabbit Island Bay during the July plant survey (Figure 3), but a handful of single
stemmed EWM plants were found and rake removed from the northwest canal and along the southeast
shoreline in October.

e EWM frequency decreased from 24 percent in October 2022 to 0 percent in July 2023 and then
increased to 5 percent in October 2023 (Table 1 and Figure 18);

e EWM extent decreased from 15 acres in October 2022 to 0 acres in July 2023 and then increased
to 1 acre in October 2023 (Table 2, Figure 3, Figure 5, and Figure 19);

e Percent of littoral zone with EWM decreased from 25 percent in October 2022 to 0 percent in July
2023 and then increased to 1 percent in October 2023 (Table 3 and Figure 20).

2 ae is acid equivalent which is the concentration of the active ingredient in 2,4-D (i.e., the ingredient that kills EWM)
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Figure 16 2,4-D Concentration/Exposure Time Relationship and EWM Control
(Figure Credit: Nault, Michelle and John Skogerboe. 2014. Scientific Evaluation of Efficacy and Selectivity of

Herbicide Treatments in Wisconsin Lakes. Presentation at UMISC—October 22, 2014 in Duluth, Minnesota)
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Figure 18 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone:
Rabbit Island Bay
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2006-2023 Beaver Dam Lake EWM Extent: Rabbit Island Bay
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Figure 19 2006-2023 Beaver Dam Lake EWM Acreage: Rabbit Island Bay
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2006-2023 Beaver Dam Lake Percent of Littoral Zone with EWM: Rabbit
Island Bay
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Figure 20 2006-2023 Percent of Littoral Zone with EWM: Rabbit Island Bay
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3.4 Library Lake

In 2023, EWM management in Library Lake consisted of herbicide treatment of 1.89 acres. On June 9, a
ProcellaCOR dose of 6 PDU was applied to Treatment Areas 10 through 13 shown on Figure 1.

The treatment was successful and EWM was not observed in Library Lake in July or October 2023 (Figure 3

and Figure 5.

e EWM frequency decreased from 5 percent in October 2022 to 0 percent in July and October 2023
(Table 1 and Figure 21);

e EWM extent decreased from 0.6 acres in October 2022 to 0 acres in July and October 2023
(Table 2, Figure 3, Figure 5, and Figure 22); and

e Percent of littoral zone with EWM decreased from 4 percent in October 2022 to 0 percent in July
and October 2023 (Table 3 and Figure 23).
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Figure 21 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone: Library
Lake
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2006-2023 Beaver Dam Lake EWM Extent: Library Lake
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Figure 22 2006-2023 Beaver Dam Lake EWM Acreage: Library Lake
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2006-2023 Beaver Dam Lake Percent of Littoral Zone with EWM: Library
Lake
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Figure 23  2006-2023 Percent of Littoral Zone with EWM: Library Lake
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3.5 Cemetery Bay

In 2023, EWM management of Cemetery Bay consisted of herbicide treatment of 30.29 acres. On May 19,
a 2,4-D dose of 0.75 ppm was applied to Treatment Areas 29 and 30 shown in Figure 2. The expected
whole bay 2,4-D concentration after treatment was 0.4 ae® ppm. 2,4-D samples were collected from one
location within the treated area (Cemetery Bay North, Figure 2) and one location outside of the treated
area (Cemetery Bay South, Figure 2). As shown in Figure 16, a 2,4-D concentration of 0.3 ae? ppm
sustained for at least 4 days has been found to be lethal to EWM. Both the North and South sites
sustained a lethal concentration of 2,4-D for at least 4 days. The 2,4-D concentrations at the Cemetery Bay
North site, located within the treated area, were at least 0.3 ppm ae? (300 pg/L ae?) for at least 7 days after
treatment and concentrations at the South site, located outside of the treated area, were at least

0.3 ppm ae? (300 ug/L ae?) during days 3 through 7 after treatment (Figure 24).

A handful of EWM plants were observed at a single location near the outlet during the July plant survey
(Figure 4). EWM was spreading along the southeast shoreline and in the outlet channel during the
October plant survey and was observed at 6 locations (Figure 6).

e EWM frequency decreased from 34 percent in October 2022 to 1 percent in July 2023 and then
increased to 7 percent in October 2023 (Table 1 and Figure 25);

e EWM extent decreased from 19 acres in October 2022 to 1 acre in July 2023 and then increased
to 3 acres in October 2023 (Table 2, Figure 4, Figure 6, and Figure 26); and

e Percent of littoral zone with EWM decreased from 35 percent in October 2022 to 1 percent in July
2023 and then increased to 6 percent in October 2023 (Table 3 and Figure 27).
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Exhibit S: Page 39 of 58

30



To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 39

2006-2023 Beaver Dam Lake EWM Frequency of Occurrence: Cemetery
Bay

60

Frequency of Occurrence in Littoral Zone (%)

Figure 25 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone:
Cemetery Bay
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2006-2023 Beaver Dam Lake EWM Extent: Cemetery Bay
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Figure 26 2006-2023 Beaver Dam Lake EWM Acreage: Cemetery Bay

Exhibit S: Page 41 of 58



To: Beaver Dam Lake Management District (Board of Commissioners)

From: Barr Engineering Co. (Meg Rattei)
Subject: 2023 EWM Treatment Results
Date: December 18, 2023

Page 4]

2006-2023 Beaver Dam Lake Percent of Littoral Zone with EWM:
Cemetery Bay

70

% of Littoral Zone with EWM

Figure 27 2006-2023 Percent of Littoral Zone with EWNM: Cemetery Bay
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3.6 City Bay

In 2023, EWM management in City Bay consisted of herbicide treatment of 34.93 acres. On June 9, a
ProcellaCOR dose of 4 PDU was applied to Treatment Area 22 shown on Figure 2. This 1.65 acre treatment
area was immediately adjacent to Treatment Area 21 (Figure 2), located in East Lake and also treated with
ProcellaCOR. All other EWM areas in City Bay were treated with 2,4-D in 2023.

On May 18, a 2,4-D dose of 2.5 ppm was applied to Treatment Areas 23 through 28 shown in Figure 2.
The expected whole bay 2,4-D concentration after treatment was 0.8 ae? ppm. 2,4-D samples were
collected from one location within the treated area (City Bay North, Figure 2) and two locations outside of
the treated area (City Bay Middle and City Bay South, Figure 2). As shown in Figure 16, a 2,4-D
concentration of 0.3 ae? ppm sustained for at least 4 days has been found to be lethal to EWM. Only the
South site sustained a lethal concentration of 2,4-D for at least 4 days. Untreated waters flowing into City
Bay from upstream areas in the lake (i.e., from West Lake basins and from East Lake) diluted the herbicide
applied to City Bay resulting in lower 2,4-D concentrations in the North and Middle sites than the South
site. The 2,4-D concentrations at the City Bay North site were at least 0.3 ppm ae? (300 pg/L ae?) on 1 and
4 hours after treatment and on 2 days after treatment (Figure 28). The 2,4-D concentrations at the City Bay
Middle site were at least 0.3 ppm ae? (300 ug/L ae?) on 3 days after treatment (Figure 28). The 2,4-D
concentrations at the City Bay South site were at least 0.3 ppm ae? (300 ug/L ae?) on 1 and 4 hours after
treatment and on 3 to 7 days after treatment (Figure 28).

The herbicide treatments were successful and EWM was not observed in City Bay during the July and
October plant surveys (Figure 4 and Figure 6).

e EWM frequency decreased from 14 percent in fall of 2022 to 0 percent in July and October 2023
(Table 1 and Figure 29);

e EWM extent decreased from 12 acres in fall of 2022 to 0 acres in July and October 2023 (Table 2,
Figure 4, Figure 6, and Figure 30); and

e Percent of littoral zone with EWM decreased from 12 percent in fall of 2022 to 0 percent in July
and October 2023 (Table 3 and Figure 31).
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Figure 29 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone:
City Bay
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3.7 East Lake

EWM was not observed in East Lake during 2018, 2019, and July of 2020. EWM was observed at one
location near the northeast corner of East Lake during October 2020, but all EWM was rake removed. In
2021, EWM was not observed in East Lake during the July and October plant surveys. EWM was not
observed during the July 2022 plant survey, but reappeared in October 2022. In 2023, EWM management
in East Lake consisted of herbicide treatment of 11.70 acres. On June 9, a ProcellaCOR dose of 4 PDU was
applied to Treatment Areas 16 through 21 shown on Figure 2. The treatment was successful and EWM was
not observed in East Lake during the July and October plant surveys.

e EWM frequency decreased from 6 percent in fall of 2022 to 0 percent in July and October 2023
(Table 1 and Figure 32);

e EWM extent decreased from 3 acres in fall of 2022 to 0 acres in July and October 2023 (Table 2,
Figure 4, Figure 6, and Figure 33); and

e Percent of littoral zone with EWM decreased from 4 percent in fall of 2022 to 0 percent in July and
October 2023 (Table 3 and Figure 34).
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Figure 32 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone:
East Lake
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Figure 33 2006-2023 Beaver Dam Lake EWM Acreage: East Lake
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3.8 Norwegian Bay

In 2020 and 2021, EWM was not observed in Norwegian Bay during either the July or October plant
surveys. EWM reappeared in July 2022 and increased in extent between July and October 2022. In 2023,
EWM management in Norwegian Bay consisted of herbicide treatment of 4.33 acres. On June 9, a
ProcellaCOR dose of 4 PDU was applied to Treatment Areas 14 through 15 shown on Figure 2. The
treatment was successful and EWM was not observed in Norwegian Bay during the July and October plant

surveys.

e EWM frequency decreased from 4 percent in fall of 2022 to 0 percent in July and October 2023
(Table 1 and Figure 35);

e EWM extent decreased from 1 acre in fall of 2022 to 0 acres in July and October 2023 (Table 2,
Figure 4, Figure 6, and Figure 36); and

e Percent of littoral zone with EWM decreased from 2 percent in fall of 2022 to 0 percent in July and
October 2023 (Table 3 and Figure 37).
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Figure 35 2006-2023 Beaver Dam Lake EWM Frequency of Occurrence in Littoral Zone:
Norwegian Bay
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Figure 36 2006-2023 Beaver Dam Lake EWM Acreage: Norwegian Bay
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4.0 Summary

Goal 1 of the District's Beaver Dam Lake Aquatic Plant Management Plan is to “reduce Eurasian
watermilfoil (EWM) and curly-leaf pondweed (CLP) levels to less than or equal to 7 percent of the littoral
zone while minimizing harm to native aquatic plants.”” The goal was attained in 2017 and treatments in
2018 through 2019 continued goal attainment. A 2020 treatment intended to continue goal attainment,
but EWM extent increased during the 2020 growing season to 12 percent of the littoral zone by October
and failed to meet the District's EWM goal. A 2021 treatment attained the District's EWM goal and the
2022 treatment intended to continue goal attainment. However, EWM extent increased during the 2022
growing season to 10 percent of the littoral area and again failed to meet the District's EWM goal.

In 2023, the District treated 40.55 acres with the herbicide ProcellaCoR on June 9 — 17.86 acres in West
Lake, 3.12 acres in Williams Bay, 1.89 acres in Library Lake, 4.33 acres in Norwegian Bay, 11.70 acres in East
Lake, and 1.65 acres in City Bay (Table 4, Figure 1, and Figure 2) — and 125.37 acres with 2,4-D —

61.8 acres in Rabbit Island Bay on May 24, 33.28 acres in City Bay on May 18, and 30.29 acres in Cemetery
Bay on May 19.

The successful 2023 treatment reduced EWM extent from 10 percent of the littoral area in October 2022
to 0.26 percent in July 2023. EWM was only observed within one of the 2023 treatment areas in July — a
single sample point in Cemetery Bay. However, EWM was observed at two untreated areas in July — a
single sample point in West Lake and a single sample point in Williams Bay — but was not observed at
these locations in October. The appearance of EWM in Rabbit Island Bay during October and the increase
in EWM extent during the growing season in Cemetery Bay increased the EWM extent in Beaver Dam Lake
from 0.26 percent of the littoral area in July to 0.73 percent in October. In Rabbit Island Bay, EWM was not
observed in July, but was observed and rake removed from a single sample point in October. In Cemetery
Bay, EWM expanded from one sample point in July to six sample points in October (Table 3). Nonetheless,
the District's EWM goal was attained in 2023. Herbicide treatment of Cemetery Bay in 2024 will continue
goal attainment. Because the EWM observed in Rabbit Island Bay during October was rake removed and
EWM was not observed in West Lake, Williams Bay, Library Lake, Norwegian Bay, East Lake, and City Bay
during October, herbicide treatment is not needed in these areas during 2024.

The fall 2023 EWM frequency, extent, and percent of littoral area values were the lowest fall values
observed during the 2006 through 2023 measurement period.
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