Golden Lake—Waukesha and Jefferson Counties, WI
2020 Aquatic Plant Survey &
2018-2020 Plant Management Activities Report

Marine Biochemists
N173W21440 Northwest Passage
Jackson, WI 53037
(888) 558-5106
www.marinebiochemists.com



Introduction

Golden Lake is an approximate 250 acre lake located principally in the Town of Summit, Waukesha County, Wisconsin.
A portion of the lake lies in the far east portion of Jefferson County in the Town of Concord.

Aquatic Plant Surveys using the Standard Point-Intercept (Pl) Methodology have been conducted in 2013 (one in May
and again in August), then in August of 2014, 2017 and 2020. In addition, Partial Pl Surveys (reduced number of survey
points) for Eurasian/Hybrid water-milfoil (EWM/HWM) alone have been conducted in August of 2015, 2016, 2018 and
2019.

A variety of management methods have been used control both EWM/HWM and Curly-leaf pondweed (CLP). These
include hand removal, Diver Assisted Suction Harvesting (DASH) and treatments with herbicides.

The purpose of this document is to:
e Report the findings of the most recent (2020) Aquatic Plant Survey
e Review all plant management activities conducted during the grant period, 2018-2020.

e Compare Rake Fullness and Frequency of Occurrence data for all species present during each of the Full Pl surveys
conducted in 2013/14, 2017 and 2020. In addition, the same data for the partial surveys (EWM/HWM alone) will
reported.

A brief summary of the methodology used during each survey follows, followed by a presentation/discussion of the

Survey Methodology

The protocol for the Full Pl surveys called for the sampling the vegetation at 565 pre-determined sites within the lake.
These locations were spaced apart by approximately 46 meters in general north-south and east-west transects across
Golden Lake using waypoints (longitude and latitude coordinates) established by the WI DNR (see fig. #1).

During these surveys a crew navigated to each waypoint using a Global Positioning System (GPS). At each point where
water depth was at or less than the maximum plant rooting depth (approximately 25-30 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 sedi-
ment type (muck, sand, rock) noted, if discernable. Plants collected were identified to genus and/or species, individual
plant species density (rake fullness for a single plant type) determined, along with total plant density (rake fullness for
all plants). This data was then recorded for each site. An example of this “rake fullness” density determination is
found on fig #2. Please also note that shallow water depth, emergent plants (cattails) and/or excessive vegetation pre-
vented access to some of these pre-selected waypoints. This information was also recorded during the surveys.

continued on page 4
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Figure 1

Location of WI DNR Sampling Waypoints

Golden Lake, Waukesha/lefferson Counties, WI
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Total # of Sampling Points Visited: 435

Sampling Interval: 35 meters
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Figure 2

Aquatic Plant Fullness Ratings

Fullness
Rating

Coverage

Description

[RARY

Only few plants. There
are not enough plants
to entirely cover the
length of the rake head
in a single layer.

o

There are enough
plants to cover the
length of the rake head
1n a single layer, but
not enough to fully
cover the tines.

)

The rake 1s completely
covered and tines are
not visible.
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Survey Results

Following is a presentation of the data collected during the August, 2020 Golden Lake Aquatic Plant Survey:

A. Summary Statistics Table—Golden Lake, 2020

Statistic
Total number of sites visited 427*
Total number of sites with vegetation 269
Total number of sites shallower than maximum depth of plants 313
Frequency of occurrence at sites shallower than maximum depth of plants 85.94
Simpson Diversity Index 0.91
Maximum depth of plants (ft)** 27.0
Number of sites sampled using rake on Rope (R) 73
Number of sites sampled using rake on Pole (P) 229
Average number of all species per site (shallower than max depth) 2.05
Average number of all species per site (veg. sites only) 2.41
Average number of native species per site (shallower than max depth) 1.92
Average number of native species per site (veg. sites only) 2.27
Species Richness 28
Species Richness (including visuals) 33

* Note: Of the 435 Waypoints shown on Figure 1, eight were inaccessible (on dry land, too shallow, etc.)

B. Maximum Depth of Plant Colonization—Golden Lake, 2020

Figure 3 (following page) provides depth distribution for all vegetated sites in both Graphic and Table Form.

C. Floristic Quality Index (FQI) —Golden Lake, 2020

This data is presented on Figure 4, page 6.

D. Distribution Maps for All Vegetated Sites and Individual Exotic Plants and Seven Most Abundant Native Species

These Maps are located on Figures 5-15, pages 7-17.

A discussion of the data collected during 2020 survey, and comparison with data collected from previous full Pl Surveys
(2013, 2014, 2017) begins on page 18.
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Figure 3

Maximum Depth Colonization
Golden Lake—August, 2020 Survey
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Figure 4

Floristic Quality Index (FQI)

Golden Lake — August, 2020 Survey
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Note: “C” is a Coefficient of Conservatism assigned to individual plant species, with higher ranking species more repre-
sentative of a more natural, undisturbed condition. See Citations for additional information.

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
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Figure 5

Golden Lake, Waukesha/lefferson Counties, WI
Sites with Aquatic Vegetation (all species)
August, 2020

Key No. of Vegetated Sites: 269
Blue = Rake Fullness of 1

Red = Rake Fullness of 2

Yellow = Rake Fullness of 3
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Figure 6

Golden Lake, Waukesha/lefferson Counties, WI
Sites with Eurasian/Hybrid Milfoil (Myriophyllum spicatum)
August, 2020

No. Sites Present: 36

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
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Figure 7

Golden Lake, Waukesha/Jefferson Counties, WI
Sites with Curlyleaf Pondweed (Potamogeton crispus)
August, 2020

No. Sites Present: 1

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
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Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3

Figure 8

Golden Lake, Waukesha/Jefferson Counties, WI
Sites with Chara (Chara, spp.)
August, 2020

No. Sites Present: 125 (Rank #1)
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Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3

Figure 9

Golden Lake, Waukesha/lefferson Counties, WI
Sites with Eelgrass (Vallisneria americana)
August, 2020

No. Sites Present: 87 (Rank #2)
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Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3

Figure 10

Golden Lake, Waukesha/lefferson Counties, WI
Sites with Coontail (Ceratophyllum demersum)
August, 2020

No. Sites Present: 62 (Rank #3)
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Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3

Figure 11

Golden Lake, Waukesha/lefferson Counties, WI
Sites with Slender naiad (Najas flexilis)
August, 2020

No. Sites Present: 44 (Rank, Tie #4)
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Figure 12

Golden Lake, Waukesha/Jefferson Counties, WI
Sites with Flat-stem pondweed (Potamogeton zosteriformes)
August, 2020

No. Sites Present: 44 (Rank, Tie #4)

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
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Figure 13

Golden Lake, Waukesha/lefferson Counties, WI
Sites with lllinois pondweed (Potamogeton illoensis)
August, 2020

No. Sites Present: 35 (Rank #5)

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
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Figure 14

Golden Lake, Waukesha/Jefferson Counties, WI
Sites with Variable pondweed (Potamogeton gramineus)
August, 2020

No. Sites Present: 34 (Rank, Tie #6)

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
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Figure 15

Golden Lake, Waukesha/Jefferson Counties, WI
Sites with Nitella (Nitella, spp.)
August, 2020

No. Sites Present: 34 (Rank, Tie #6)

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
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Adguatic Plant Survey Discussion of Results

Total # of Sites w/ Vegetation

The # of sites having vegetation in Golden Lake during the 2020 surveys (269 sites) was very similar to the values rec-
orded in earlier surveys. These were as follows:

May, 2013 : 264 Aug./Sept. 2013: 289 September, 2014: 285 August, 2017: 310
The significant difference between 2017 and the other surveys is due to much more abundant growth in shallow water,
with Chara having a much greater presence in 2017 than in other years (see data for Chara, Table 2, p. 22).
Total # Sites Shallower Than Maximum Depth of Plants

The number of sites shallower than the maximum depth of plants for the 2020 survey was 313. Data recorded during
prior years is as follows:

May, 2013 : 351 Aug./Sept. 2013: 341 September, 2014: 329  August, 2017: 329
Changes in water clarity can increase/decrease the maximum rooting depth. While the Maximum Rooting Depth was
higher in 2013 (32.5 feet) than in 2014 (29.5 feet) and 2017/2020 (both at 27 feet), all are quite high and are an indica-
tor of good water clarity.

Frequency of Occurrence

Frequency of Occurrence, presented as a percentage, is the number of sites shallower than the maximum depth that
contained vegetation. During the 2020 survey, 85.94 percent of the sites had vegetation.

Data recorded during prior years is as follows:
May, 2013 : 75.21 Aug./Sept. 2013: 84.75 September, 2014: 86.63 August, 2017: 92.54
The relatively high frequency of occurrence (FO) is due to sufficient nutrients contained within the bottom sediments.
Lakes with less fertile sediments will have a lower FO, and with rich sediments, higher.
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 2020 survey was 0.91. Values for the preceding Full Pl Surveys are as follows:

May, 2013 : 0.87 Aug./Sept. 2013: 0.91 September, 2014: 0.82 August, 2017: 0.90

These indicate a high level of diversity was present at the time of all five surveys. It is important to note that at the
time of the May, 2013 survey, it is likely that not all plant species had a chance to develop and therefore, had the low-
est SDI Value. The total number of species present (Richness) was greater in 2017 and 2020 (29/28) than in previous
years (between 19 and 24 species in 2013/14), resulting in a higher SDI. This indicates that the native plant popula-
tion may be increasing in diversity, possibly due in part to the measures implemented to control EWM.

Maximum Depth of Plants
Maximum depth of plants for the 2020 survey was 27 feet. Values for the preceding surveys was as follows:
May 20, 2013 : 32.5 Aug./Sept. 2013: 30.0 September, 2014: 29.5 August, 2017: 27.0

It is important to note, that as per Figure 3 (Max. Depth of Colonization Graph), quite a number of sites greater than
15 ft. in depth contained vegetation. The most common type present at these depths was Nitella.
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Average # of Species Per Site (Shallower than maximum depth) and Average # of Species (vegetated sites only)

The values for the August, 2020 Survey were 2.05 and 2.41. These values for preceding years were:

Survey Average # of Species Per Site Average # of Species
(Shallower than maximum depth) (vegetated sites only)
May, 2013 1.56 2.07
Aug./Sept. 2013 2.37 2.79
September, 2014 2.69 3.11
August, 2017 2.55 2.75

The May, 2013 survey values were significantly lower than the other surveys. The difference between these surveys is
due to the lower number of species (Species Richness) being found earlier (May), as compared to later in the year.

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

The values for the August, 2020 Survey were 1.92 and 2.27. These values for preceding years were:

Survey Avg. # of Native Species/Site Avg. # of Native Species/ Site
(shallower than max. depth) (vegetated sites only)
May 2013 1.21 1.67
Aug./Sept. 2013 2.15 2.57
September, 2014 2.43 2.81
August, 2017 2.36 2.57

Again, the values for the May, 2013 survey were significantly lower (1.21 and 1.67) in comparison to the other surveys.

In addition to time-of-year, these values can fluctuate via changes in the native plant community, such as a rise in dom-
inance of just a few native species. In Golden Lake these can include Coontail, Chara, and Eelgrass. Lakes with Values
of 2 or greater, tend to have higher diversity.

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

2020 Survey was 28 (total number collected by Rake). An additional 5 species were identified by Visual Means for a
total of 33, including Visuals. Data for the preceding surveys were as follows:

Survey Species Richness Species Richness,
(Sampled with Rake) (including Visuals)

May, 2013 19 21
Aug./Sept. 2013 22 25
September, 2014 24 25

August, 2017 29 32

The greater number of species is reflected in the Simpson Diversity Index as well, and indicates that Golden Lake has a
very diverse plant population relative to other in the lakes in the area. Most lakes in our area may contain 10- 20
species, with some having fewer.
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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 FQl’s, meaning fewer species or lacking specific native
species that are often associated with undisturbed conditions. The FQI for 2020 was 31.4.

The FQI for the preceding surveys were as follows:

May, 2013 : 25.22 Aug./Sept. 2013: 28.62 September, 2014: 28.15 August, 2017: 32.36

FQl’s for any particular lake are often compared to regional or state-wide averages in order to provide perspective.
FQI values representing the highest value of the lowest quartile, mean and bottom of the highest quartile of all Wis-
consin lakes are 16.9, 20.9, and 27.5. This places Golden Lake in the low category in terms of disturbance. For addi-
tional perspective, the lowest FQl measured 3.0 (most disturbed), and the highest, 44.6 (most undisturbed).

This concludes the presentation and discussion of the Data collected from the 2020 Golden Lake Aquatic Plant Survey.
The following Tables (#1-3) compare Rake Fullness, Frequency of Occurrence and Summary Statistics for all species
present during each of the Full Pl surveys conducted in 2013/14, 2017 and 2020. In addition, the data for the partial
surveys (EWM/HWM alone) are reported separately in Table 4. A Summary of all management activities conducted
during the period 2018-2020 begins on page 25.
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Table 1
Golden Lake
Species Present—Rake Fullness Data
Full Point Intercept Surveys 2013-2020

Average Rake Fullness

Survey

Scientific Name Common Name(s) May, 13 | Aug,’13 2014 2017 2020
Brasenia schreberi NP_ NP NP 1.17 NP
Ceratophyllum demersum  |Coontail 1.09 1.51 1.55 1.49 1.89
Chara, spp. Chara 1.19 1.30 1.54 1.85 2.07
Heterantia dubia Waterstargrass 1 NP NP 1.8 1.00
Myriophyllum sibiricum Northern-watermilfoil NP NP NP 1.00 1.00
Myriophyllum spicatum Eurasian water-milfoil 1.36 1.20 1.25 1.56 1.28
Myriophyllum verticillatum |Whorled water-milfoil NP NP 1.00 1.00 1.50
Najas flexillis Slender naiad NP 1.20 1.07 1.36 1.36
Najas gracillima Northern naiad NP NP NP NP 1.18
Najas guadalupensis Southern naiad 1.14 1.09 1.00 1.00 1.00
Najas marina Spiny naiad NP 1.00 1.33 1.50 1.00
Nitella, spp. Nitella 1.02 1.08 1.22 1.33 1.35
Nuphar variegata Spatterdock Vv 1.50 1.00 1.33 1.00
Nymphae odorata White water lily 1.00 1.60 1.5 2.3 1.33
Polygonum amphibium Water smartweed NP NP NP NP 2.00
Pontederia cordata Pickeralweed NP 1.00 V V NP
Potamogeton amplifolious |Large-leaf pondweed 1.00 1.00 1.17 1.39 1.31
Potamogeton crispus Curly-leaf pondweed 1.00 NP 1.00 1.00 1.00
Potamogeton foliosus Leafy pondweed NP NP NP 1.00 1.00
Potamogeton friesii Fries' pondweed 1.00 1.00 1.00 1.67 1.00
Potamogeton gramineus Variable pondweed 1.00 1.03 1.00 1.18 1.06
Potamogeton illoensis lllinois pondweed 1.00 1.08 1.04 1.13 1.11
Potamogeton natans Floating-leaf pondweed NP 1.07 1.04 1.11 1.15
Potamogeton nodosus Long-leaf pondweed NP NP NP 1.00 \Y
Potamogeton praelongus  |White-stem pondweed 1.07 1.09 1.07 1.29 1.67
Potamogeton pusillus Small pondweed NP NP NP 1.00 NP
Potamogeton richardsonii  |Clasping-leaf pondweed NP NP NP 1.00 2.33
Potamogeton robbinsii Fern pondweed 1.39 1.59 1.13 1.00 1.00
Potamogeton zosteriformes |Flat-stem pondweed 1.00 1.10 1.00 1.69 1.61
Schoenoplectus, spp. Bulrush NP 1.00 \Y \Y \Y
Stuckenia pectinata Sago pondweed 1.00 1.07 1.24 1.29 1.28
Typha, spp. Cattail 1.00 \Y Vv Vv \Y
Utricularia vulgaris Common bladderwort 1.00 1.08 1.06 1.25 1.23
Vallisneria americana Wild celery, Eelgrass 1.00 1.20 1.29 1.4 1.46

NP = Not Present. Average Rake Fullness of 1 (few stems) to 3 (rake full) for each individual species at each site, where present.

V = |dentified by Visual Means, thus no Rake Fullness Rating can be assigned.
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Table 2
Golden Lake
Species Present—Frequency of Occurrence
Full Point Intercept Surveys 2013-2020

Frequency of Occurrence (%)*

Survey

Scientific Name Common Name(s) | May, ‘13 | Aug.,,’13 | 2014 2017 2020
Brasenia schreberi Watershield NA NA NA 2.09 NA
Ceratophyllum demersum  |Coontail 18.23 27.27 32.22 21.79 19.81
Chara, spp. Chara 32.19 33.72 37.39 54.03 39.34
Heterantia dubia Waterstargrass 5.13 NA NA 1.49 0.64
Myriophyllum sibiricum Northern-watermilfoil NA NA NA 0.3 1.60
Myriophyllum spicatum Eurasian water-milfoil 33.62 20.53 21.88 16.12 11.5
Myriophyllum verticillatum |Whorled water-milfoil NA NA 0.61 0.3 0.64
Najas flexillis Slender naiad NA 11.14 13.68 25.67 14.06
Najas gracillima Northern naiad NA NA NA NA 3.51
Najas guadalupensis Southern naiad 3.99 9.97 12.77 1.19 1.60
Najas marina Spiny naiad NA 0.88 3.65 2.39 1.92
Nitella, spp. Nitella 12.54 11.44 12.46 17.91 10.54
Nuphar Variegata Spatterdock Vv 0.59 0.3 0.9 0.64
Nymphae odorata White water lily 1.14 2.93 1.22 2.99 1.92
Polygonum amphibium Water smartweed NA NA NA NA 0.32
Pontederia cordata Pickeralweed NA 0.29 Vv \Y NA
Potamogeton amplifolious |Large-leaf pondweed 0.85 1.47 3.65 5.37 5.11
Potamogeton crispus Curly-leaf pondweed 1.14 NA 0.3 0.3 0.32
Potamogeton foliosus Leafy pondweed NA NA NA 0.3 0.32
Potamogeton friesii Fries' pondweed 15.38 0.59 0.61 0.9 0.32
Potamogeton gramineus Variable pondweed 0.57 19.94 14.89 13.13 10.86
Potamogeton illoensis Illinois pondweed 8.83 14.66 16.41 6.87 11.18
Potamogeton natans Floating-leaf pondweed NA 8.21 8.21 15.82 8.31
Potamogeton nodosus Long-leaf pondweed NA NA NA 0.3 NA
Potamogeton praelongus  |White-stem pondweed 3.99 3.23 4.56 5.07 1.92
Potamogeton pusillus Small pondweed NA NA NA 0.3 NA
Potamogeton richardsonii  |Clasping-leaf pondweed NA NA NA 0.6 0.96
Potamogeton robbinsii Fern pondweed 5.13 4.99 6.99 0.3 0.64
Potamogeton zosteriformes |Flat-stem pondweed 5.70 2.93 3.65 3.88 14.06
Schoenoplectus, spp. Bulrush \Y 1.76 1.52 \Y NA
Stuckenia pectinata Sago pondweed 4.56 19.94 23.71 19.70 9.27
Typha, spp. Cattail 0.57 \Y 0.30 \Y NA
Utricularia vulgaris Common bladderwort 1.14 7.04 15.81 14.33 7.03
Vallisneria americana Wild celery, Eelgrass 0.85 33.14 32.52 20.3 27.80

* Frequency of Occurrence is the percentage of the number of sites shallower than the maximum rooting

depth that contained that particular species.
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Table 3

Golden Lake
Comparison of Summary Statistics
Full Point Intercept Surveys 2013-2020

5-20-13 8-28-13 9-2-14 | 9-8-17 8-20
Total number of sites visited* 366 367 342 442 427
Total number of sites with vegetation 264 289 285 310 269
Total number of sites shallower than maximum depth of plants 351 341 329 335 313
Frequency of occurrence at sites shallower than maximum 75.21 84.75 86.6 92.54 85.94
depth of plants
Simpson Diversity Index 0.87 0.91 0.92 0.9 0.91
Maximum depth of plants (ft)** 32.5 30 29.5 27 27.0
Number of sites sampled using rake on Rope (R) 97 89 87 338 73
Number of sites sampled using rake on Pole (P) 266 270 255 0 229
Average number of all species per site (shallower than max 1.56 2.37 2.69 2.55 2.05
depth)
Average number of all species per site (veg. sites only) 2.07 2.79 3.1 2.75 2.41
Average number of native species per site (shallower than 1.21 2.15 2.43 2.36 1.92
max depth)
Average number of native species per site (veg. sites only) 1.67 2.57 2.81 2.57 2.27
Species Richness 19 22 24 29 26
Species Richness (including visuals) 21 25 25 34 33

*Total # of sites visited data is the number of sites where an actual water depth was recorded

. DNR collected data in 2013 and
2014 and recorded depth at sites of approximately 34 ft. or less. Sites having a greater depth were recorded as “Deep” in Com-

ments Section of Survey Workbook (this approximated 90 sites in 2014). In subsequent surveys, a depth measurement was rec-

orded at each PI Point.
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Comparison of Statistics for Eurasian/Hybrid Water-milfoil (EWM/HWM)

Table 4

Golden Lake

Partial Point-Intercept Surveys 2015-2020

Oct., 2015 | Aug., 2016 | Aug., 2018 | Aug., 2019
Total number of sites visited* 191 250 250 250
Total # of sites with EWM/HWM 46 24 50 40
Total # of sites with EWM/HWM, including Visuals 48 25 71 50

* |nitial Partial P-I Survey did not include shallow north end of lake. This was changed (points added), beginning in 2016.
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Summary of Management Activities, 2018-2020

A combination of herbicide (chemical) controls, hand-removal and Diver Assisted Suction Harvesting (“DASH") were
used to manage Eurasian/Hybrid water-milfoil (EWM) and/or Curly-leaf pondweed (CLP) during the years 2018-2020.

A description of the areas managed for each type of activity, by year, follows
A. Chemical Control

A breakdown of the herbicides used and quantity, treatment dates and acreage treated is as follows:

Treatment Date Herbicides Used Quantitity Used (gal.) | Acres Treated | Target Species
6/5/18 Weedar 64/DMA4-IVM 92.5/21.0 7.6 EWM/HWM
5/30/19 DMA4-IVM 147.5 9.9 EWM/HWM
6/2/20 DMA4-IVM 135.0 9.0 EWM/HWM

Maps detailing the area(s) of the lake that were treated on the above dates is found in Figure 16, page 30.
B. Diver Assisted Suction Harvesting (DASH)

DASH was used in the years 2018-20. A Summary of the location and efforts are found on figure 17, page 31.

C. Hand Removal

Maps detailing the area(s) of the lake that were managed with Hand Removal are located in Figure 18, page, 32.

Summary of Results 2018-2020

The efforts used to control EWM/HWM, and to a lesser extent, CLP from 2018-2020 are a continuation of a control
program begun in 2013. Overall success achieved can be measured by comparing the current EWM/HWM population
against historical data. Frequency of Occurrence, Number of Sites Present and/or Rake Fullness can all be used to
assess the impacts that management activities have had on the EWM/HWM plant population.

Following is a comparison of data collected for EWM/HWM during the (5) Full PI Surveys conducted between 2013-20.

Survey # Sites w/ EWM Freq. Of Occurrence
May, 2013 118 33.62
Aug., 2013 72 20.53
Sept., 2014 72 21.88
Sept., 2017 54 16.12
Aug., 2020 36 11.50

The above data indicates that the combination of management activities has been very successful in reducing the num-
ber of Point-Intercept (Data) Points with EWM/HWM being present. The current Frequency of Occurrence (11.5% )
falls very close to the “average” for all lakes with the Southwest Till Plains Ecoregion. This compare with the Associa-
tion’s goal of maintaining EWM/HWM at fewer than 15% of the data collection sites less than 13 feet in depth (or 26
sites). Please note that the Frequency of Occurrence shown above is a percentage based upon dividing the 36 sites by
the total number of sites less than maximum rooting depth of plants (313).
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Summary of Results 2018-2020, cont’d

Due to the potential for non-target impacts (injury to native plant populations), the overall impact to the native plant
population must be considered when evaluating the success of a management program. While adverse impacts may
include those injuries too small to be seen or measured by current survey methodology, statistics obtained from these
can be used to monitor native species health, or diversity. These statistics include the Simpson Diversity Index (SDI),
Species Richness, and Floristic Quality Index (FQI). It should be noted that all three of these values have increased and
maintained near historical highs since the management program began in 2013 (see Table 3, pg. 23). Floristic Quality
Index for Golden Lake remains within the highest quartile of all lakes in Wisconsin (fig. 4, pg. 6).

As mentioned previously, the Golden Lake Association has employed three primary methods of controlling EWM/
HWM within the lake. The success of these, or their limitations, will be discussed next.

A. Chemical Control (2,4-D) Success & Limitations

While a number of herbicides and techniques (Whole-Lake vs. Spot Treatment) have been evaluated, 2,4-D has re-
mained the most cost-effective option for controlling milfoil within the lake. Due to the prohibition on herbicide use
within the Sensitive Area (north end of lake) and Hand Removal/DASH efforts being used elsewhere (including east
shore, north/south of Rhino Point), 2,4-D treatments were confined to the west and southern shores of the lake during
the 2018-2020 seasons. These treatment areas are found on Figure 16, page 30

Lake-wide, a total of (36) Pl Points contained EWM during the August, 2020 Survey. Of these, a total of (9) fell within
the 2020 2,4-D treatment areas along the east and south shores (see below). All but one had a Rake Fullness Rating of
“One” (Blue), while the remaining had a rating of two (Red). This compares to the approximate total of (31) for the
same areas prior to any treatment being conducted (May, 2013). In 2018 a total of 7.6 acres of EWM/HWM were

treated, 5.8 acres in 2019, and 9.9 acres in 2020. Total treatment costs were $15.797.00, an average cost of just under
$686.00 per acre.

Continued on following page.
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Chemical Controls (2,4-D), continued from pg. 26.

The primary limitations to the 2,4-D chemical treatment program on Golden Lake are as follows:

1) Location: Asindicated earlier, treatment has typically been confined to the south and west shores, as DASH and
Hand Removal are being evaluated elsewhere.

2) Timing : WIDNR requires treatment of EWM on any scale be performed prior to July 1. This means that the
Association cannot “wait and see” if and-or-when nuisance conditions develop. Beds of Milfoil may
develop any time between early May and late-June/early-July, dependent upon weather and water
(clarity, temperature, etc.).

3) Area Size: The area(s) to be treated must be of sufficient size. Treatment of very small areas maybe ineffective due
to dilution of herbicides with adjacent untreated waters. Also, the DNR has placed a restriction on the
permit acreage (9.9 acres). This may or may not be sufficient, depending upon growth conditions.

One new “Tool” (herbicide) is now available, ProcellaCOR. It is a quick-acting herbicide, that is less prone to dilution.
However, it should be noted that for optimum control, areas of 5-10 acres in size are required. Irregularly shaped (long
and narrow) areas will require a higher concentration to be used than regularly shaped ones, or areas that are confined
to “quiet” areas (bays, etc.).

While much more costly than 2,4-D, multi-year guaranty’s may be available through the manufacturer. It should be
noted that this product is very selective in nature. It has a limited history of use in Wisconsin (2-3 years), with comple-
tion of Field Studies pending. It may be a cost- effective, and selective option, as compared to DASH, in the Sensitive
Area.

B. Diver Assisted Suction Harvesting (DASH) Success & Limitations

A considerable amount of effort and expense has been employed using this technique on Golden Lake. Growth of
EWM/HWM was quite severe in 2018 and 2019 in 2020 there was a decrease in both number of sites and density,
particularly within the Sensitive Area. A total of 150.5 hours of harvesting occurred at a total expense of $47,500.00 in
the Sensitive Area from 2018-2020.and it made an impact upon EWM. However, significant amounts of EWM remain
(see Figure 17, page 31).

The primary target area for controlling EWM/HWM has been the Sensitive Area. This area contains approximately (32)
P-1 Points that have had EWM/HWM since 2013. A comparison of EWM/HWM Data for these Points is found in Table 5
on the following page. A Summary of these Statistics follows:

Survey Month/Year 5/13 | 8/13 | 9/14 | 9/17 | 8/18 | 8/19 | 8/20
EWM/HWM Sites Present In Sensitive Area 27 17 19 20 15 14 11
Total # Sensitive Area Sites 32 32 32 32 32 32 32
EWM/HWM Freq. of Occurrence (%) in Sensitive Area | 84.4 | 53.1 | 59.4 | 62.5 | 46.9 | 43.8 | 30.6
Avg. Fullness 148 | 1.11 | 1.21 | 2.21 1.9 1.5 1.5
Total # EWM/HWM Sites in Lake 40 19 24 43 50 40 36

The primary reason for the amount of remaining milfoil in this area is one of scale - there were simply too many acres
of milfoil (approximately 6-10 acres) to remove within the allotted time and budget. Nevertheless, there has been a
significant reduction in the number of points where EWM is found. The amount of AIS removed via DASH during
2018-2020 is as follows: 2018: 34,950 Ibs. 2019: 32,050 Ibs. 2020: 26,400 Ibs.
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C. Hand Removal Success and Limitations

Hand Removal was conducted during 2018 and 2019. The Covid outbreak prevented this method from being used in
2020. Figure 18, page 32 shows the areas where Hand Removal was used. The relative absence of EWM In near-shore
areas, typically less than four to five feet should be noted. Areas (Points) where EWM was found is in deeper water
(greater than 8 feet).

Hand Removal of EWM has worked well in the bays north and south of Rhino Point, both in terms of # sites present
and density from 2018-2020 as shown on Figure 18, page 32. However, this technique is better suited to sparse
growth of EWM. In the event that EWM returns to form dense beds covering a large area (>0.5 acre), DASH, chemical
treatment, followed by hand removal of remaining plants may be the best option.

A total of 275 cubic feet of vegetation was removed by hand in 2018, and another 168 cubic feet in 2019. Total cost of
removal was $3,900.00.

This concludes the presentation of the data collected during the 2020 Golden Lake Aquatic Plant Survey and Report of
all management activities during the period, 2018-2020. See appendix for discussion of DASH and Hand Harvest by
divers.
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Presence/Rake Fullness of EWM/HWM - Full Point Intercept Surveys 2013-2020

Table 5

List of Referenced P-I Points within Sensitive Area of Golden

EWM Presence/Rake Fullness

NP = Not Present

P-1 Point # |May, 2013 | Aug., 2013 | Sept., 2014 | Sept.,2017 | Aug., 2018 |[Aug., 2019 |Aug., 2020
161 1 NP 1 NP NP NP NP
162 NP NP 1 1 1 NP NP
174 1 1 NP 2 NP NP NP
175 2 2 NP 1 3 NP 2
176 1 2 NP 1 2 2 NP
186 1 1 NP 1 2 1 NP
187 2 1 2 3 2 NP 2
188 2 1 2 3 NP 2 NP
189 2 1 1 3 3 2
190 2 1 1 2 1 2
200 1 NP 1 3 2 1 NP
201 2 NP 1 3 3 1 NP
202 2 NP 1 3 3 2 NP
203 2 NP 1 2 3 1 1
204 2 NP NP 3 1 NP NP
215 1 NP NP 1 NP NP NP
216 2 1 1 NP 1 NP
217 2 1 2 3 NP NP
218 2 NP NP 3 NP NP 2
219 1 NP NP NP NP NP 1
230 1 NP NP NP NP NP NP
231 1 NP 1 NP NP 2 NP
232 NP 1 2 1 NP NP NP
233 NP 1 1 NP NP NP NP
234 1 NP 3 NP NP 1
246 1 1 NP NP NP 1 1
247 NP NP NP 1 1 NP NP
248 2 1 NP NP NP
249 NP 1 NP NP NP NP
261 1 NP NP 1 NP
262 1 NP NP NP
263 1 NP NP NP NP
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Figure 16
Golden Lake
2018-2020 Herbicide Treatment Areas

June 5, 2018—7.6 acres

May 30, 2019—9.9 acres
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Figure 17

Golden Lake
Diver Assisted Suction Harvesting Areas 2018-2020

2018 2019 2020
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Area 1: DASH conducted in Sensitive Area (#1) for nine days each in 2018 (Black Line) and 2019 (total of
eighteen days). Yellow Flags represent 2019 Dash Coordinates . Total of 50 hours in 2020 (black line
indicates harvesting path)

Area 2: DASH conducted in this Area for 4 hours in 2019 .

Maps (by Vendor) showing detail of DASH efforts are located on figures 19-21 (pages 33-35).

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
Aqua = Visual
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Figure 18

Golden Lake
Hand Removal Areas 2018-2020

2019

Area 1: Hand Removal Conducted in Area 1 for 2 days in 2018.

Area 2: Hand Removal Conducted in Area 2 for 1 day in 2019

Note: No Hand Removal.conducted in 2020 due to Covid.

Key

Blue = Rake Fullness of 1
Red = Rake Fullness of 2
Yellow = Rake Fullness of 3
Aqua = Visual
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Figure 19

Golden Lake
Diver Assisted Suction Harvesting Areas 2018

by Eco Waterway Services
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Figure 20

Golden Lake
Diver Assisted Suction Harvesting Areas 2019

by Eco Waterway Services
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Figure 21

Golden Lake
Diver Assisted Suction Harvesting Areas 2020

by Eco Waterway Services
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