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Executive Summary
Griffy Lake is a 109-acre reservoir located witliihre 1,180-acre Griffy Lake Nature
Preserve in Monroe County. The lake lies approxetgaone mile north of Bloomington,
Indiana. The maximum depth of Griffy Lake is 3gtfaear the dam and the average depth
is 14 feet. Public access, in the form of a baatp, is located in the southeast corner of
the lake. This access site is managed by BloommBiarks and Recreation. Boating is
limited to electric motors only. The lake has bemonized by invasive Eurasian
watermilfoil (Myriophyllum spicatumand curly-leaf pondweed®tamogeton crispys
Invasive Brazilian eloded&geria denspwas documented in past surveys, but was declared
eradicated from the lake in 2009 following IDNR é&&ud herbicide applications. These
invasive plants are capable of producing dense thatsinder recreational activities and
may impact the ecology of the reservoir.

Plant management on Griffy Lake has consisted moflfil weevil stocking program in
2000-2002, a spot treatment with diquat herbicatecbntrol of Brazilian elodea around
the boat ramp in 2004, two whole lake fluridoneatneents for eradication of Brazilian
elodea in 2006 and 2007, and treatment of curliydeadweed and Eurasian watermilfoil
in 2008 and 2009. The reservoir was drawn dow20it? and high use areas on the east
end were dredged in 2013. Plant sampling and aati@gregetation management plan and
updates were completed in 2005-2009. No targatedsive plant management has
occurred since 2009. Eurasian watermilfoil hagagithroughout much of the littoral zone
of the reservoir. Bloomington Parks officials wemncerned over the potential impacts of
invasive Eurasian watermilfoil, thus they applieddnd received LARE funding for a new
aguatic vegetation management plan.

An important component to an effective AVMP is timtial assessment of the plant
community. This was completed with two plant sys/én 2016. The surveys consisted
of mapping the invasive plant community and conithgcpoint sampling (Tier 2 surveys)
according to IDNR guidelines. Invasive mappingveys conducted in 2016 found 22.6
acres of Eurasian watermilfoil and 2.6 acres ofyeleaf pondweed in the spring. The
summer survey mapped 24.3 acres of Eurasian wdteitmiTier 2 surveys found plants
at 65% of littoral sites in spring and 70% in sumnigirasian watermilfoil was present at
18% of sample sites in spring and 22% of sitesumraer. In addition, hydroacoustic
surveying found that 49.4% of the lake’s surfaceaactontained vegetation during the
summer survey. This information was presentethéopublic and city personnel at a
public board meeting on October25 Options for controlling vegetation along with
potential costs were discussed. The city wishgulitsue a selective Eurasian watermilfolil
treatment strategy using an EPA registered systherimicide.

For 2017, it is recommended that a spot treatméht2y4-D granular based herbicide be
completed in April or May for selective control Burasian watermilfoil. In addition,
invasive plant sampling should be completed inrgptd document Eurasian watermilfoil
location. Another invasive survey should be congalen late summer along with a Tier
2 survey. This information will be used to updtite AVMP. The estimated cost of the
treatment is $19,500 and sampling and plan updegitesost approximately $3,500. If a
grant is received the city will be responsible dowering 20% of these costs.
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1.0WATERSHED & WATERBODY CHARACTERISTICS

Griffy Lake is a 109-acre reservoir located witttie 1,180-acre Griffy Lake Nature
Preserve in Monroe County. The lake lies approsetyaone mile north of Bloomington,
Indiana. The maximum depth of Griffy Lake is 3&tfeear the dam and the average
depth is 14 feet. Griffy Lake was built in 1924arder to provide additional water
supply to the city of Bloomington. The dam wasedi to its present height in 1943. The
city of Bloomington no longer uses Griffy Lake awater supply reservoir. Griffy Lake
and a large part of the watershed is owned byitl@tBloomington and managed by
Bloomington Parks and Recreation. Griffy Lake’'aidage basin encompasses
approximately 5,160 acres of land including theslakea (Figure 1) (JFNew 2009 &
Jones et. al., 1984). The watershed is drainedrbify @reek, which has three equally
sized branches or forks. Presently, the North kaatershed is fairly pristine, the Middle
Fork is in the first stages of urbanization, anel 8outh Fork is rapidly urbanizing
(Commonwealth Biomonitoring, 2000).

4 Legend
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Figure 1. Griffy Lake watershed boundary (JFNew

2.0PRESENT WATERBODY USES

Griffy Lake and the immediate surroundings are aviog the city of Bloomington and
managed by the Bloomington Parks and Recreatioarttepnt. There are no permanent
dwellings on the shoreline of Griffy Lake. Griffyake attracts numerous visitors from
the Bloomington area. It is a very popular plameboating, fishing, picnicking, hiking,
and environmental education. Public access, iridime of a boat ramp, is located in the
southeast corner or upper end of the lake (Figurel'is access site is managed by
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Bloomington Parks and Recreation. Boating is kaiito electric motors only. Shoreline
fishing occurs primarily along the north shoreluf teservoir.
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Figure 2. Griffy Lake usage map.

3.0 PROBLEM STATEMENT AND MANAGEMENT HISTORY

3.1 Problem Statement

In previous plans and updates, Brazilian elodeath@primary species of concern.
However, since the eradication of Brazilian elodka,primary species of concern is
invasive Eurasian watermilfoil. Invasive curlydg@ndweed is also present in Griffy
Lake (Figure 3). Densely matted beds of thesesineaspecies can create navigational
problems, especially in a lake where electric moye commonly used. In addition,
there is the potential that these species coufglatie native plants and interfere with
fishing and other recreational activities. Densmnoctultures of invasive vegetation may
also have impacts on the fish population and waetity.
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Figure 3. lllustrations Eurasian watermilfoil (left), and curly-leaf pondweed (right)(lllustrations
provided by Applied Biochemist).

The first documented effort to control invasive g&gion on Griffy Lake was a milfoil
weevil stocking program which occurred from 200@20 The effort was met with little
success as there was no conclusive evidence afartgol from the weevils.(Scribalio &
Alix 2003). IDNR treated the boat launch area veitmtact herbicides in 2004 for
control of Brazilian elodea. This treatment tengpidy reduced growth in the area thus
lowering the risk of spread to other lakes in tbgion. IDNR then funded an eradication
effort in 2007 and 2008 where the whole lake weated with low rates of fluridone.
These treatments eradicated invasive Brazilianealothvasive curly-leaf pondweed and
Eurasian watermilfoil colonized many of the areaseodominated by Brazilian elodea.
The Parks Department received LARE funding and deteg selective treatment of
Eurasian watermilfoil and curly-leaf pondweed i08@&nd 2009. These treatments
controlled the targeted species in the treatmesut, ymit, due to the abundance of
reproductive structures and the presence of Euragadermilfoil in the watershed, these
species returned the following seasons. The resemas drawn down in 2012 and high
use areas on the east end were dredged in 201Bribniding some relief. Table 1
summarizes control activities over the last 17 gear

Table 1. Griffy Lake vegetation management history

2000-2002 Milfoil weevils na Eurasian watermilfoil
2004 Diguat 2.0 Brazilian elodea
2006 Whole lake fluridone 109 Brazilian elodea
2007 Whole lake fluridone 109 Brazilian elodea

15.7 (clp) Curly-leaf pondweed &

2008 Early spring endothal triclopyr 2.9 (ewm) Eurasian watermilfoil
Early spring endothal & 17.8 (clp) Curly-leaf pondweed &

2009 triclopyr 25.2 (EWM) Eurasian watermilfoil
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4.0 AQUATIC PLANT COMMUNITY CHARACTERIZATION

Aquatic vegetation sampling must be completed deoto create an effective aquatic
vegetation management plan. Sampling providesabédudata that allows managers to
accomplish several tasks: locate areas of nuisamgdeneficial vegetation; monitor
changes in abundance of native and invasive spen@stor and react to changes in the
overall plant community; monitor the effectivenessnanagement techniques; and
compare the plant communities to other populatidn2016, invasive species mapping
survey and Tier Il surveys were completed on MayB@ August 25.

4.1 Methods
The Tier Il survey helps meet the following objees:
1. To document the distribution and abundance of subedeand floating-leaved
aguatic vegetation.
2. To compare present distribution and abundance pegh distribution and
abundance within select areas.
Sample sites are selected based on a stratifiebmamethodology. Once a site is
reached the boat was slowed to a stop. A deptlsunement was taken by dropping a
two-headed standard sampling rake that was attaohedope marked off in 1-foot
increments. An additional ten feet of rope wasaskd and the boat was reversed at
minimum operating speed for a distance of ten f€gice the rake is retrieved the
individual plant abundance on the rake is scordt gither a 0 (no plants retrieved), 1
(1-20% of rake teeth filled), 3 (21-99% of rakettefiled), or 5 (100% of rake teeth
filled) (IDNR 2014). Fifty sample sites were suyee on Griffy Lake (Figure 4).

Figure 4. Tier Il sample sites.
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In addition to the Tier 2 survey, a mapping surw&g also completed using
hydroacoustic equipment and utilizing ciBioBaseuddased software to analyze the
data. This data was collected passively duringsttmmer Tier 2 survey by utilizing a
Lowrance™ HDS7 sonar/gps unit. Hydroacoustic #sl&ta collected and stored on the
unit and uploaded to ciBioBase cloud services witetas evaluated using custom
acoustic algorithms, GIS tools, and mathematics¢ate interactive layered maps and
standardized reports on depth and plant biovoluftes data allows one to objectively
determine how a lakes plant coverage and deptheggehaver time.

4.2 Sampling Results

4.2.1 May 24, 2016 Survey

An invasive mapping survey was completed on May?246 and foun@2.6 acres of
Eurasian watermilfoil and 2.6 acres of curly-leahgweed in the spring (Figure 5 & 6)).
Eurasian watermilfoil had reached the surface inyvad these areas making navigation
difficult. No other invasive aquatic plants weilgserved during the survey.

Figure 5. Griffy Lake Eurasian watermilfoil areas, May 24, 2016.
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Figure 6. Griffy Lake curly-leaf pondweed areas, My 24, 2016.

A Tier 2 survey was also completed on May'2&ifty sample sites, down to a depth of
20 feet, were included in the survey. Seven spagere collected to a maximum depth
of 14 feet. Coontail was collected at the higlpestentage of sample sites (40%),
followed by Eurasian watermilfoil (18%) (Figure7q.urly-leaf pondweed was the only
other invasive species collected and was founahlgtabsingle site (Figure 8). The results
of the 2016 spring Tier Il survey of Griffy Lakercae found in Table 2.
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Table 2 Griffy Lake Tier 2 Survey Results, May 24, 2016.
Occurrence and Abundance of Submersed Aquatic Plant s in Griffy Lake (all depths).
County:  Kos Total Sites: 50 Mean species/site: 0.88
Date: 5.24.16 Sites with plants: 26 SE Mean species/site:  0.17
Secchi (ft): 7.0 Sites with native plants: 24 Mean native species/site: 0.68
Max Plant Depth (ft): 14.0 Number of species: 7 SE Mean natives/site: 0.13
Trophic Status: Meso # of native species: 5 Species diversity: 0.72
Littoral Sites: 40  Maximum species/site: 6 Native species diversity: 0.61
Frequency of
All Depths Occurrence Rake score frequency per sp Plant Dominance
Species 0 1 3 5
Coontail 40.0 60.0 12.0 8.0 20.0 27.2
Eurasian watermilfoil 18.0 82.0 14.0 20 2.0 6.0
Sago pondweed 10.0 90.0 8.0 2.0 0.0 2.8
Slender naiad 8.0 92.0 0.0 20 6.0 7.2
Leafy pondweed 6.0 94.0 6.0 0.0 0.0 12
Chara 4.0 96.0 0.0 4.0 0.0 2.4
Curly-leaf pondweed 2.0 98.0 2.0 0.0 0.0 0.4
Filamentous Algae 30.0
Other species obsened: Blue flag, iris, creeping water primrose,hibiscus, water willow, American pondweed,
horned pondweed, and duckweed.
Occurrence and Abundance of Submersed Aquatic Plant  sin Griffy Lake (0-5 ft).
County:  Kos Total Sites: 14 Mean species/site: 2.07
Date: 5.24.16 Sites with plants: 13 SE Mean species/site:  0.38
Secchi (ft): 7.0 Sites with native plants: 12 Mean native species/site: 1.43
Max Plant Depth (ft): 14.0 Number of species: 7 SE Mean natives/site: 0.29
Trophic Status: Meso # of native species: 5 Species diversity: 0.78
Littoral Sites: 14  Maximum species/site: 6 Native diversity: 0.70
Frequency of
Depth: 0to 5 ft Occurrence Rake score frequency per sp Plant Dominance
Species 0 1 3 5
Coontail 64.3 35.7 14.3 14.3 35.7 47.1
Eurasian watermilfoil 57.1 42,9 50.0 0.0 7.1 17.1
Sago pondweed 35.7 64.3 28.6 7.1 0.0 10.0
Leafy pondweed 21.4 78.6 21.4 0.0 0.0 4.3
Chara 14.3 85.7 0.0 143 0.0 8.6
Curly-leaf pondweed 7.1 929 7.1 0.0 0.0 14
Slender naiad 7.1 929 0.0 71 0.0 4.3
Filamentous Algae 28.6
Occurrence and Abundance of Submersed Aquatic Plant s in Griffy Lake (5-10 ft).
County: Kos Total Sites: 14 Mean species/site: 0.79
Date: 5.24.16 Sites with plants: 9 SE Mean species/site:  0.19
Secchi (ft): 7.0 Sites with native plants: 8 Mean native species/site: 0.71
Max Plant Depth (ft): 14.0 Number of species: 3 SE Mean natives/site: 0.19
Trophic Status: Meso # of native species: 2 Species diversity: 0.51
Littoral Sites: 14  Maximum species/site: 2 Native diversity: 0.42

Depth: 5 to 10 ft
Species

Coontail

Slender naiad
Eurasian watermilfoil
Filamentous Algae

Frequency of
Occurrence

50.0
21.4
7.1
14.3

Rake score frequency per sp

0 1 3 5
50.0 28.6 7.1 143
786 0.0 00 214
929 0.0 7.1 0.0

Plant Dominance

24.3
21.4
4.3




Griffy Lake AVMP

February 2017 -8-
Table 2 Continued
Occurrence and Abundance of Submersed Aquatic Plant s in Griffy Lake (10-15 ft).
County:  Kos Total Sites: 12 Mean species/site: 0.33
Date: 5.24.16 Sites with plants: 4 SE Mean species/site:  0.14
Secchi (ft): 7.0 Sites with native plants: 4 Mean native species/site: 0.33
Max Plant Depth (ft): 14.0 Number of species: 1 SE Mean natives/site: 0.14
Trophic Status: Meso # of native species: 1 Species diversity: 0.00
Littoral Sites: 12 Maximum species/site: 1 Native diversity: 0.00
Frequency of
Depth: 10 to 15 ft Occurrence Rake score frequency per sp Plant Dominance
Species 0 1 3 5
Coontail 33.3 66.7 0.0 83 250 30.0
Filamentous Algae 50.0
Occurrence and Abundance of Submersed Aquatic Plant s in Griffy Lake (15-20 ft).
County:  Kos Total Sites: 10 Mean species/site: 0.00
Date: 5.24.16 Sites with plants: 0 SE Mean species/site:  0.00
Secchi (ft): 7.0 Sites with native plants: 0 Mean native species/site: 0.00
Max Plant Depth (ft): 14.0 Number of species: 0 SE Mean natives/site: 0.00
Trophic Status: Meso # of native species: 0 Species diversity: 0.00
Littoral Sites: 0 Maximum species/site: 0 Native diversity: 0.00

Frequency of

Depth: 15 to 20 ft Occurrence Rake score frequency per sp
Species 0 1 3 5
Filamentous Algae 30.0

Plant Dominance

Figure 7. Tier 2 sample sites where Eurasian waterilfoil was collected, May 24, 2016.
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Figure 8. Tier 2 sample sites where curly-leaf paiweed was collected, May 24, 2016.

4.2.2 August 18, 2016 Survey

A second invasive mapping survey was completed wguat 18, 2016 and found that
Eurasian watermilfoil had increased and was novedoyg 24.3 acres (Figure 9). Curly-
leaf pondweed was not detected in this surveynbotnative brittle naiad was found to
be covering an area of approximately 8.2 acreu(Eid0).
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Figure 9. Griffy Lake Eurasian watermilfoil areas, August 18, 2016.

Figure 10. Griffy Lake brittle naiad areas, August18, 2016.
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A second Tier 2 survey was completed on AugusR0&6. The same fifty sample sites
were included in the survey. Plants were preseatrhaximum depth of 14 feet. Only
five species were collected and plants were prestefl?% of littoral sites. Once again,
coontail was collected at the highest frequencyqbfdllowed by Eurasian watermilfoil
(22%) (Figure 11). Non-native brittle naiad, whighs not present in the spring survey,
was found at 18% of sites during the summer (Fid@e The results of the August Tier
Il survey of Griffy Lake can be found in Table 3.

Table 3. Griffy Lake Tier 2 Survey Results, August 18, 2016.

Occurrence and Abundance of Submersed Aquatic Plant sin Griffy Lake (all depths).

County: Monroe Total Sites: 50 Mean species/site: 0.94
Date: 8.18.16 Sites with plants: 28 SE Mean species/site: 0.14
Secchi (ft): 8.0 Sites with native plants: 25 Mean native species/site: 0.54
Max Plant Depth (ft):  14.0 Number of species: 5 SE Mean natives/site: 0.08
Trophic Status: Meso # of native species: 3 Species diversity: 0.62
Littoral Sites: 40 Maximum species/site: 3 Native species diversity: 0.14
Frequency of
All Depths Occurrence Rake score frequency per sp. Plant Dominance
Species 0 1 3 5
Coontail 50.0 50.0 16.0 4.0 30.0 35.6
Eurasian watermilfoil 22.0 78.0 12.0 80 2.0 9.2
Brittle naiad 18.0 82.0 10.0 4.0 4.0 8.4
Sago pondweed 2.0 98.0 2.0 0.0 0.0 0.4
Slender naiad 2.0 98.0 0.0 2.0 0.0 1.2

Other species obsened: Sweet flag, arrowhead, creeping water primrose,swamp rose mallow/hibiscus, water
willow, American pondweed, and water stargrass.

Occurrence and Abundance of Submersed Aquatic Plant s in Griffy Lake (0-5 ft).
County: Monroe Total Sites: 14 Mean species/site: 2.00
Date: 8.18.16 Sites with plants: 14 SE Mean species/site: 0.18
Secchi (ft): 8.0 Sites with native plants: 12 Mean native species/site: 1.00
Max Plant Depth (ft):  14.0 Number of species: 5 SE Mean natives/site: 0.15
Trophic Status: Meso # of native species: 3 Species diversity: 0.69
Littoral Sites: 14 Maximum species/site: 3 Native diversity: 0.26
Frequency of
Depth: 0 to 5 ft Occurrence Rake score frequency per sp. Plant Dominance
Species 0 1 3 5
Coontail 85.7 14.3 286 7.1 50.0 60.0
Eurasian watermilfoil 57.1 429 28.6 21.4 7.1 25.7
Brittle naiad 42.9 57.1 21.4 143 7.1 20.0
Sago pondweed 7.1 929 7.1 0.0 0.0 1.4
Slender naiad 7.1 929 0.0 7.1 0.0 4.3
Occurrence and Abundance of Submersed Aquatic Plant sin Griffy Lake (5-10 ft).
County: Monroe Total Sites: 14 Mean species/site: 0.93
Date: 8.18.16 Sites with plants: 9 SE Mean species/site: 0.25
Secchi (ft): 8.0 Sites with native plants: 9 Mean native species/site: 0.64
Max Plant Depth (ft):  14.0 Number of species: 3 SE Mean natives/site: 0.13
Trophic Status: Meso # of native species: 1 Species diversity: 0.47
Littoral Sites: 14 Maximum species/site: 3 Native diversity: 0.00
Frequency of
Depth: 5 to 10 ft Occurrence Rake score frequency per sp. Plant Dominance
Species 0 1 3 5
Coontail 64.3 35.7 143 7.1 429 50.0
Brittle naiad 14.3 857 71 00 7.1 8.6

Eurasian watermilfoil 14.3 857 7.1 7.1 0.0 5.7
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Table 3Continued

Occurrence and Abundance of Submersed Aquatic Plant  sin Griffy Lake (10-15 ft).

County: Monroe Total Sites: 12 Mean species/site: 0.50

Date: 8.18.16 Sites with plants: 5 SE Mean species/site: 0.19

Secchi (ft): 8.0 Sites with native plants: 4 Mean native species/site: 0.33

Max Plant Depth (ft):  14.0 Number of species: 3 SE Mean natives/site:  0.14

Trophic Status: Meso # of native species: 1 Species diversity: 0.50

Littoral Sites: 12 Maximum species/site: 2 Native diversity: 0.00

Frequency of

Depth: 10 to 15 ft Occurrence
Species

Coontail 33.3
Brittle naiad 8.3
Eurasian watermilfoil 8.3

Rake score frequency per sp.

0 1 3 5
66.7 16.7 0.0 16.7
91.7 83 0.0 0.0
91.7 83 0.0 0.0

Plant Dominance

20.0
1.7
1.7

Figure 11. Tier 2 sample sites where Eurasian watailfoil was collected, August 18, 2016.



Griffy Lake AVMP

February 2017 -13-

Figure 12. Tier 2 sample sites where brittle naiagvas collected, August 18, 2016.

Hydroacoustic data was collected using a Lowrano&Hunit during the invasive and
Tier 2 surveys. This data was uploaded to BioBaseers. BioBase programs use this
data calculate the percent of the lake that wasreovwith vegetation, plant biovolume,
and overall lake volume. According to the repé&.,4% of Griffy Lake was covered
with vegetation and 40.6% of the lake’s water vaduwas filled with aquatic plants.
This is valuable baseline data that can be usédtune comparisons. Figure 13
illustrates the plant coverage within Griffy Lake August 18, 2016.
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Figure 13. Griffy Lake plant biovolume, August 18,2016.

4.3 Plant Sampling Discussion

Table 4 compares Tier Il surveys completed 2004920@ 2016. There has been some
noticeable variation in the plant community over gast 12 years. A lot of this
variability can likely be attributed to the Braaiti elodea eradication treatments that
occurred in 2006 and 2007. The plant populati@djotably required a few years to
recover from the eradication treatment. By the atmmer of 2009 the population was
almost back to pre-treatment levels. No surveysiwed for 6 years after 2009.
Strangely, the plant population now appears less@mnt and diverse then it did two
years following the eradication efforts. Nativeelisity and the percentage of littoral
sites with plants have both declined since 2008e fEason for the decline is not clear as
there could be a wide variety of factors impactimg plant population.

Invasive species may have an impact on diversityative vegetation. Eurasian
watermilfoil was not detectable from the spring2606 until late summer of 2008.
Treatments completed in 2009 reduced Eurasian mdteil to 1% occurrence by late
summer. No treatments have occurred since 2002016, Eurasian watermilfoil was
found covering 22-25 acres of the lake and waseptest 22% of overall sampling sites
and 57% of sites from 0-5 feet in the summer surdayerestingly, brittle naiad, which
was present at 40% of sample sites in the sumn20@8, was not collected in the spring
of 2016 and was only at 18% of sites by late sumn@arrly-leaf pondweed, which is
typically abundant in the spring, was only foun@% of sample sites in May of 2016.
One native species that appears to have declinreddsa. Chara was routinely found at
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10-20% of sites in 2008 and 2009, but was not ctdbtbin late summer of 2016. Slender

and southern naiad also were found at lower lane?§16.

Table 4. Griffy Lake Tier 2 survey comparison &dditional data broken down by depth range
can be found in Append)x

Griffy Lake

Surveyor AC IDNR AC AC AC AC I AC AC AC AC AC AC
Date 8/31/2000 7/11/20p5 8/8/2006 8/21/3007 5/5/4008 2008 8/26/2008 5/7/20Q0 6/30/2q09 8/18/3009 5/24/p0186/2M1
Total Sites 62 78 50 100 100 100 104 100 10p 140 5p 50
Littoral Sites 61 72 48 83 86 93 99 93 81 94 40 44
Sites with Plants 58 68 22 28 39 27 58] 55 59 74 2 2B
% Sites with plants 94% 87%) 449 289 39% 27%0 586 5%% 54% 7% % P 56%
Sites with Native Plants 54 na 21 28 20 21 29 4 5 6p % 45
Percent Littoral Coverage  95% 949 46% 3496 45%6 2% 59% 5% % 7P 80% 65% 70%
Maximum Plant Depth 20 18 18 13 12 15 15 13 14 14 14 i
Secchi (ft) 10 7.5 5.5 10 9 10 12 16 11 12 7 8
Number of Species 10 11 4 1 3 5 7 9 9 10 7 5
Number of Native Specig¢s 6 7 3 1 2 3 5 7 6 7 5 3
Species Diversity 0.75 0.81 0.57] 0.00 0.5¢ 0.48 0.Y7 0B3 78 0] 0.74 0.72 0.62
Native Species Diversit 0.32 0.64 0.4 0.0p 0.41 0$3 60F 074 0.71 0.64 0.61 0.14
Mean Native Species/Sfe  0.99 1.3 0.50 0.38 0.p1 oR7 5 (9 0.55 0.78 1.01 0.68 0.54

FOO - Depth: 0 to 25 ft
Eurasian Watermilfoil 54.8 69.9 0.0 0.0 0.0] 2. 1 160 2p 1.0 18.0 22.0
Curly-leaf pondweed 3.2 16.4 0.0 0.0 23. 0. 0. 120 jo 0 34 20 0.0
Brittle naiad 21.0 17.8 0.0 0.0 0.0 10.4 54. 0. 35|0 440 0 0 180
Brazilian elodea 32.3 49.3 10.0 0.0 0.0 0. 0. 0.p 0o oo 0 d 00
Coontail 80.6 72.6 38.0 0.0 0.0 0.0 0.0 4.4 12p 18J0 44.0 5.0
Sago pondweed 8.1 8.2 0.0 0.0 0.4 3. 9.p 2p 3|0 10 1p.0 p.0
Chara sp. 3.2 2.7 10.0) 28.0 17. 15p 100 230 19.0 4.0 10 0 D
Slender naiad 3.2 15.1 0.0 0.0 0. 0. 10p0 0p 0[0 Q0 4.0 0
Southern naiad 0.0 0.0 0.0 0.0 0.0 0. 0. 1410 34.0 5¢.0 0 .0 P
Canada waterweed 0.0 0.0 0.4 0. 0 1.0 0.0 4.0 6.0 5.0 0.0 0.0
Horned pondweed 0.0 0.0] 20 0.0 4.0 3.0 1.0 4.0 3.0 0.0 0.0 0.0
Small pondweed 1.6 8.2 0.0 0.0 0.0 0. 0. p 5.0 0.0 0.0
American pondweed 1.6 2.7 0.0 0.0 0. 0. 0. op 0Jo qo Q0 .0
Leafy pondweed 0.0 0.0 0.0 0.0 0.0 5.0 10.0 4.0 0.0 0.0 6.0 2.0
Flatstem pondweed 0.0 0.0 0.0| 0.4 0. 0. op ojo oo 2.0 0.0 0.0
Filamentous algae 4.8 na na na ng n np na na a30.0 0.0

5.0 Public Involvement

The Bloomington Parks Department manages the bogb,rboat rental, and the area
surrounding Griffy Lake. The Parks Department pasted signage informing lake users
of the importance of cleaning off boats when entgand exiting Griffy Lake. This was
especially important when Brazilian elodea was gmef the lake, but remains
important today due to the presence of invasivatpla Griffy Lake and the presence of
invasive plants and animals in nearby lakes. ithjgortant to obtain input from these
users and inform them of the plant survey results@otential actions designed to
alleviate nuisance conditions. Information conaegrthe plan was presented at the Parks
meeting on October 14, 2016. In order to gain ifim the lake users a user survey
was distributed. Approximately 20 individuals waneattendance and 11 filled out the
survey. The results of the survey are found inld &b Less than half of respondents
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believed Griffy Lake had nuisance levels of aquaéigetation, but 94.7% were in favor
of controlling vegetation. Several individuals esgsed a desire to only control invasive
plants (the only type of vegetation control LARHIwuUpport).

Table 5. Lake User Survey, October 14, 2016.

Griffy Lake 10/25/16

How many years have you been using the lake? L2ga: 22.2% 51010 0.0%
2t05:11.1% Over 10: 66.7%

How do you use the lake (mark all that apply) Smimg 0.0%  Camping 0.0%
Boating 44.4% Other 66.7%
Fishing 68.4%

Does Griffy Lake have aquatic plants in nuisance
guantities? Yes: 44.4%  No: 22.2%

Does aquatic vegetation interfere with your use or
enjoyment of the lake? Yes: 44.4%  No: 55.6%

Are you in favor of continuing efforts to control
vegetation on the lake? Yes: 94.7%  No: 0.0%

Mark any of these you think are problems on your

lake:
Too many boats access the lake 11.1%
Too much fishing 0.0%
Fish population problem 11.1%
Dredging needed 33.3%
Too many aquatic plants 33.3%
Not enough aquatic plants 0.0%
Poor water quality 11.1%

Comments:

Water quality is poor sometimes.

Need to keep control of invasive water plants or loose recreation quality and potential!!
| support the removal/management of invasive aquatic plants in the lake.

Hard to fish from shore. Only invasives should be controlled.

Love the variety of rental boats available. Paddle boards have been a great addition.
Invasive species are a danger to native ecosystem.

It will be important to continue keeping lake usmfermed of plant management
activities on this lake. Notifications concernipgblic meetings should be posted at the
boat ramp and park entrance. In addition, oncetatign management commences
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signage needs to be posted at the park entrangaudatid ramp. This signage should
inform the public of what is being applied, whagetation is being targeted, and any
associated lake use restrictions.

6.0 Goals and Objectives
An effective aquatic vegetation management plamsé have clearly defined goals and
objectives. The vegetation management goals fliatva public lakes, which were
created by IDNR, are as follows:
Develop or maintain a stable, diverse aquatic ptammunity.
Direct efforts to preventing and/or controlling thegative impacts of aquatic
invasive species.
Provide reasonable public recreational access wihileimizing the negative
impact on plants, fish, and wildlife resources.

In order to achieve these goals and measure tleessiof the actions, the plan needs to
define some clear, achievable, and measurable reareay objectives. The following
objectives have been created based on lake usdr pgst sampling data, and aquatic
plant management best management practices:
1. Reduce and maintain Eurasian watermilfoil to bel®#®b6 frequency of
occurrence.
2. Maintain plant coverage at 50%.
3. Improve native plant diversity to 6 native speaeBected in summer Tier
2 surveys and a native plant diversity index 060.7
4. Maintain adequate navigational lanes from the baafp to the main lake.

7.0 Management Options

Now that there are clear objectives in place onstroonsider the various control
techniques that can be implemented in order to these objectives. There are a variety
of options available. The alternatives that wéldxplored include: no action; cultural
control; environmental control; mechanical contrognual control; biological control;
chemical control; and any combination of these m@sh

A number of different techniques have been sucabgsfsed to control nuisance
vegetation. These techniques vary in terms of #féicacy, rapidity, and selectivity, as
well as the thoroughness and longevity of contielytare capable of achieving. Each
technique has advantages and disadvantages, degemdihe circumstances.

Selectivity is a particularly important charactea®f control techniques. Nearly all
aquatic plant control techniques are at least sdrmaesgelective, in that they affect some
plant species more than others. Even techniqudsaaiharvesting that have little
selectivity within the areas to which they are &gapkan be used selectively, by choosing
only certain areas in which to apply them. Selgtytican also occur after the fact, as
when a technique controls all plants equally bmesgrow back more rapidly. One facet
of selecting an appropriate aquatic plant congohhique is matching the selectivity of
the control technique with the goals of aquatiaptaanagement. When controlling
Eurasian watermilfoil, for example, it is typicalligsirable to use techniques that control
Eurasian watermilfoil with minimal impact on mosittive species (Smith, 2002).
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7.1 No Action

No plant management activity has taken place ferptst several years and Eurasian
watermilfoil is currently occupying a 20-30 acreaiof a 60 acre littoral zone. Native
plant diversity and abundance has declined sirexet phanagement activities ceased in
2009. Would this decline continue if no actionaken? If conditions were right
Eurasian watermilfoil could spread into deeper wateas. This level of nuisance
vegetation could lead to a decrease in lake ugbébgublic and potential ecological
problems within the lake.

7.2 Cultural Control-Prevention

Preventing an invasive species from entering anvatyy is the preferred control
technique. This is a very difficult task wher@mes to a plant like Eurasian
watermilfoil which is established in many aquatygstems throughout the Midwest and
spreads through fragmentation. It is obviouslylade to prevent Eurasian watermilfoil
from getting into Griffy Lake, but there are sevearther invasive species that can also be
spread in the through fragmentation and introduackiom boat trailers that have yet to
find their way to Griffy Lake. Regular monitoriragnd education of lake users can help
keep these other invasive plants from gaining #hiwld. In addition, if Eurasian
watermilfoil is controlled in Griffy Lake, it wilbe important to prevent any remaining
plants from reaching current levels by finding #hnégds and controlling them as soon as
possible. Regular plant monitoring should be ideldito find any new infestations of
invasive species.

7.3 Environmental Control-Drawdown & Nutrient Reddion

Two environmental controls that should be considiéoe Griffy Lake are water level
manipulation and nutrient reduction. Water levanipulation refers to the raising of
water levels to control aquatic vegetation by drimgror lowering to control aquatic
vegetation by exposing them to freezing, dryineat. Use of water level manipulation
for aquatic plant management is limited to lakes @@servoirs with adequate water
control structures. Griffy Lake does have a cdrdtaucture, but due to the fact that
Eurasian watermilfoil is growing to a depth of EEf, this may not be a realistic option.

Plant growth can be limited if at least one nutrievhich is critical for growth, is in short
supply. Nitrogen, phosphorus or carbon are usulaéynutrients limiting plant growth in
lakes. Therefore, if at least one of these nutsiean be limited sufficiently so that plants
do not grow to a nuisance level, this nutrient {ation can be used as a method of
aguatic plant management. Generally, howevertplarindiana can obtain the majority
of necessary nutrients from the soil. Reductionudfients can actually aggravate an
existing problems by increasing light penetratieading to an expansion in plant growth
(Hoyer & Canfield, 1997). However, in certainusitions, nutrient reduction can be
effective at reducing overabundant floating vegetabr microscopic algae blooms.
Currently, Griffy Lake does not have excessivetilgaplants or algae, but with a
reduction in plant cover this could change. Presistudies have pointed out areas of
concern within the watershed. Parks officials sth@ontinue to work with these parties
in an effort to maintain and improve Griffy Laketgater quality.
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7.4 Mechanical Control

Mechanical control includes cutting and/or harvegbf aquatic vegetation or dredging
the bottom sediments to eliminate aquatic planivgfito The main advantage to
mechanical control is the immediate removal ofglat growth from control areas and
the removal of organic matter and nutrients.

One of the most common mechanical control techsiquised on larger lakes in the
Midwest is mechanical harvesting. Mechanical hsiimg uses machines which cut plant
stems and, in most cases, pick up the cut fragnfentisposal. This type of mechanical
control has little selectivity. Where a mix of Baran watermilfoil and native species
exists, harvesting favors the plant species thawdrack most rapidly following
harvesting. In most cases, Eurasian watermilémbvers from harvesting much more
rapidly than native plants. Thus, repeated haivgstastens the replacement of native
species by Eurasian watermilfoil and often leaddeiose monocultures of Eurasian
watermilfoil in frequently harvested areas. Hatwagalso stirs up bottom sediments
thus reducing water clarity, kills fish and manyentebrates, and hastens the spread of
Eurasian watermilfoil via fragmentation.

Dredging has been used effectively in the upperaérigriffy Lake. The area from the
boat slips leading out to the main lake was magifstantly deeper when the lake was
drawn down in 2013. Navigation in this area hatdrically been hampered by the
shallow water and dense plant beds. Deepeningeddrtea has reduced the amount of
nuisance vegetation growth and has improved nawigafl his control technique may
need to be repeated every 7-10 years in order tatamareasonable navigation.

7.5 Physical Control-Hand Pulling, Cutting, Raking

Removal of small amounts of vegetation by handctvimterfere with beach areas or
boat docks, may have some limited benefits in saraths. Of course, hand removal is
labor intensive and must be conducted on a rol@ses. The frequency and practicality
of continued hand removal will depend on availépitif labor, regrowth or
reintroduction potential of the vegetation, andlthes| of control desired (Hoyer &
Canfield, 1997). Keep in mind that a plant liker&ian watermilfoil can quickly return
to a controlled area and the entire plant wouldirteee removed. In addition, plant
fragments should be removed so they don’t rooeiw areas. This technique may be
employed in the dock area. City personnel aredichio clearing out a 625 square foot
area without obtaining a permit.

7.6 Biological Control

Biological controls reduce aquatic vegetation usitiger organisms that consume aquatic
plants or cause them to become diseased. Theliwdagical controls for nuisance
vegetation used in Indiana are the grass, catifoil weevil, and a variety of insects

which prey upon purple loosestrife.
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The grass cargdtenopharyngodon idellay an herbivorous fish imported from Asia.
Triploid grass carp, the sterile genetic derivat¥éhe diploid grass carp, are legal for
use in Indiana. Grass carp tend to produce albtring aquatic plant control. Itis very
difficult to achieve a stocking rate sufficientdelectively control nuisance species
without eliminating all submersed vegetation. Theg not particularly appropriate for
Eurasian watermilfoil control because this spe@dew on their feeding preference list;
thus, they eat most native plants before consumurgsian watermilfoil. Grass carp are
also difficult to remove from a lake once they haeen stocked and are also illegal to
stock into Indiana natural lakes. Grass carp ateeacommended for nuisance vegetation
control in Griffy Lake.

The milfoil weevil,Euhrychiopsis leconteis a native North American insect that can
feed on Eurasian and Northern watermilfoil. Nunusretudies have been conducted to
evaluate the utility of native insect herbivoregpasential biocontrol agents of Eurasian
watermilfoil, but none have proven to be predictadohd effective to date. One of those
studies was completed on Griffy Lake. Also, ifimatinsects were able to effectively
control introduced populations of Eurasian watefmijlnew introductions of the weed
would not result in population development and espan to weedy proportions.
Historical accounts of the introduction and spreBurasian watermilfoil suggest this
has not occurred (Gettys et. al., 2014)

7.7 Chemical Control

Chemical control uses chemical herbicides to reduaiminate aquatic plant growth.
Safety and potentially adverse environmental effecbften a concern when it comes to
chemical control. Extensive testing is require@gfiatic herbicides to ensure that the
herbicides are low in toxicity to human and anitifaland they are not overly persistent
or bioaccumulated in fish or other organisms. ftéiotakes several decades of testing by
the Environmental Protection Agency (E.P.A.) befaneherbicide is approved for
aguatic use. After E.P.A approval and registratiba herbicide must go through the
registration process in each state.

One disadvantage to the use of aquatic herbicglesier use restrictions. These
restrictions must be posted prior to treatment palaic body of water. The most
common restriction is irrigation. Another disadisge to the use of herbicides is the
release of nutrients that can occur if large acéaggetation are controlled. This can be
avoided by early application that controls vegetatiefore it reaches its maximum
biomass. These perceived disadvantages are oftes but-weighed by this technique’s
proven effectiveness, potential selectivity, arfdrafability.

There are two different types of aquatic herbicidgstemic and contact. Systemic
herbicides are translocated throughout the plamdsizereby kill the entire plants.
Fluridone (trade name Sonar & Avast!) and 2,4-Bdé& name Navigate, Sculpin, &
DMA4 IVM), and triclopyr (trade name Renovate) agstemic herbicides that can
effectively control Eurasian watermilfoil.



Griffy Lake AVMP
February 2017 -21-

Whole-lake fluridone applications are one of thestreffective means of controlling
Eurasian watermilfoil. Successful fluridone treants yield a dramatic reduction in the
abundance of Eurasian watermilfoil, often redudtrig the point that Eurasian
watermilfoil plants are difficult to detect followy treatment. This was observed
following the Brazilian elodea eradication treattsenUnfortunately, Eurasian
watermilfoil was detected 1 year after the finarilone treatment. Eurasian
watermilfoil is known to exist upstream of Griffyake and that population likely led to
the recolonization of the lake.

Triclopyr and 2,4-D are both effective systemicti@des for control of Eurasian
watermilfoil. These products can be used for ingaisolated milfoil beds as opposed to
whole lake treatments. Both herbicides are faielgstive to Eurasian watermilfoil.
These products are a good alternative to fluridehen Eurasian watermilfoil is located
in specific areas and when there are fluridoneeqtsde desirable plants within the
population. It is difficult to completely eliminaEurasian watermilfoil with these
herbicides, but an aggressive treatment programdaggnificantly reduce milfoll

density and abundance to a more manageable amdidigléevel. One drawback to using
2,4-D is the water use restrictions on irrigation.

Contact herbicides can also be effective for cdimigpsubmersed vegetation in the short
term. The two primary contact herbicides usecctontrol of submersed vegetation are
diquat (trade name Reward) and copper based fotimga(trade names Komeen,
Nautique, and Clearigate). These products carsed to control Eurasian watermilfoil,
but the longevity and selectivity is often limited.

8.0Action Plan

We have established that Griffy Lake has an infestaf Eurasian watermilfoil which is
producing dense mats that can hinder recreatiat@itées. This is troublesome in a

lake that is heavily used for shoreline fishing atimited to electric motors for offshore
fishing. Dense levels of Eurasian watermilfoil @dso have impacts on the fish
population and overall ecology of the lake. Thesecerns were expressed by lake users
during the public meeting.

After reviewing available plant control optionsstrecommended that the City take an
integrated approach to controlling this problemakhincludes a spot treatment of
Eurasian watermilfoil with a selective systemichieide, monitoring of the plant
population, periodic dredging of the high use baatp area, and continued education of
the lake users. The herbicide treatment shouidibated in early spring

2017. Treatment should be completed with graritR registered 2,4-D herbicide
(trade name: Navigate) at a rate of 2.0 ppm. Tweat areas should be mapped out in
April or early May with an invasive survey. Itéstimated that the cost of this treatment
will be around $19,500.00. Up to 30 acres may irequeatment. This treatment will
require permitting from IDNR. IDNR has indicatdtht they will approve this
application. A copy of the permit is located i tAppendix and will need to be signed
and submitted along with a check for $5.00. Thisudd be completed in January.
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In addition to the herbicide treatment, it is alsoommended that plant sampling be
conducted in the spring and late summer to askedsdatment effectiveness. Sampling
should include an invasive species survey in thmgmf 2017 and an invasive and Tier

2 survey in late summer. This data can then bé tsassess the treatment effectiveness
and impacts on native vegetation and to updatgegetation management plan.
Sampling and plan updates will cost approximat@yp80.00. LARE funding is

available for sampling and plan updates. A graplieation has been included in the
Appendix of this plan that includes the plan updatd treatment. This will need to be
signed and submitted prior to January 31.

The public needs to be made aware of the treatnfeogting of signage informing lake
users of the treatment will be required. In additilake users need to be encouraged to
keep new invasive plants out of the lake. At aimum signage should be maintained at
the launch sites to inform boaters of the needdarcoff their equipment before entering
or leaving the lake. A public meeting should b&lhe late summer to inform lake users
of the treatment and sampling results, best managepnactices, and future plans.

Navigation was greatly improved around the boatpamea following the 2013 dredging.
Hydroacoustic data showed that the channel leddamg the ramp to the bridge still has
9-10 feet of water. Since the ramp is locatednenupstream side of the main lake it will
likely collect a lot of sediment following heavyimaevents. Depth readings should be
taken from this area every year in order to asesseed for future dredging.

This plan has focused on management of vegetalWf@getation management and the
overall water quality of Griffy Lake is impacted lhat occurs in the watershed. It
would benefit the longevity and health of Griffykeaif Parks personnel continue their
efforts to improve and maintain the reservoir'sevahed.

The action plan is summarized below:

1. Complete treatment of invasive Eurasian waterniliaih 2.0 ppm of EPA
approved Navigate herbicide. Treatment shouldopepteted following a spring
invasive survey

2. Complete Tier 2 and invasive surveys in late sunimassess the effectiveness
of the treatment and need for additional actidmsaddition, survey can also be
used to monitor the spread of other, less problematasive species like curly-
leaf pondweed and brittle naiad. This informatstiould be used to update the
vegetation management plan each season.

3. Annually monitor depths within the dredged charleatling to the main lake
insuring there is adequate water depth for navegatiConsider budgeting for
dredging this area every 10-15 years.
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4. Educate lake users of the importance of cleanirgsehen entering and leaving
Griffy Lake with the use of signage and public nvegt. Work with stakeholders
upstream of Griffy Lake to reduce Eurasian watefioilibbundance in watershed.

5. Continue to work to improve and maintain the Griff§ke watershed.

Table 6. Estimated 5-Year vegetation management bget estimate for Griffy Lake

#
#$% & 'O+, ) .I0

In order to obtain and maintain funding for thigject the City will have to complete a
few tasks. We realize that this is a new endeaud,in order to further streamline this
process the following tasks are listed chronoldiyidzelow:
- Submit a completed LARE grant application, locatethe Appendix, by January

15, 2017.

Submit a signed permit application, located inAlppendix, with a $5.00 check

to IDNR by February 1, 2017.

If selected to receive a grant, submit bid reqtmsbs (provided by IDNR) to a

minimum of 3 contractors by March 1, 2017.

Select a contractor by March 20, 2017.

Submit contractor invoices to IDNR for 80% paymeaifection.
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10.2 LARE Grant Application (Sponsor needs to sigand fill out sections A and B,
Page 1 and top of page 2, electronic copy has baeade available)
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10.3 LARE Tier 2 Data Comparison by Depth Range

Griffy Lake

Surveyor AC IDNR AC AC AC AC I AC AC AC AC AC AC
Date 8/31/2004 7/11/20p5 8/8/20p6 8/21/4007 5/5/4008 200B| 8/26/2008 5/7/2000 6/30/2409 8/18/2009 5/24/p016/80L
Total Sites 62 78 50 100 100 100 104 100 10p 100 5p 50
Littoral Sites 61 72 48 83 86 93 99 93 81 94 40 44
Sites with Plants 58 68 22 28 39 27 58| 55 59 74 2 2B
% Sites with plants 94% 87% 44% 289 39% 27%6 5806 5%% 54% 7% % F 56%
Sites with Native Plants 54 na 21 28 20 2]] 29 4 5 6p Y] 15
Percent Littoral Coverage ~ 95% 949 46% 34%6 45%6 2%% 54% 50% % 7R 80% 65% 70%
Maximum Plant Depth 20 18 18 13 12 15 15 13 14 14 14 i
Secchi (ft) 10 7.5 55 10 9 10 12 16 11 12 7 8
Number of Species 10 11 4 1 3 5 7 9 9 104 7 5
Number of Native Specigs 6 7 3 1 2 3 5 7 6 7 5 3
Species Diversity 0.75 0.81 0.57] 0.00 0.5f 0.48 7 0B3 78 0] 0.74 0.72 0.62
Native Species Diversit 0.32 0.64 0.4 0.0p 0.41 0§3 60F 074 0.71 0.64 0.61 0.14
Mean Native Species/Sfe  0.99 1.3 0.50 0.38 0.p1 op7 5 (9 055 0.78 1.01 0.68 0.54

FOO - Depth: 0to 25 ft
Eurasian Watermilfoil 54.8 69.9 0.0 0.0 0.0] 2.4 1. 160 2p 10 18.0 22.0
Curly-leaf pondweed 3.2 16.4, 0.0 0.0 23. 0. 0. 120 Ho o0 13 20 0.0
Brittle naiad 21.0 17.8 0.0 0.0 0.0 10. 54, 0. 35|0 440 0 0 180
Brazilian elodea 32.3 49.3 10.0 0.0 0.4 0. 0. 0p 0jo oo 0 ¢ 00
Coontail 80.6 72.6 38.0 0.0 0.0 0.0 0.0 4.4 12p 18J0 44.0 5.0
Sago pondweed 8.1 8.2 0.0 0.0 0.4 3. 9.p 2P 3|0 10 10.0 p.0
Chara sp. 3.2 2.7 10.0 280 17. 15p 10j0 230 19.0 4.0 o 0 D
Slender naiad 3.2 15.1 0.0 0.0 0.4 0. 10J0 (o] o] 0[0 [0 (0] 4.0 0
Southern naiad 0.0 0.0 0.0 0.0 0.4 0. 0. 14}0 34.0 5.0 0 0 P
Canada waterweed 0.0 0.0 0.0 0. 09 1.0 0.0 4.0 6.0 5.0 0.0 0.0
Horned pondweed 0.0 0.0 20 0.0 4.0 3.0 1.0 4.0 3.0 0.0 0.0 0.0
Small pondweed 1.6 8.2 0.0 0.0 0.0 0.4 0. 0.p op 5.0 0.0 0.0
American pondweed 1.6 2.7 0.0 0.0 0. 0. 0. op 0Jo qo Q0 .0
Leafy pondweed 0.0 0.0 0.0 0.0 00 50 10.0 4.0 0.0 0.0 6.0 2.0
Flatstem pondweed 0.0 0.0 0.0| 0.4 0. 0. op ojo oo 2.0 0.0 0.0
Filamentous algae 4.8 na na na ng n np na na a30.0 0.0

FOO - Depth: 0to 5 ft
Eurasian Watermilfoil 86.4 na 0.0 0.0 0.0 0.0 0. 214 op 00 571 57.1
Curly-leaf pondweed 45 na 0.0 0.0 13. 0. 0. 143 (0] 0] 40 1 1 0.0
Brittle naiad 36.4 na 0.0 0.0 0.0 17.6 82. 0. 611 640 00 2.9 4
Brazilian elodea 36.4 na 0.0 0.0 0.0 0. 0. 0. op ojo qo 0 Q@
Coontail 68.2 na 21.4 0.0 0.0 0.0 0.0 0.4 5. 16J0 643 8%.7
Sago pondweed 9.1 na 0.0 0.4 0. 5. 1134 3|6 56 1p.0 35.7 7.1
Chara sp. 9.1 na 28.6) 56.0 20. 26p 257 290 21.8 4.0 1.0 p.0
Slender naiad 45 na 0.0 0.0 0.0 0.4 114 0p 0jo 00 11 1
Southern naiad 0.0 na 0.0 0.0 0. 0. 0. 143 64.7 7.0 0 0 P
Canada waterweed 0.0 na 0. 0. 09 29 0.0 14.7 27.8 20.0 0.0 0.0
Horned pondweed 0.0 na 0.0 0.0 133 8.8 2.9 14.3 16.7 0.0 0.0 0.0
Water stargrass 0.0 na 0.0, 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Small pondweed 0.0 na 0.0 0.0 0.0 0. 0. 0p 0jp 4.0 0.0 0.0
American pondweed 45 na 0.0 0.0 0. 0. 0.p o (0] (0 K] 0 0
lllinois pondweed 0.0 na 0.0 0.0 0.0 0.0| 0.4 0. 0. op 00 00O
Leafy pondweed 0.0 na 0.0 0.0 0.00 14.7 17.1 10.7 0.0 0.0 214 0.0
Flatstem pondweed 0.0 na 0.0 0.4 0. 0. 0p ojo qo 4.0 0.0 0.0
Filamentous algae 13.6) na na na ng n np ra a ha 28.6 0.0
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Species Frequency of Occurrence - Depth: 5to 10 ft
Eurasian Watermilfoil 56.5 na 0.0 0.0 0.0 2.5 2.9 192 5 22 71 14.3
Curly-leaf pondweed 4.3 na 0.0 0.0 30. 0. 0. 135 2|7 qo .0 0.0
Brittle naiad 21.7 na 0.0 0.0 0.0 10.4 52. 0. 6419 497 00 431
Brazilian elodea 435 na 21.4 0.0 0.0 0.4 0. 0.p 0p 0|0 qo .0
Coontail 91.3 na 57.1 0.0 0.0 0.0 0.0 5.9 248 13J0 50.0 64.3
Sago pondweed 13.0 na 0.0) 0.4 0. 2% 10 19 q4 7 .0 D.0
Chara sp. 0.0 na 0.0 37.1 22.4 15. 0. 231 216 18.0 .0 D.0
Slender naiad 4.3 na 0.0 0.0 0.0 0.4 126 0p 0J0 (0 (0] 2.4 .0
Southern naiad 0.0 na 0.0 0.0] 0.4 0. 0. 192 51.4 6f.4 .0 0 P
Canada waterweed 0.0 na 0. 0. 0. op ojo 1.9 2.7 0.0 0.0 0.0
Horned pondweed 0.0 na 7.1 0.0 0. 0. 0.p op 0[0 qo .0
Water stargrass 0.0 na 0.0 0.4 0. 0. 0p 0jo 00 4.0 0
Small pondweed 4.3 na 0.0 0.0 0.0 0.4 0. 0.p o0p 8.7 0.0 0.0
llinois pondweed 0.0 na 0.0 0.0 0.0 0.0 0. 0. 0. op 0o 00O
Leafy pondweed 0.0 na 0.0 0.0 0.0 04 10.0 1.9 0.0 0.0 0.0 0.0
Flatstem pondweed 0.0 na 0.0} 0. 0. 0. op qo 2.2 0.0 0.0
Filamentous algae 0.0 na na na| ng n np na ha 14.3 0.0
Species Frequency of Occurrence - Depth: 10 to 15 f
Eurasian Watermilfoil 20.0 na 0.0 0.0 0.0 5.0 0. 0. 0.p 0j0 0.0 8.3
Curly-leaf pondweed 0.0 na 0.0 0.0 26. 0. 09 6.3 0.0 0.0 0.0 0.0
Brittle naiad 0.0 na 0.0 0.0 0.0 00| 17.4 0.0 0.0 12.0 0.0 8.3
Brazilian elodea 20.0 na 16.7] 0.0 0.0 0.4 0. 0.p 0p 0|0 qo .0
Coontail 80.0 na 50.0 0.0 0.0 0.0 0.0] 6.3 53 32.0 33.3 33.3
Sago pondweed 0.0 na 0.0 0.0 0. 0p 43 0.0 0.0 0.0 0.0 0.0
Chara sp. 0.0 na 8.3 3.2 0.0 0gq 43 25.0 15.8 4.0 0.0 0.0
Slender naiad 0.0 na 0.0 0.0 0.0 0q 43 0.0 0.0 0.0 0.0 0.0
Southern naiad 0.0 na 0.0 0.0] 0.4 0. 0. op 10.5 24.0 0.0 0.0
Species Frequency of Occurrence - Depth: 15 to 20 f
Coontail 100.0 na 20.0 0.0 0.0 0.0 0.0 0.4 0. 0.p 0p 0|0
Filamentous algae 0.0 na na naj ng n np na a ha 30.0 0.0 |
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May 24, 2016 Tier 2 Survey Raw Data
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August 18, 2016 Tier 2 Survey Raw Data
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10.4 Aquatic Plant List

Scientific Name Common Name
Ceratophyllum demersum | coontalil

Chara sp. chara

Egeria densa Brazilian elodea
Elodea canadensis Canada waterwead
Heteranthera dubia water stargrass
Myriophyllum spicatum Eurasian watermilfoil
Najas flexillis slender naiad

Najas guadalupensis southern naiad
Najas minor brittle naiad
Potamogeton crispus curly-leaf pondweed
Potamogeton foliosus leafy pondweed
Potamogeton nodosis American pondweed
Potamogeton pusillus small pondweed
Potamogeton zosteriformis | flat-stemmed pondweed
Stuckenia pectinata sago pondweed
Zannichellia palustris horned pondweed




