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Executive Summary :
For this plan, information on West Otter Lake in Steuben County, Indiana was collected,
summarized, and interpreted to provide suggested activities for managing aquatic plants.
Funding for this plan was provided by a grant through the Indiana Department of Natural
Resources, Division of Soil Conservation, Lake and River Enhancement Program, along
with a cost-share provided by the West Otter Lake Association.

Problem Statement: This approximately 118 acre glacial lake has been colonized by the
invasive submersed exotic plant Eurasian watermilfoil, Myriophylum spicatum.  This
non-native species has been interfering with boating and fishing which are popular
activities at the lake. The milfoil growth also has the potential to negatively affect the use
of this aquatic resource by fish and wildlife by altering important native habitat and
decreasing the diversity of West Otter Lake’s plant community. Both lakeside residents
and users who launch at the IDNR boat ramp have been affected by the problem.  The
purpose of this plan is to provide guidance to IDNR and the West Otter Lake Association
in achieving the following goals: 1. Restore and maintain a stable, diverse aquatic plant
community that supports a good balance of predator and prey fish and wildlife species,
good water quality, and is resistant to minor habitat disturbances and invasive species.

2. Direct efforts to preventing and/or controlling the negative impacts of aquatic invasive
species. 3. Provide reasonable public recreational access to West Otter Lake while
minimizing the negative impacts on plant, fish, and wildlife resources.

A 2004 cursory spring plant survey, and late season Tier I and Tier II protocol aquatic
plant surveys noted dense milfoil colonization in West Otter is localized and limited to
approximately seven acres between the 5 and 10 foot depth contour. The densest milfoil
is located mainly along the south and west shorelines of the lake and on the central flat in
the northern portion of the lake’s basin near the launch. Some eastern shoreline areas of
the lake contain primarily native plants and may be areas for future protection as beneficial
habitat. 12 submersed aquatic plant species were noted in the surveys, indicating a
relatively diverse aquatic plant community for a lake that has faced water quality
challenges.

Treatments for aquatic plant control have taken place at West Otter Lake in some form
since 1968. During the 2004 season approximately 7 acres of Eurasian watermilfoil were
treated in the open lake with two channels treated for both Eurasian watermilfoil and
excessive growths of native plants. West Otter Lake has a large watershed totaling
approximately 4456 acres. Problems with lake eutrophication (nutrient enrichment)
have been noted and addressed in a Lake Diagnostic Study in 1991. (Earth Source 1991)
Subsequently the Steuben County soil and water conservation district initiated land
treatment efforts in the watershed from July of 1996 through spring of 2002. Lake
residents are currently connecting to a centralized sewage collection system which will
eliminate a significant nutrient component of West Otter Lake’s nutrient budget. Having
addressed long-term lake health through these efforts the West Otter Lake residents are
now seeking help in managing ongoing problems with aquatic plants.



Recommendations for future control of aquatic plant problems include the application of
aquatic pesticides to control Eurasian watermilfoil growth in the open lake and channels
and periodic plant surveys. A plan to utilize a single seasonal application of granular
2-4-D aquatic herbicide to control milfoil on approximately seven acres of the open lake
and the channels in the northeastern part of the lake is proposed and recommended as part
of this plan. Also included in the recommendation are periodic plant surveys to assess
treatment effectiveness and plant community changes. The cost for the recommended
plan is $6632.00 in 2005, $6938.06 in 2006, $7258.91 in 2007, $7595.29 in 2008, and
$7966.31 in 2009. The total cost for plan implementation over five years is $36390.57.

Introduction to West Otter Lake
Watershed and Water Body Characteristics: West Otter Lake is a natural kettle lake of
approximately 118 acres located in Steuben County Indiana. The lake is located 9.29
miles West of Angola at the intersection of U.S. 20 and State Road 327. (see map pg. 6)
West Otter Lake is roughly rectangular in shape and has a mean depth of 16.6 feet and a
maximum depth of 31 feet. It has a watershed area of approximately 4456 acres with the
following approximate land cover: 65.5% active agriculture, 7% fallow/idle, 14.5%
forested, 3.2% water bodies, 5.8% residential, and 4% wetlands. (Earth Source 1990)
Hammond Drain is the lakes main tributary entering West Otter Lake at the south end and
exiting the north end, flowing underneath U.S. 20 and into the Pigeon River. Significant
backflow also occurs from the pigeon river into West Otter Lake at times of high water in
the Pigeon River watershed. Major sources of watershed nutrients and sediments have
included agricultural field and feedlot runoff, lakeside septic systems, and tributary
streambed erosion. The Steuben County Soil and Water Conservation District has
addressed many of these sources through the West Otter Lake Land Treatment Program
from July of 1996 to the spring of 2002. Practices installed include six water and
sediment control basins, 2675 feet of grassed waterways, one grade stabilization structure,
four animal waste containment systems, utilization of 1,866,400 gallons of animal waste,
37.4 acres of tree plantings, and 2.5 acres of tree planting maintenance. The program is
estimated to retain 177 tons of watershed soil per year. Lakeside septic systems have
been addressed as a source of nutrients within the past year by connecting the lake’s
residents to a new centralized sewage collection system and treatment plant. Most of the
lake’s 2.3 miles of shoreline is developed, containing approximately 140 single family
homes, cottages, and campers. Volunteer monitoring indicates that secchi depths in
recent years are slightly below average for Indiana natural lakes, with a three year average
of 6.3 feet in June, 7.5 feet in July, and 6 feet in August. Large rain events can decrease
water clarity quickly in this lake. West Otter Lake typically exhibits anoxia below a depth
of six meters during summer stratification (July and after) with deep-water anoxia having
occurred since at least 1968. (Earth Source 1990) The mean water column dissolved
oxygen on August 15™ of 1990 was 3.9 mg/L. (Earth Source 1990) The watershed
includes approximately 178 acres of wetlands with a high quality wetland complex
occurring at the intersection of U.S. 20 and County Road 800 West. Another high
quality complex is located on both sides of County Road 100 South near County
Road 800 West. At least two wetland areas were being used for pasture during the 1990
diagnostic study, with one noted at the east side of County Road 800 West in Section 34
(Jackson Twp.) and another located on the east side of State Rd. 327 in the southeast
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Introduction (continued)
quarter of section 32. (Earth Source 1990).

Swimming, fishing, and boating are popular activities at the lake. High speed boating is
not permitted. Lake users include residents, users of a campground on the lake’s east
side, and the public gaining access through an IDNR ramp on the north end of the lake.
Fishing and boating activities have been hampered at the lake in past seasons by localized
dense Eurasian watermilfoil growth. Boating access to the lake by residents of the
channels in the Northeast portion of the lake is severely limited by the growth of both
Eurasian watermilfoil and native aquatic plants. With the limited speeds boating
congestion is not generally a problem on West Otter Lake. Boaters consist primarily of
resident and public access fisherman and pontoon cruisers. This plant management plan is
presented as a roadmap to address the aquatic plant problems at West Otter Lake directly
and compliment the long-term watershed management recommendations in the completed
diagnostic study and SWCD land treatment program. A significant reduction in problem
aquatic plants can allow for habitat improvement and better use of West Otter Lake as a
recreational resource.

The West Otter Lake Plant Management Plan Initial Public
Meeting/Survey:

A meeting was held to discuss the management plan formation on Saturday December
fourth 2004. Sixteen lake residents and association officers attended the meeting along
with Scott Banfield of Aquatic Enhancement, Neil Ledet (IDNR, district fisheries
biologist) and Cecil Rich of the IDNR Division of Soil Conservation. Information about
plan options was presented and discussed. A survey was distributed to the lake residents
present and results from 13 respondents were tallied. (See survey questions and answers
page 8) The survey indicated that fishing was the most popular lake activity among the
attendees. Eleven out of thirteen respondents indicated they had aquatic vegetation in
nuisance quantities along their shoreline. Eleven out of thirteen also indicated a
worsening of the problem in recent years. Four of the thirteen irrigate using lake water,
so water-use restrictions will be a consideration if aquatic pesticides are used. Twelve of
the thirteen were in favor of continued herbicidal control of aquatic plants in the lake, with
one indicating no preference. Nearly all respondents indicated flooding as a problem at
West Otter Lake, so flooded conditions may necessitate adjustment in any treatment
timing to avoid risks to non-target floodplain and wetland vegetation. Elevated West
Otter Lake levels are not likely however to remain long enough in a given season to
outright cancel treatment unless treatment scheduling shifts cannot be made. Eight of the
thirteen respondents indicated that dredging is needed at the lake. Shallow water in some
of the channel areas exacerbates localized aquatic plant problems. Overall responses
indicate that the West Otter residents would be very receptive to herbicidal control of their
Eurasian watermilfoil problem and would be willing to contribute toward that effort.



West Otter Lake Resident Survey, 12/4/04

Question: Answers
-Are you a lake property owner? 13 yes, 0 no
-Are you currently a member of your lake association? 12 yes, 1 no

-Please numerically rank your recreational uses of the lake.
Swimming, 3,3,2,1,3,3,2.3
Boating, 4,1,3,2,2,1,3,1

Fishing 1,2,1,3,1,2,1,2
Other 1 “viewing the lake”
-Do you have aquatic plants at your shoreline in nuisance quantities? 11 yes, 2 no
-Do you feel that aquatic plant growth at the lake in recent years has- 11 increased
0 decreased
2 about the same
-Did you receive treatment for aquatic plants along/near your shore? 11 yes, 2 no
-Do you draw water from the lake for lawn irrigation? 4 yes, 9 no

-Does aquatic vegetation interfere with your use/enjoyment of the lake? 11 yes, 1 no
-Does the level of vegetation in the lake affect your property values? 9 yes, 3 no
-Are you in favor of continuing efforts to control vegetation in the lake? 12 yes, 0 no
-Do you use lawn fertilizer on turf grass along your frontage? 1 yes, 12 no

-Are you aware that LARE funds will only apply to work controlling
mvasive exotic species and more work may need to be privately funded? 8 yes, 1 no

Mark any of these you think are problems on your lake-  too many boats access lake 2
- flooding 11
-too much fishing 0
-fish population problem 0
-dredging needed 8
-overuse by non-residents 1
-too many aquatic plants 8
-not enough aquatic plants 0
-poor water quality 7

Comments: “The postcard informing us of the mecting was great”



Methods:

To assemble data for this report a Tier I reconnaissance survey (IDNR 2004) was
performed in August of 2004. In Tier I surveying a crisscross boat travel pattern through
the lake’s littoral zone is used along with visual observation and rake tosses to divide the
lakes littoral area into numbered plant bed units (20 for West Otter) of like plant species
composition and density. An abundance score of one through four is entered for each
species noted in a rake toss. Also noted is the location of each plantbed, substrate
material, and the presence of marl or high organic content of the sediments. For plant
beds with a plant canopy (on the lake surface), a canopy score of one through four is
assigned based upon the percentage of surface coverage. Canopy abundance scores apply
to “S” for submersed species, “N” for non-rooted floating species, “F” for rooted
floating, and “E” for emergent vegetation. Mapping of GPS data collected during the
Tier I survey was performed with Autocad® to produce an array of maps showing
plantbeds, species, abundance, and substrate data. (See basic plantbed map page 11) The
full array of Tier I data maps is located in Appendix A. Tier I data is tabulated on page 10.

Additionally, Tier II random sampling (IDNR 2004) was utilized on August 30, 2004 to
establish random plant sampling points and quantify approximate species biomass at each
respective point. In tier two sampling, a toss of a two sided rake on a rope used to
sample vegetation from the lake bottom at each point. After retrieval of the rake a score
is assigned to each recovered plant species by separating the species and placing them
back on the rake. Thickness of the plants when placed back on the rake is recorded as
measured by 5 equally spaced marks on the rake tines. This measurement assigns a rake
score of one to five to each species as a basic measure of biomass. Plants seen but not
recovered on the rake are marked as “observed only”. Filamentous algae is generally
recorded only as “present” if recovered on the rake.  Location data for plantbeds and
sampling points was collected using a WAAS enabled GPS unit. Data points were then
converted to grid coordinates and mapped using Autocad® computer aided drafting
software. Autocad® software was also used to calculate plantbed and treatment area
acreages.
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Scores are assigned according to the following table:

Species Abundance or Canopy

1=<2%

2=2-20%

3=21-60%

4=> 60%

Tier | sampling results: Abundances

1121 314|/5(6|7|8/9]1[1]1
Plantbed 0/1|2|3|4|5|86

—
—_
-
—

—
—
—

omNn

S Canopy 4 3

N Canopy

F Canopy

E Canopy 2|2 2|1 211

Plant Species

Chara Chara sp. 2 214112 1] 2

Slender naiad Najas flexilis 1] 1 1

Ilinois pondweed 111 111 111
Potamogeton illinoensis 1

Eelgrass/Tapegrass
Vallisneria americana

Eurasian watermilfoil 11 1 1 1
Myriophyllum spicatum

Flatstem pondweed
Potamogeton zosteriformus

Coontail Ceratophyllum 21211(1]2 1 2|2 1
echinatum 1

Great bladderwort 2 1
Ultricularia vulgaris

Large-leaved pondweed
Potamogeton amplifolius

Sago pondweed Stuckenia 1 111
pectinata

White Water Lily 2|2 11 1
Nymphaea tuberosa 1

Elodea, Flodea canadensis 1] 4

*Curly-leaf pondweed 11 1

Potamogeton crispus

* Spiny naiad Najas marina 1

Variable pondweed 1
Potamogeton gramineus

Variable watermilfoil, 21 1] 1 311(111] 2 211
Myriophyllum
heterophyllum 1[(1]1]1

Spadderdock Nuphar 2
variegala

Pikeralweed, Pontedaria 1
chordata

Arrowhead, Sagittaria 11 111 1
latifolia

Nitella 2 3 1 1

Filamentous algac 1 1

Noted in previous surveys: FElodea canadensis
Noted in 2003 IDNR survey: Nitella, Elodea canadensis, Myriophyllum sibiricum,



Results: The West Otter Lake Plant Community

Since completion of the 1991 West Otter Lake Diagnostic Study and initiation of the land
treatment project by the Steuben County Soil and Water Conservation District, a trend
toward better water quality is apparent at West Otter Lake. (See IU SPEA below)

WEST OTTER LAKE - STEUBEN COUNTY
Area = 118 acres Max Depth = 31 feei

Annual Summaries
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
E@ mem_r‘ 34 35 6.3 4.8 6.3 32 5.1 54| 63] 107 7.6 ST
Disk maximum 9.0 18 7.5 9.0 195 40| 125 6.5] 14.8] 107 8.5 7.0
(ft) minimum 2.8 2.8 38 40 43 2.8 40, 5.0 45 52 6.9 5.1
# samples 5 5 6 4 5 4 4 4 4 2 2 3
Total mca:_:“ 4291 1671 379 254] 385| 200| 15.7| 43.7] 35.0] 215 14.4
Phos. maximum 460, 520 610 350{ 400| 2200 260| 560| 350 290 56.0
(ug/L) minimum 250f 10.0] 235| 200/ 280 200/ 130 360 350/ 160 9.0
# samples 4 5 4 5 4 2 4 4 2 2 3
|Chl. a m::ax_n‘ 6.2 55 4.5 23] 291 5.6 4.6 2 1.3 4 1.7
(ug/L) maximutwm 11.4] 263 49 591 456| 125| 137 6.4 7.0 5 4.2
minimmum 8 27 24 0 1.3 2.5 42 .0 1.3 3 Ay
# samples 4 5 4 5 4 3 4 4 2 2 3
*July/Aug. mean
West Otter Lake
Secchi Disk Transparency Trend
0
- L ]
3 [ o ‘. L ] - ° :f °
L w @ % = ° bl
6 | . b o0 . -
= . 2 a . ° .
& 9 ] L] e . o
=
[~ 9
a1z f < :
15 } .
18 f
i -
Apr-50  Apr91 Apr-92 Apr93 Apr94 Apr-95 Apr96 Apr-97 Apr98 Apr99 Apr-00 AprOl  Apr-02

ladiana Clean Lakes Program: School of Public and Enviroamental Affairs, Indiana University

If water clarity continues to improve in coming years an increase in aquatic plant growth
may occur as light penetration boosts plant growth rates. Despite the trend, water quality
from year to year and month to month can be somewhat erratic at West Otter Lake due to
the influence of the lakes watershed. With a substrate dominated by silty sand, West
Otter Lake is moderately colonized by plants compared with some other northeast Indiana
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lakes. At 118 acres West Otter has about SO acres of littoral zone (42%). Relatively
good early season water clarity allows submersed aquatic plants to grow to a depth of
approximately 10 feet. Significant plant growth occurs on about 42 acres of the littoral
zone (84%) with the remaining acreage sparsely populated sand and gravel bottom areas.
The three channels in the Northeast corner of the lake contain a more fertile substrate than
most of the open lake, with significant amounts of organic material in some areas. A
meadow growth of nitella or coontail tends to dominate bottom coverage in the
northernmost and southernmost of these three channels, with nitella the more common
understory plant near the channel mouth and coontail dominating near the distal channel
ends. Other common plants in the north and south channel include Eurasian watermilfoil,
Variable watermilfoil, and Great bladderwort. The much shallower center channel also
contains a variety of plants, but typically remains completely saturated with a surface-
matted growth of Elodea canadensis throughout the summer. The lake area just outside
the channels is dominated by a thick meadow growth of chara in many areas with Variable
watermilfoil, Eurasian watermilfoil and native pondweeds also present. Most of the open
lake areas within 25 feet of the shoreline are only sparsely populated with plant growth,
especially on the east side of the lake where wind-driven wave action has maintained a
sandy substrate. The west shoreline and areas in close proximity to the influence of the
tributary inlet at the lake’s south end contain more plant growth, including emergent plant
beds or an emergent strip of shoreline plants in some areas. Lake bottom areas between
the three and five foot depth contours tend to be dominated by native pondweeds or
Variable watermilfoil with Eurasian watermilfoil dominating in limited areas and Curly-leaf
pondweed present in the early season. Bottom areas between the five and ten foot depth
contours tend to be dominated by Eurasian watermilfoil in the early season. In the late
season 2004 (post-treatment with Reward contact herbicide) these areas were all
dominated by either Coontail or Variable watermilfoil with Eurasian milfoil biomass
extremely low. Diversity noted in 2004 was good for a lake with West Otter’s water
quality history, with 12 species recorded in the Tier II sampling. Peak diversity per single
sampling point occurred at waypoint 151 in the southeast corner of the lake where 6
species were noted. (see map page 15) A set of maps depicting data for various plants is
located in Appendix A.
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Tier Il Survey Results:

Description of Beneficial and Problem Plant Areas: Good water clarity during a
cursory pre-treatment survey in May of 2004 revealed a robust growth of native
pondweeds along the northeastern shore of West Otter lake. Noted species in pondweed
dominated areas included White stemmed pondweed Potamogeton praelongus (listed as
endangered in Indiana) and Illinois pondweed Potamogeton illinoiensis. Unfortunately,
no sample voucher for Potamogeton praelongus was collected to confirm identity during
the spring survey. At the time of the late August Tier I and Tier II plant sampling the
pondweeds noted in the May survey were not found. Significant summer rainfall runoff
had caused a profound drop in water clarity that either obscured the location of the
pondweeds or caused them to drop in response to the lack of sunlight. Few plants were
noted by rake tosses in the areas previously containing these pondweeds. Hopefully,
collection in the spring of the 2005 season can confirm the presence of Potamogeton
praelongus. These areas of the east shoreline of West Otter Lake contain native plants
(at least in the early season) providing benefit to fish and wildlife as habitat, food, and
cover, and should be considered beneficial plant areas. (see map pg. 16) A management
program should protect these areas from disturbance as much as possible and seek to
prevent the displacement of these native plants by invasive species. Dense milfoil
colonization in West Otter is localized and limited to approximately seven acres between
the 5 and 10 foot depth contour. The densest milfoil is located mainly along the south
and west shorelines of the lake and on the central flat in the northern portion of the lake’s
basin near the launch. These should all be considered problem areas. (see recommended
treatment areas pg. 18) Eurasian watermilfoil may have achieved a relatively stable
natural limit of it’s colonization of this lake basin with the current water clarity in West
Otter Lake, however, continuing improvement in water clarity at the lake could cause an
increase in the area of colonization or density of growth in the future. Additional areas of
problem growth include the three channels in the northeast corner of the lake where plant
growth interferes with boating. Navigating the center channel with an outboard or fishing
there is nearly impossible during the summer due to a thick surface-matted growth of
Elodea canadensis. This area has lost much of its value as a summertime mooring area
for its shoreline residents.
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West Otter Lake Tier Il Plant Data 8/30/04 Descriptors
for comparison with 21 other
Northem Indiana Lakes (Pearson
04)
(submersed species only)
Descriptor

West Otter Lake range for 21 mean for 21

8/04 lakes lakes
Sampling sites 59
Total number of species 12 1t017 8
Total number of native species 10 1to0 16 7
Mean number of species per site 1.73 .38 t0 2.66 1.61
Species diversity index (SDI), 0-1
scale, 0.88 0.0 to .91 0.66
Native species diversity index 0.86 0.0 to .91 0.56
Mean rake density 3.00 1.8t04.7 33
Rake diversity index (RDI) 0.98 0.0to .94 0.62
Native species rake diversity index | 0.98 0.0to .88 0.5
Species richness, (SRe) estimated | 13.70
Species richness, (SRo) observed 12.00
SDI=1-¥((niyYm J_)’) and ny ; is the number of sites each species occurred (McGarigal and Marks 1994)
SR, = SR, + L((n-1)/n)) where Sr. represents total species richness, SR,, represents observed species richness,
L is the number of species occurring in only one sample and n is the number of samples (Colwell and Coddington
:nﬁ)rake density (Y R/N) R=overall score
N=fsites
RDI = 1- ¥'((r. #Y'ri;)") and 1, ; is the rake score for each species at each site.

occurrence (# of % of

Species Specific Information sites) sites mean density relative density
Coontail 18 30.51 1.89 0.58
Chara 16 2712 2.75 0.75
Variable watermilfoil 12 20.34 1.92 0.39
llinois pondweed 10 16.95 1.00 0.17
Filamentous algae 10 16.95 1.00 0.17
Eurasian watermilfoil 9 15.25 0.89 0.14
Elodea 8 13.56 3.75 0.51
Nitella 8 13.56 3.88 0.53
Southem naiad 3 5.08 1.33 0.07
Slender naiad 3 5.08 1.00 0.05
Spiny naiad 2 3.39 2.00 0.07
Great bladderwort 1 1.69 1.00 0.02
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Plant Descriptors: (See table page 19)

West Otter Lake rates fairly well compared to other Indiana lakes in terms of diversity. A
total of twelve submersed plant species were noted in the tier two plant survey. In
submersed plant data collected from 21 northern Indiana lakes (Pearson 2004) the mean
number of species per lake was only eight and the top number of species was seventeen.
The number of native submersed species noted was ten, with only seven being the average
of twenty one surveyed northern Indiana lakes.(Pearson 2004) This is notable
considering some of the water quality and clarity issues at West Otter Lake, and the
cultural disturbances such as sedimentation and nutrient enrichment resulting from the
relatively large watershed. A calculated species diversity index (SDI) for West Otter
Lake also rates well among other northern Indiana lakes, scoring .88 compared to an
average of .66 for 21 northern Indiana lakes.(Pearson 2004) A calculated SDI for native
plants only scores even better with a .86 compared to .56 for the other lakes. These
descriptors will be relevant and objective indicators of plant community makeup when
compared with future data. In general, greater diversity is favorable in terms of plant
community value for fish, wildlife, and recreational lake users. Tracking these descriptors
through the implementation of this plant management plan will be essential and provide
valuable feedback in terms of plant community health in future seasons and lake response
to invasive species control.

West Otter Lake Plant Management Plan Goals:

1.*Restore and maintain a stable, diverse aquatic plant community that supports a
good balance of predator and prey fish and wildlife species, good water quality and
is resistant to minor habitat disturbances and invasive species.

High water quality more than any other determinant contributes to plant community
diversity and stability. Low nutrient aquatic systems are less susceptible to profound
colonization by Eurasian watermilfoil. The main step toward aquatic plant management
has been completed in this regard with the previous lake diagnostic study and land-
treatment program. It will be important for the West Otter Lake resident to look for
changes in their watershed and stay vigilant with regard to watershed land management.
The diagnostic study and land-treatment project should be viewed as part of ongoing
watershed management efforts to be revisited and updated periodically rather than
completed past accomplishments. Direct attempts at addressing exotic plant problems
will only realize thier full value in that context.

2.+ Direct efforts to preventing and/or controlling the negative impacts of aquatic
invasive species. Aquatic pesticide applications in this case should be selective and
targeted to shift the system toward more diversity and a greater dominance by native
plants. Eradication of exotic plants will not be an option, but if long-term water-quality
improvement is successful at West Otter Lake ongoing direct manipulation of the plant

community through pesticide applications can prove a valuable tool for keeping invasive
plant in check.
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3.+ Provide reasonable public recreational access while minimizing the negative
impacts on plant, fish, and wildlife resources. Targeted plant control can make West
Otter Lake a more beneficial resource for both resident and non-resident users. Proper
herbicide selection and application can minimize effects on non-target species and actually
benefit fish and wildlife through improved diversity and habitat structure.

The West Otter Lake Fishery:

IDNR Fisheries survey data for West Otter Lake was on file for 1971, 1978, and 1993.
The surveys noted 18, 23, and 22 fish species respectively, showing a relatively stable
species diversity. Bluegill populations are sometimes susceptible to stunting in lakes with
Eurasian watermilfoil problems. In all three surveys bluegills showed average growth
rates for a Northern Indiana Lake. Rates of harvestable (6 in. or larger) bluegills were
17.3% in 1971, 18.7% in 1978, and 26% in 1993. Largemouth bass growth rates were
average to slightly below average in all three surveys. It is unlikely that excessive aquatic
plant growth will adversely affect West Otter Lakes fish community as long as the area or
density of exotic aquatic plant growth is not allowed to increase significantly. Active
control of milfoil may help to decrease the likelihood of an adverse effect on fish growth
rates by preventing an increase in Eurasian milfoil colonization.

Background on Eurasian Watermilfoil:

West Otter Lake like many Indiana lakes has been colonized by the aquatic plant, Eurasian
Watermilfoil Myriophyllum spicatum . A native plant of Europe, Asia, and north Africa
Eurasian milfoil in the U.S. was first documented growing in a pond in Washington D.C.
in 1942. The plant was probably intentionally introduced to the United States (Couch
and Nelson 1985) and has now spread to forty-five of the lower forty-eight states and the
Canadian provinces of British Columbia, Ontario, and Quebec. At least 160 glacial lakes
in Northern Indiana now contain the plant (IDNR 1997). Eurasian watermilfoil is capable
of spreading and reproducing by fragmentation. This has hastened it’s invasion by
allowing introduction to occur from plant fragments attached to boat trailers. Spread can
also occur from plant fragments which enter a lake from upstream in flowing tributaries.
Once established, most localized reproduction occurs by stolon formation with more
distant colonization occurring through fragmentation (Aiken et al 1979, Madsen et al
1988). Under experimental conditions it has been demonstrated that up to 46% of
fragments that settle on aquatic substrate become established(Madsen etal 1997).
Obviously fragments produced by powerboat traffic can increase the rate of spread.
Eurasian watermilfoil can be an extremely invasive and fast growing aquatic plant given
proper conditions. It often tends to gain a strong foothold, colonizing areas of ecological
disturbance such as dredged shoreline areas, regions of excessive sedimentation, and
nutrient enriched lakes. Eurasian watermilfoil can be an extremely destructive inhabitant
in some lakes because of its invasive nature. Displacement of more beneficial native
species often takes place as the fast growing milfoil achieves a dense canopy over native
plant beds, depriving the slower growing species of sunlight. The resulting loss of
diversity and increase in habitat complexity can cause a variety of trophic changes in an
overgrown aquatic system, including reduced predatory success and growth of picivorous
gamefish (Strange et al 1975) and reduced growth of panfish (Crowder and Cooper 1982).

21



In shallow lakes, milfoil biomass can become extensive enough to cause winter or summer
fishkills as plant material decomposes during periods of low light in late summer or
extensive snow and ice cover in winter. Milfoil infestations commonly cause problems for
boaters, swimmers, and fisherman as dense growths of the plant reach the surface and
grow laterally forming unsightly vegetative mats. Many thousands of dollars per year are
spent in Indiana on control programs, with extensive treatments taking place locally on
Crooked Lake (Steuben) and Hamilton Lake. Lake responses to milfoil infestation vary
greatly. In some lakes Eurasian milfoil shows limited growth, competing side by side
with native plants as an integrated member of the floral community, causing problems only
in limited areas. In other cases the plant quickly displaces native plant communities
becoming a major nuisance within the first five years of colonization. In West Otter
Lake, Eurasian milfoil has colonized a variety of areas between the four and 10 foot depth
contours. Areas of pronounced colonization include the tributary delta area and the flat
bottom area at the northern end of the West Otter Lake basin. A June 2004 application
of Reward® was highly effective in controlling the milfoil in all application areas. Little
milfoil biomass was noted in the August survey (post-treatment). Some areas heavily
colonized by milfoil before the June treatment contained little vegetation during the
August survey, while others contained native plants exclusively.

Discussion:

General Options for Controlling Invasive Exotic Aquatic Plants

*Insect Biological Control:

A North American Weevil FEuhrychiopsis lecontie, may be associated with natural
declines in Eurasian milfoil at northern lakes (Sheldon 1994, Bratager et al. 1996,
Weinberg 1995). In recent years the weevils have been marketed and stocked as a
biological control agent with varying results. Historically associated with the native
milfoils, the insects are capable of grazing on Eurasian milfoil as well, while not affecting
the majority of native vegetation. A control program involves breeding the weevils in
captivity, collecting them and then physically attaching the insects to the target plants in
the field. The stocked weevils typically produce a modest reduction in milfoil biomass
among targeted plants during the first season. In most cases restocking must occur every
year to maintain control. Interest in the use of the milfoil weevils has been high. They are
often viewed as a natural control method that will be less environmentally damaging than
more effective forms of control. At present, the high cost and relatively low reductions in
plant biomass or outright failures associated with weevil stocking programs has severely
limited their popularity as a control mechanism.

*Harvesting:

Their are several models of machines produced for cutting and removal of aquatic
vegetation from lakes. Contractors who own the machines generally hire on to cut plants
on an hourly basis for organizations that can provide a set minimum hours of work to
cover mobilization costs. Most harvesters are constructed like a floating combine. The
floating machine is driven and steered with paddle wheels. An underwater cutting bar
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cuts plant stems and a driven belt carries the cuttings to the back of the machine where
they are deposited in a hopper. When the machine’s hopper is full the machine operator
offloads the aquatic cuttings in a designated area or into the back of a truck for disposal.
One advantage of harvesting is the actual removal of plant material and associated
nutrients from the lake. Unfortunately, only a very small percentage of a lakes nutrient
load is invested in plant biomass at any given time. In most cases the cutting will have to
be repeated each season and often multiple cuttings per season are needed to control plant
regrowth. A major disadvantage of harvesters is the amount of biological disturbance
introduced to the lake during the cutting process. Eurasian watermilfoil maintains the
ability to recover very quickly from cutting. Native plants which cannot recover as
readily from the harvesting encounter a selective disadvantage. The end result can be a
shift in plant biomass away from more beneficial native plants, toward Eurasian
watermilfoil. Whereas Eurasian milfoil can reproduce through fragmentation, the
potential for free floating cut plants to spread growth by settling in other parts of the lake
also must be considered. Aquatic plant cutters also tend to entrain a large number of
small fish, turtles, and other aquatic organisms which will be removed from the lake if not
screened out by the operator. Because of these problems weed harvesting has become
subject to regulation and permitting by the Indiana Department of Natural Resources.
Harvesters are often the only effective option for controlling excessive growths of stout
native plants that do not respond well to other control methods. They are also often
employed in areas where regulatory permitting excludes the use of pesticides.

*Control of Eurasian watermilfoil and Curly-leaf Pondweed with Aquatic Contact
Herbicides:
Several aquatic contact herbicides are available for use in Indiana lakes. Aquatic pesticide
applications on Indiana public lakes are subject to review and permitting on a seasonal
basis with the Indiana Department of natural Resources. In addition, aquatic applicators
for hire must be licensed through the office of the Indiana State Chemist. In aquatic
herbicide applications chemical products are typically dispersed over target plants as liquid
or granular formulations using specialized boat-mounted equipment. Most contact
herbicides function by eroding the cell membranes of plant tissue disrupting plant
functioning. Control is usually achieved quickly with susceptible plant species often
dropping out in less than one week. Aquatic herbicide choices are somewhat limited as
EPA approved products must not cause damage to untargeted organisms, provide a
hazard to lake users, or leave harmful residues in the environment. Because of these
requirements most contact herbicides have a short half-life in an aquatic environment,
being lost to soil adhesion, photodegradation, or bacterial decomposition shortly after
application. By both accident and design, most aquatic contact herbicides are selectively
effective against obnoxious exotic species with Eurasian milfoil, and Curly-leaf pondweed
being especially susceptible. ~ Stout native species such as some of the larger native
pondweeds and most of the native milfoils largely remain unaffected by open-lake and
lake-channel applications. This provides the advantage of allowing selective control,
dropping out invasive exotics and leaving the native plant community to recover and
capitalize on available light. Selective susceptibility needs to be considered when making
herbicide choices so that appropriate plant community effects occur. Contact herbicides
tend to leave plant root structures intact so regrowth in some cases begins shortly after
treatment. Multiple treatments can be needed to maintain full-season control. In 2004 a
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single contact herbicide application however, provided full-season control of the milfoil
problem in West Otter Lake with little re-growth evident. Use of some herbicides
requires that lake activities such as swimming or lawn irrigation be restricted near the
treatment area during a post treatment waiting period. Water-use restrictions generally
apply within 100 feet of the application area. ~ Waiting periods for swimming and other
water-uses vary between zero and 30 days depending on the product used.

*Aquatic Plant Control with 2-4-D Granular Translocated Aquatic Herbicide:

Granular formulations of 2-4-D herbicide have been used for many years to control
Eurasian watermilfoil. In lawn, agricultural, and aquatic applications 2-4-D is used to
selectively control plants which are biologically classified as “broadleaves”. Aquatic
plants in this category include Eurasian and Native milfoils and Coontail Ceratophyllum
echinatum. 2-4-D is a translocated or “systemic” aquatic herbicide. It is absorbed by
target plants and transported through their vascular systems, affecting remote parts of the
plant including the root structure. This, in theory, offers the advantage of actually killing
more plants and providing longer term control. Well-timed 2-4-D applications sometimes
provide seasonal control of Eurasian watermilfoil with regrowth occurring the following
season. Occasionally reapplication is needed within the same season. With milfoil
infestations 2-4-D offers the advantage of being highly selective for milfoil with the
pondweeds, and most other native plants remaining unaffected. Granular 2-4-D use
typically restricts swimming near the treatment area for one day, and requires a waiting
period on the use of lake water for lawn irrigation, so ornamental and garden plants will
not be damaged.

*Aquatic Plant Control with Trichlopyr Translocated Aquatic Herbicide:

Available in a liquid formulation as Renovate 3® aquatic herbicide, trichlopyr offers
broadleaf specific systemic control of aquatic plants in a liquid herbicide. This offers the
advantage of easier handling and application. Results have been similar to use of 2-4-D.
Improved application techniques and the use of adjuvants show some promise of possibly
providing multi-seasonal control with the use of Trichlopyr. The current label allows the
waiting period on the use of dosed lake water for irrigation to be adjusted in accordance
with lake-water assay results, greatly reducing the time of restriction in most cases. One
drawback to trichlopyr use is it’s expense. Control with contact herbicides or 2-4-D are
presently more cost effective.

*Aquatic Plant Control with Fluridone Translocated Aquatic Herbicide:

Two aquatic herbicide formulations containing fluridone are currently available under the
trade names Avast!® and Sonar®. Fluridone is an extremely effective aquatic herbicide
at very small concentrations in lakes and ponds, while it displays a relatively low toxicity
to fish and mammals. Unlike most other aquatic herbicides it’s also environmentally
persistent, often remaining in the dosed waterbody in minute, but measurable amounts
over the course of several months. Fluridone is absorbed by plant shoots from water, and
from hydrosoil by the roots of aquatic vascular plants. In susceptible plants, fluridone
inhibits the formation of carotene. In the absence of carotene, chlorophyll is rapidly
photodegraded causing plants to become chlorotic (whiteish) and eventually drop out.
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Like many other herbicides fluridone is capable of a high degree of selective control at
proper dosages. Within the assemblage of plants in West Otter Lake, Curly-leaf
pondweed and Eurasian watermilfoil are most susceptible. For control of Eurasian
milfoil, fluridone is introduced into a lake at the calculated rate of six to twelve parts-per-
billion. Assays are often performed within the first four weeks after initial dosing to
assess a hit or miss on a target concentration. A second dosage is often used to maintain
the target concentration for a period of 60 to 90 days as the product is allowed to work.
At a 6 PPB dosage rate fluridone is highly selective for Eurasian watermilfoil and Curly-
leaf pondweed. Control on Eurasian milfoil typically lasts the entire season with
occasional carryover effects during the second season. At dosages of 10 to 12 PPB
Eurasian watermilfoil control is typically complete by the end of the first season and often
extends through the second season, but a variety of native plants may be impacted. One
major advantage of Fluridone use is its persistence and slow activity. During the
extended treatment period the product mixes throughout the upper strata of the entire lake
basin, allowing it to reach all exotic target plants in contact with the water. This also
means that consideration must be given to possible impacts downstream from the target
lake. Because of its slow rate of activity fluridone also offers the advantage of providing
for gradual breakdown of target plants, providing a more gradual release of nutrients than
faster acting herbicides. This decreases the chances of developing oxygen deficits or
excessive algal blooms in shallow lakes. Because of the high cost of fluridone herbicides,
their use is often reserved for lakes with extensive littoral areas showing profound mat-
forming infestations and severely impaired recreational use. The only water-use
restriction associated with fluridone is a wait on the use of lake water for lawn and garden
irrigation of 14 to 30 days. West Otter’s large watershed probably makes it a
questionable candidate for whole lake treatment due to a relatively short flushing rate.

*Aquatic Plant Control with Triploid Grass Carp (White Amur):

The Asiatic Grass Carp Ctenopharyngodon idella has become popular as an introduced
exotic biological control for rooted aquatic plants in ponds and southern U.S. lakes.
Grass Carp are native to river systems of Russia and China. The species was first imported
to the southern United States in 1963. Like most biological controls herbivorous grass
carp have remained extremely popular despite some problems associated with their use.
Stocking of grass carp was initially illegal in many states including Indiana. As a possibly
detrimental exotic species, resource managers feared a destructive establishment of viable
wild populations. This process had already occurred with the common carp which
remains a destructive influence in our aquatic habitats. Proponents of the plant-eating
fish argued that viable breeding habitat for the carp was not present in the United States.
That argument was refuted when viable reproduction was noted in the 1980’s in
tributaries to the Mississippi. When a technique was developed for producing
genetically altered triploid grass carp stock with greatly reduced fertility, laws in many
states including Indiana were changed to allow stocking of the sterile fish in private
waters. The possibility still exists for fish producers to bypass the necessary hatchery
process for genetic alteration and market fertile fish. Illegally stocked fertile grass carp
have been found in some locations. Use of any grass carp remains illegal in twelve states
including Michigan. Despite remaining controversy, some regulatory agencies encourage
their use in ponds and lakes publishing stocking guidelines and even offering the fish for
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sale. Grass carp have been introduced into thousands of private ponds and many larger
reservoirs in the southern United States with mixed results. Often stockings in large
waterbodies bring either complete eliminations of vegetation or very little decline at all
(Cassani 1995). Grass Carp are selective feeders and unfortunately tend to prefer most
native plant species over Eurasian watermilfoil. Results of grass carp stocking vary with
the plant species assemblage present in stocked waters and variations in lake
morphometry. In general, stocking at low rates can be expected to produce a shift in
plant biomass away from preferred species of food plants, toward non-preferred. At high
stocking rates the fish will consume all rooted aquatic vegetation in the system. This
causes a shift in plant biomass toward planktonic and filamentous algae as fish waste,
feeding activity, and other trophic changes boost lake nutrient levels. At sustained high
numbers, the fish will consume filamentous algae, emergent aquatic plants, and even
terrestrial vegetation within their reach at the lake’s edge. Shoreline erosion can become
a problem when this occurs. At the end result of sustained high stocking rates lake plant
biomass will be maintained in planktonic algae, which the fish are unable to utilize as a
food source. This can obviously lead to water clarity problems and unstable oxygen
levels, especially in the temperate northern U.S. Successful use of grass carp on ponds
and in large southern lakes often trade water clarity for alleviation of rooted plant
problems. This technique can be effectively employed where water clarity and high
oxygen levels are not a priority. In the case of West Otter Lake where water quality and
clarity is a high priority, use of herbivorous fish as a management technique would be
illegal and unwise.

*Benthic Barriers for Aquatic Plant Control

Sheets of plastic or rubber material have been used to exclude aquatic plant growth from
lake or pond bottom areas. Usually owners of small ponds or swimming areas will
employ this technique by placing the liner on the bottom and depositing sand or pea gravel
on the liner. One drawback with this technique is the tendency for gasses to build up
beneath impermeable liner material pushing it up from the bottom. This occurs as
decomposition in the lake sediments produces hydrogen sulfide and carbon dioxide gasses.
Using mesh liners or permeated liners can alleviate this problem somewhat, but obviously
will allow plants to grow through the liner. Bottom liners also effectively exclude areas
of benthic habitat and are generally not permitted by IDNR in public lakes for this reason.
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oAquatic Plant Management alternatives at West Otter Lake, Benefits/Drawbacks

Option Benefits Drawbacks
No Control No dollar cost, Further loss of plant diversity, degraded
No water-use fish & wildlife value, possible sportfish
restrictions stunting, Impeded recreational use,
aesthetic problems
Biocontrol No swimming Often ineffective, Cost prohibitive
Weevils restrictions, No
watering
restrictions
Biocontrol No water-use Results not-predictable, illegal in Indiana
Grass Carp restrictions, public waters, may cause water
possible multi- clarity/quality problems, limited selectivity
season control
Harvesting No water-use May hasten spread Eurasian milfoil

restrictions,
Removes some
nutrients from lake

through fragmentation and hydrosoil
disturbance, Expensive, May result in
regrowth within same season, Requires
plant disposal site, Non-selective

Benthic liners

No water-use
restrictions,
possible multi-
seasonal control

Impairs benthic habitat, Not generally
permitted in Indiana Public Waters, Not
feasible in deep water, Inherent
maintenance problems

Aquatic Pesticides Highly selective Intermediate expense, difficult application,
(2-4-D) control, Very Swimming and irrigation restrictions,
effective Provides only one season’s control, will
impact native milfoils
Aquatic Highly selective Expensive- materials, Swimming/irrigation
Pesticides(Renovate) | control, Very restrictions, Will impact native milfoils
effective Provides only one season’s control,
Option Benefits Drawbacks
Aquatic Pesticides Highly selective Expensive product, irrigation restriction,
(Sonar a.s.) control, Very Possible damage to some non-target
effective, Multi- vegetation.
seasonal control
Aquatic Pesticides Some selectivity, Generally provides only one season’s
(contact herbicides) Very effective, fast | control, Possible regrowth in late season,
(diquat dibromide or | acting, least Swimming, Irrigation, and possible fish
endothols) expensive consumption restrictions (hydrothol 191)
application
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Summary and Recommendations:

The West Otter Lake Association should continue to directly address excessive aquatic
plant growth in designated problem areas. This should be done through the application of
selective aquatic herbicides, while continuing to pursue the long-term goal of improving
and protecting water quality through the SWCD land treatment regime and
recommendations provided by the lake diagnostic study. The study and land treatment
efforts should be reviewed periodically to keep the progress made in the watershed from
lapsing. Residents should limit the use of lawn fertilizers or switch to the use of
phosphorus free fertilizers to minimize nutrient contributions from lakeside lawns. Tier I
and Tier II surveys should be performed in the pre and post treatment periods to track
changes in the lake’s plant community and adjust plans accordingly.

Direct Plant Control Recommended Option/Rationale:

Eurasian watermilfoil should be controlled seasonally in the main lake basin and channels
with a single Early-season application of 2-4-D granular herbicide. (see map page 18)

Use yearly pre and post treatment plant surveys to determine if the applications have been
successful in decreasing the overall area of Eurasian milfoil colonization and track changes
in plant assemblage and diversity. A reduction in Eurasian milfoil biomass, shift toward
enhanced species diversity, and more prominent growth of native species will be the goal.

A whole lake treatment option exists which could possibly provide multi-seasonal control
of Eurasian milfoil, but the expense of such a treatment is probably not justified with the
current level of colonization at West Otter Lake. Additionally, the hydraulic retention
time necessary to insure the success of such a treatment, may not be achievable with the
highly variable inflows experienced by West Otter Lake. The recommended regime of
herbicide application must be adjusted each season to target shifting patterns of milfoil
colonization and variations in seasonal growth due to water quality fluctuations. Herbicide
choices may also need to be adjusted if 2-4-D proves unsuccessful in producing any long
term decline in milfoil colonization.  Pre-and post treatment tier II surveys will provide
the necessary data for treatment adjustment. A spring 2005 survey should seek to
confirm the presence of White-stemmed pondweed. The most effective special
consideration to be given to the endangered Potamogeton praelongus will be to control
Eurasian milfoil which can displace and extirpate these plants if allowed to heavily
colonize the areas where the pondweeds grow. Damage to these native pondweeds from
either 2-4-D or a properly performed contact herbicide application is unlikely.

Public involvement/education:

Educating residents and lake users at West Otter Lake will be necessary to implementing
an effective program. Residents must learn the goals of the plant management program
to understand the necessity of contributions by the lake association. Residents should
learn to differentiate between Eurasian watermilfoil and beneficial native plants so they
understand the rationale behind the selected control areas. Photos and data
demonstrating the destructive potential of invasive plants should be provided along with
basic information on how to identify Eurasian milfoil. Each Lake Association meeting
should contain a brief segment for presentation of the goals and progress of the plant
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management plan. Licensed applicators or IDNR personnel should be invited to meetings
to answer questions regarding the risks and benefits of pesticide use. Water-use
restrictions should be clearly explained on these occasions. Each association newsletter
should contain a brief statement of program goals and progress updates. Residents
should also be reminded through the newsletters and meetings of the diagnostic study and
land treatment program completed in the watershed. Updates should also include
information about general water quality including secchi readings and any other volunteer
collected data. Input should also be collected from lake users at the meetings,
documented and reviewed to asses the need for changes in plant management execution
and planning. Representatives of the West Otter Lake association should capitalize on
educational opportunities offered by the Indiana Lakes Management Society and Steuben
County Lakes Council. An annual ILMS conference held in April offers information on
the latest developments in lake management. An ILMS workshop is also generally
offered in the Angola area in October of each year to help attendees learn about lake
management. For more information contact Scott Banfield at 260-665-8226 or visit the
ILMS website at indianalakes.org.

Monitoring and Evaluation

Repeated Tier I and Tier II data collected each season along with input from lake users
should be used to update and revise the plan periodically. Yearly Pre-treatment surveys
will serve to adjust the treatment acreages and locations in response to changing patterns
of colonization. If no decrease in the area of Eurasian milfoil colonization or increase in
indicators of plant diversity are noted in future seasons in response to 2-4-D treatments a
shift to the use of a less expensive contact herbicide application may be wise. Input
provided by lake users must also be taken into consideration when plan revision occurs.
No single set of measurable parameters will be able to properly direct a plan change.
Judgment on the part of the Lake Association and consultant/applicators and LARE staff
will be required in response to data collected, public input, and cost and permitting
considerations before the plan can be updated or altered. Updates and revisions to the
plan should be added to the plan document as amendments with all parties receiving
copies.
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Implementation strategy, plan timeline, costs

May 2005 Cost Estimate
-tier II plant sampling (pre-treatment), obtain praelongus voucher....................... 420.00
-2-4-D treatment on Northeast Channels..........................c.ooooooiiii 2849.50
-open lake 2-4-D Eurasian Milfoil herbicide treatment 7 acres ........................... 2767.50
July 2005

-tier II plant sampling (post-treatment)......................cc.oooiiiiiiieecie e, 420.00
-discuss season’s results at association meeting, adjust plan as needed.................... 175.00
Total Cost

2005 6632.00
May 2006 Cost Estimate
-tier II plant sampling (pre-treatment), ...............coccoieiiiiiieiiiiecie e 432.60
-2-4-D treatment on Northeast Channels.........................ooooi 2991.98
-open lake 2-4-D Eurasian Milfoil herbicide treatment 7 acres.................cccoeeeee 2905.88
July 2006

-tier II plant sampling (post-treatment)................cccoiiiiiiiiiii e 432.60
-discuss season’s results at association meeting, adjust plan as needed.................. 175.00
Total Cost

2006 6938.06
May 2007 Cost Estimate
-tier II plant sampling (pre-treatment), .................c..ooooiiiiiiiiiieceeeeee e 445.58
-2-4-D treatment on Northeast Channels................ccooeviiiiiiiiiiicii e, 3141.58
-open lake 2-4-D Eurasian Milfoil herbicide treatment 7 acres.................cc..c........ 3051.17
July 2007

-tier IT plant sampling (post-treatment)................cccovvvieeiiiiiiieeiie e 445.58
-discuss season’s results at association meeting, adjust plan as needed.................... 175.00
Total Cost

2007 7258.91
May 2008 Cost Estimate
~tier II plant sampling (pre-treatment), .................cccoooiiiiiiiiiiiiceee e 458.95
-2-4-D treatment on Northeast Channels......................coooooiiiiii. 3298.66
-open lake 2-4-D Eurasian Milfoil herbicide treatment 7 acres...................c............ 3203.73
July 2008

-tier II plant sampling (post-treatment)..................c.ccoooiiiiiiiii i, 458.95
-discuss season’s results at association meeting, adjust plan as needed.................... 175.00
Total Cost

2008 7595.29
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May 2009 Cost Estimate

-tier II plant sampling (pre-treatment), obtain praelongus voucher...................... 481.90
-2-4-D treatment on Northeast Channels.........................ccoooiiiiiiiiii e, 3463.59
-open lake 2-4-D Eurasian Milfoil herbicide treatment 7 acres.....................c........ 3363.92
July 2009

-tier II plant sampling (post-treatment).....................cc.oiiiiiiieieiiie e 481.90
-discuss season’s results at association meeting, adjust plan as needed.................. 175.00
Total Cost

2009 7966.31
5 year cost estimate total ... $36390.57
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Appendix A, Plant and substrate data maps
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Tier 1

Surveying Organization: AG.U Aﬂc ENMNMMENT & 51})(1/]5)1 INC.

Aquatic Vegetation Reconnaissance Sampling

Waterbody Cover Sheet

Waterbody Name: WEST™ OITER LAKE. Lake ID:
County: Date:
STEVBEN §/30/04 )3
Habitat Stratum: L Ave. Lake | 6 Lake Level:
Depth (ft):
GPS Metadata
Crew
o SCoTl BANFIELD wessd| | 16 | [3mom
Leader:
Datum: Zone: Accuracy:
Recorder: W BavIEW Method: 6 ‘
Secchi Depth (ft):| 4 Total # of Plant Total # of
4 10" 59 12
Beds Surveved: Species:
Littoral Zone Size (acres): Littoral Zone Max. Depth (ft): ;
\0
d Measured Q Measured
| Estimated | Estimate (historical Secchi)

& Estimated (current Secchi)

Notable Conditions: | WARSORY SPRAVG 2004 PRE-TREATMENT SVRVEY NOTED S\GN)EcANT

P. prAELONGYS &¢ ILLINPENSIS, WATERIHES INFLowS CAVSE
TVRBIOFY WHIH KNOCKE BAUC ok DBSCVRED pecurmiOE. O
THESE. PLavs o THE AVGYST SURVEY.




Aquatic Vegetation Plant Bed Data Sheet

State of Indiana Department of Natural Resources

Page | of 2]

SANIZATION: g %[2% (o4
SITE INFORMATION SITE COORDINATES -
A Waterbody N 3
Plant Bed ID: ‘ @ ame Center of the Bed m 3 )
L
IBed Size: WES"‘" U m Latitude:
ISubstmte: 3 Waterbody 1D: Longitude:
IMaﬂ‘? D Total # of Species Q Max. Lakeward Extent of Bed
High Organic? ‘ CanopyAbundance at Site |Latitude:
! -
s: lN: |F' IE 2 'ngﬂude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.| Ref ID Individual Plant Bed Survey
CERDEM Z
-
AGLAT (
MR ET 2
NY¥ go)) 2
LAt ¢4r Z
Travel Pattern
Plant Bed ID # 01
Comments:
SECHI B %" @
[~ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1= Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4 =>860% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand D = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%

S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page 2 of LU
State of Indiana Department of Natural Resources
GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
bungsam: G- [VeeolyNeme: _ Center of the Bed (4 )
Bed Size: V\/IE' %1, '-’& Latitude:
Substrate: 3 Waterbody 1D: |Longitude:
Mari? O Total # of Species ‘E U Max. Lakeward Extent of Bed
|High Organic? | CanopyAbundance at Site Latitude:
S: IN.‘ lF: JE 9[ Longitude:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.] Ref. ID Individual Plant Bed Survey
VITTE .
(e pEM 2z
Tl A l
ML RSP l
TR VYL Z
MYM D] 2
“Yh LAT 1
Fiuamen, 86 |
W l c{{/{ \ Travel Pattern
v Up ApV Z
Plant Bed ID # 01
Comments:
[ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Sil/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2 =2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSiit 3=21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
= Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2 =2-20% 1 = Taken, not varified
F = Floating, rocted 3=21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet

State of Indiana Department of Natural Resources

Page?’_of_zﬁ

GANIZATION: [oare:
- SITE INFORMATION SITE COORDINATES __
Plant Bed ID: : taear Center of the Bed { ‘3)

Bed Size: WE éT_ W—K Latitude: —

|Substrate: % Waterbody |D: Longitude:
Marl? O Total # of Species 5’ Max. Lakeward Extent of Bed
High Organic? , R CanopyAbundance at Site Latitude:

s 4 F e

SPECIES INFORMATION

S = Submersed

Species Code Abundance | QE | Vchr.] Ref. ID Individual Plant Bed Survey
CAERDEM (
MyR 5P] 1
Ch 2fr 2
Travel Pattern
Plant Bed ID # 01
Comments:
[ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSilt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
B = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted fioating 2 = 2-20% 1 = Taken, not varified
F = Floating, rooted 3 =2160% 2 = Taken, varifiec
E = Emergent 4=>60%




Aquatic Vegetation Plant Bed Data Sheet Page € of LD
State of Indiana Department of Natural Resources
{GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
aterbody N I
lPantgea: & W ame B (TER Center of the Bed | 7)
Bed Size: W 2 [ | Latitude:
~
Substrate: 5 Waterbody 1D: Longitude:
frsartz () rotai  of Species Z Max. Lakeward Extent of Bed
lHigh Organic? D CanopyAbundance at Site |Latitude:
S: IN: IF E lLongitude:
SPECIES INFORMATION
Species Code Abundance ] QE | Vchr.| Ref. ID Individual Plant Bed Survey
CAET AR 4
Travel Pattern
Plant Bed ID # 01
Comments:
TION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1= Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSilt 3 =21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
|5 = Gravel/Rock 1 = Present
8 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page 5 of 20
State of Indiana Department of Natural Resources
GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
Waterbody N ;
|Ptant Bed ID: 9 . amew £4 Center of the Bed
lBed Size: ﬁﬂr UM Latitude:
Substrate: 2 Waterbody 1D: Longitude:
Marl? 0 Total # of Species [ Max. Lakeward Extent of Bed
ll-ligh Organic? CanopyAbundance at Site |Latitude:
s 7 ‘N_ lF: IE. 2 Po—
SPECIES INFORMATION
Species Code Abundance ] QE | Vchr.| Ref. ID Individual Plant Bed Survey
VT VL |
My R HET 3
O¥RPEM Z
MM oD (
W 2TE o
o0 LAT |
P 06 () ‘
PYT iw | Travel Pattern
Plant Bed ID # 01
{Comments:
MN
Substrate: Marl Canopy: QE Code: Reference ID:
1= Sit/Clay 1= Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species susps letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
FS = Gravel/Rock 1 = Present
8 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet
State of Indiana Department of Natural Resources

Page_g_of_ZQ

GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES TN
; Waterbody N :
PantBeain: [ ? ame Center of the Bed ( (“')
Bed Size: U/E {7‘ Om JLatitude:
Eubslrate: -;)\ Waterbody 1D: Longitude:
—,
lMart? f{) Total # of Species G Max. Lakeward Extent of Bed
A
High Organic? n CanopyAbundance at Site JLatitude:
S IN: |F: IE: l ‘Longitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.|] Ref ID Individual Plant Bed Survey
JVY#M bPD l
Uit 74w 2
MY R HET 1
306LAT 1
MY RSP \
Travel Pattern
Plant Bed ID # 01
|Comments:
ATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denocte specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand D = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page 7_of 24)
State of Indiana Department of Natural Resources
'GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
Waterbody N A
lpantBeaip: 7/ - e Center of the Bed G ‘F)
Bed Size: V"f )1 M Latitude: '
Substrate: 3 Waterbody 1D: Longitude:
IMar? O Total # of Species . Max. Lakeward Extent of Bed
High Organic? 0 CanopyAbundance at Site JLatitude:
S IN: IF'. £ lLongitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.| Ref. ID Individual Plant Bed Survey
MVTUET {
Gy DEM P
Travel Pattern
Plant Bed 1D # 01
[Comments:
CAMPLRovmp Loipnmizr
ATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3 =21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1= Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2 =2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4==>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page § of U
State of Indiana Department of Natural Resources
'GANIZATION: |oare:
SITE INFORMATION SITE COORDINATES
Waterbody N :
{Plant Bed ID: % ? ameu/g ST ” Center of the Bed US /
Bed Size: M Latitude:
Substrate: ‘5 Waterbody 1D: |Longitude:
|mari? 0 Total # of Species 3 Max. Lakeward Extent of Bed
lHigh QOrganic? D CanopyAbundance at Site Latitude:
S '“1 |':' E: |Longitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.| Ref. ID Individual Plant Bed Survey
MY RSP) [
NETE J
Travel Pattern
Plant Bed ID # 01
Comments:
[ REMINDER INFORMATION
WSubs'trate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1= Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3 =21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2 =2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page q_of L0
State of Indiana Department of Natural Resources
IGANLZATION: DATE:
SITE INFORMATION SITE COORDINATES A
Waterbody N ;
[prantBearn: 9 ame Center of the Bed  (#1)
Bed Size: [A/rfs ( (: [ ( ]-’e Latitude:
|Substrate: 5 Waterbody 1D: Longitude:
[Marl? 0 Total # of Species 4 Max. Lakeward Extent of Bed
IHigh Organic? 0 CanopyAbundance at Site JLatitude:
S: le lF' ]E Longltude'
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.| Ref. ID Individual Plant Bed Survey
AT (A !
\ wm 2
NAT bV A \
CH ZAR 2
Travet Pattern
Plant Bed ID # 01
Comments:
[~ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1= Si/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSilt 3=21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
B = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page 10 _of 2D
State of Indiana Department of Natural Resources
GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
Waterbody N 2
Plant Bed ID: [D pene _ Center of the Bed
i WEST omer -
Substrate: 6 Waterbody ID: lLongitude:
Marl? O Total # of Species 3 Max. Lakeward Extent of Bed
High Organic? O CanopyAbundance at Site JLatitude:
S: |N- ‘F' |E —ILongi‘tude:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.] Ref ID Individual Plant Bed Survey
NRTELE ‘
PoT U |
oy Lhe Z
Travel Pattern
Plant Bed ID # 01
Comments:
WAS MYRIHET jv SPRING
REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Si/Clay 1 = Present =<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3 =21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
|5 = Gravel/Rock 1 = Present
6 = Sand D = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page || of 20
State of Indiana Department of Natural Resources
IGANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
Waterbody N :
|Piant Bed ID: mew (T Center of the Bed f;ﬂ)
i =
Bed Size: eT— \ﬁ Latitude:
[Substrate: 3 Waterbody 1D: Longitude:
IMaﬂ? #; Total # of Species 3 Max. Lakeward Extent of Bed
High Organic? [ CanopyAbundance at Site Latitude:
s |N'_ |F [E' Longitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.] Ref. ID Individual Plant Bed Survey
MY WET z
Mye Sp1C 1
Travel Pattern
Plant Bed ID # 01
1Comments:
| REMINDER INFORMATION
Substrate: Mari Canopy: QE Code: Reference ID:
1= Silt/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
= Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand D = absent
Abundance: Voucher:

Overall Surface Cover 1=<2% 0 = Not Taken

N = Nonrooted floating 2 =2-20% 1 = Taken, not varified

F = Floating, rooted 3 =21-60% 2 = Taken, varifiec

E = Emergent 4 = > 60%

S = Submersed




Aquatic Vegetation Plant Bed Data Sheet

State of Indiana Department of Natural Resources

Page 12 of 22

S = Submersed

\GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
Waterbody N 2
|Plant Bed ID: Lz ame W]E o e Center of the Bed
Bed Size: a4l Latitude:
|Substrate: 5 Waterbody |D: Longitude:
IMaﬂ? D Total # of Species br Max. Lakeward Extent of Bed
High Organic? I CanopyAbundance at Site |Latitude:
St INZ |FZ E: ILongi‘{uth:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.] Ref ID Individual Plant Bed Survey
CHd %ae k:
MYRIANCT !
Stypec !
PUT RS '
Flamenmvs | |
Travel Pattern
Plant Bed ID # 01
Comments:
[~ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species susps letter to denote specific
3 = Sand wiSilt 3 =21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2 =2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4=">60%




Aquatic Vegetation Plant Bed Data Sheet
State of Indiana Department of Natural Resources

Pagel? oflp

RGANIZATION:

DATE:

SITE INFORMATION

SITE COORDINATES

Waterbody Name:
|PlantBedip: 1S ) — Center of the Bed
Bed Size: WEST 0TTER. Latitude:
Substrate: S Waterbody ID: Longitude:
lmﬂ? D Total # of Species 5 Max. Lakeward Extent of Bed
lHigh Organic? n CanopyAbundance at Site Latitude:
S: INf lFI IE Longitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.] Ref. ID Individual Plant Bed Survey
—
CERT DEM Z
YT LA t
Travel Pattern
Plant Bed ID # 01
Comments:
I REMINDER INFORMATION
|Substrate: Marl Canopy: QE Code: Reference ID:
1= Silt/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt wSand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
= Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
B = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2= 2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed




Aquatic Vegetation Plant Bed Data Sheet Page |£ of 20
State of Indiana Department of Natural Resources
{GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
Waterbody N :
[ptant Beap: | "f* e & Center of the Bed (23
A ~
Bed Size: Latitude:
jSubstrate: 3 Waterbody 1D: Longitude:
IMarl? O Total # of Species 4 Max. Lakeward Extent of Bed
High Organic? O CanopyAbundance at Site Latitude:
s: IN: IF: E: —_—
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.] Ref. ID Individual Plant Bed Survey
CERDEM 2
My HET {
2ol L {
Na) FUZ l
Travel Pattern
Plant Bed ID # 01
1Comments:
[~ REMINDER INFORMATION
|Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
5= Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted fioating 2=12-20% 1 = Taken, not varified
F = Floating, rooted 3=2160% 2 = Taken, varifiec
E = Emergent 4 = > 60%
S = Submersed
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S = Submersed

IGANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
7 Waterbody N ]
lpiantBeao: |9 ? ame Center of the Bed \( 24/
Bed Size: W U-[TEK Latitude:
Substrate: ’_7) Waterbody ID: |Longitude:
IMart? Y Total # of Species 4 Max. Lakeward Extent of Bed
lHigh Organic? b CanopyAbundance at Site Latitude:
N N G S s
SPECIES INFORMATION
Species Code Abundance ] QE | Vchr.| Ref. ID Individual Plant Bed Survey
MY A EDD {
MY HeT (
PoT LW g
CAER DEM l
Travel Pattern
Plant Bed ID # 01
1(:omments:
TION
Substrate; Marl Canopy: QE Code: Reference ID:
1= Sil/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSilt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absant
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
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GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES s
! Waterbody N z
|Ptant Bed ID: I b EmeE Center of the Bed GZ 5)
IBed Size: 'V gr M Latitude:
Substrate: 3 Waterbody 1D: Longitude:
Marl? 0 Total # of Species 5 Max. Lakeward Extent of Bed
High Organic? O CanopyAbundance at Site Latitude:
S lN: E |E L Longitude:
SPECIES INFORMATION
Species Code Abundance ] QE | Vchr.] Ref ID Individual Plant Bed Survey
™M DO |
80T [
ML 1TE !
MY R-HET
Travel Pattern
Plant Bed 1D # 01
Comments:
— REMINDER INFORMATION _
{Substrate: Marl Canopy: QE Code: Reference ID:
1= Silt/Clay 1 = Present =<2% 0 = as defined Unique number or
2 = Siit w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%

S = Submersed
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IGANIZATION: DATE:
SITE INFORMATION SITE COORDINATES o~
|Piant Bed ID: ].7 SN . Center of the Bed (2{)
lBed Size: WES' m Latitude:
ISubstrate: 5 Waterbody I1D: Longitude:
IMaﬁ? (7 Total # of Species 4— Max. Lakeward Extent of Bed
IHigh Qrganic? U CanopyAbundance at Site |Latitude:
s: |N: IF' lE 4 Longlisde:
SPECIES INFORMATION
Species Code Abundance| QE | Vchr.| Ref. ID Individual Plant Bed Survey
O 248 3
(Y™ 0P 3
Pow ot c
506 LAT l
Travel Pattern
Plant Bed ID # 01
Comments:
_KEHTHUERTHFGEKLITE)N
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Sil/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=2160% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4= > 60% 3 = Unknown referenced on attached map
15 = Gravel/Rock 1= Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rocted 3=2160% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed
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RGANIZATION: DATE:
SITE INFORMATION SITE COORDINATES 1
[PlantBea: 1§ ot d’%”;_ Centerofthe Bed EN® (8%
Bed Size: w 5 m Latitude:
|Substrate: 3 Waterbody 1D: Longitude:
e O Total # of Species D Max. Lakeward Extent of Bed
High Organic? 6 CanopyAbundance at Site JLatitude:
s: [ IF' [ |Longitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.| Ref. ID Individual Plant Bed Survey
MR HET 2
PUT I \
CE< DEM !
Travel Pattern
Plant Bed ID # 01
1Comments:
ATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Sit/Clay 1 = Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Siit 3=21-60% 2 = Genus suspected location of a species;
4 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3=21-60% 2 = Taken, varifiec
E = Emergent 4 =>60%
S = Submersed
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{GANIZATION: DATE:
SITE INFORMATION SITE COORDINATES
aterbody N .
fpiant Bean: 19 o ame Center of the Bed
Bed Size: M/EST DT({-P\ Latitude:
|Substrate: g Waterbody 1D: ILongitude:
Marl? N Total # of Species 3 Max. Lakeward Extent of Bed
High Organic? b CanopyAbundance at Site Latitude:
S lN: lF: E JLongitude:
SPECIES INFORMATION
Species Code Abundance | QE | Vchr.| Ref. ID Individual Plant Bed Survey
MYR SP |
S
CEC DEM 4
: L
MYTC HET |
Travel Pattern
Plant Bed ID # 01
Comments:
P
MUST PaT € CoMVDVR
ATION
Substrate: Mari Canopy: QE Code: Reference ID:
1 = Silt/Clay 1 = Present 1=<2% 0 = as defined Unigue number or
2 = Silt w/Sand 0 = absent 2=2-20% 1 = Species suspe letter to denote specific
3 = Sand wiSilt 3=21-60% 2 = Genus suspected location of a species;
= Hard Clay High Organic 4=>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1= Present
6 = Sand 0 = absent
Abundance: Voucher:
Overall Surface Cover 1=<2% 0 = Not Taken
N = Nonrooted floating 2=2-20% 1 = Taken, not varified
F = Floating, rooted 3 =21-60% 2 = Taken, varifiec
E = Emergent 4=>60%
S = Submersed
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GANIZATION:

SITE INFORMATION

P~ lafrB[T0t

SITE COORDINATES

S = Submersed

Waterbody N :
[Plant Bed ID: 20 L ame Center of the Bed
l;ed Size: VEq 0 D[ ‘{ Latitude:
2
Substrate: 2 Waterbody 1D: Longitude:
Mari? 0 Total # of Species Max. Lakeward Extent of Bed
High Organic? G CanopyAbundance at Site Latitude:
s I F Te ongituce
SPECIES INFORMATION
Species Code Abundance Vchr.] Ref. ID Individual Plant Bed Survey
NLETE z
MY & Wi (
CAt © AR
Travel Pattern
Plant Bed ID # 01
Comments:
[ REMINDER INFORMATION
Substrate: Marl Canopy: QE Code: Reference ID:
1 = Silt/Clay 1= Present 1=<2% 0 = as defined Unique number or
2 = Silt w/Sand 0 = absent 2 =2-20% 1 = Species suspe letter to denote specific
3 = Sand w/Silt 3=21-60% 2 = Genus suspected location of a species;
14 = Hard Clay High Organic 4 =>60% 3 = Unknown referenced on attached map
5 = Gravel/Rock 1 = Present
B = Sand 0 = absent
Abundance: Voucher:

Overall Surface Cover 1=<2% 0 = Not Taken

N = Nonrooted floating 2=2-20% 1 = Taken, not varified

F = Floating, rooted 3=21-60% 2 = Taken, varifiec

E = Emergent 4= >60%
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APPENDIX A

Submersed Aquatic Plant Survey Form

Plge,_ol’z_

[WATER BODY NAME WEST

DWER

SEcCHI | 4-"10"]
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MAX PLANT DEPTH @'

joare | §[39/04

WEATHER SUN/cwoups

lcrew LEADER  SP
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H Hmimmnw (YariaBUe
I

WATER !‘IltFmL}

Rake score (1-6), observed only (9), algae present (p)

Use acronyms for sp

Note
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MYsP2
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[waTER BoDY NamE  WEST] O seccHl |4'10" |
flcounty STEVBEN MAX PLANT DEPTH 10’
foate | ﬂiﬁ/dM- WEATHER  SUN/CLouypS
fcrew LEADER S8 COMMENTS MV HETEROPHYLUM (vARIABLE wm;pmm)
[RecoroER B VEED Moke ROOM For|SPECHED, NEEN WETERVAIY Lim ﬁn%vb'/sp'r Y Mg 9o 7
Rake score (1-5), observed only (9), algae present (p)  ~VOWME Memne§ & NarEWLA!
‘MMWMAI 4 Note

Use acronyms for slpecies. Vr. W...fm}voucher Tode.s
Species Code or?
An_|MYSP2 | MYH |CEDE4 [ELLAT |CHPAR |NEUq| ALGA |Poll  |UTMA [NAGY | NAFL SPIn
2
2
I | — |

?# Site | Northing | Easting
w5 [154
160
6l
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16 | 163
64
165
17 |86
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8 ]168
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V7|
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q [174
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l'l?
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20 |15
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[[Other plant species observed at lake
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Coord N Coord W
Landmark Degrees minutes Degrees  minutes
127.000 41.000 38.680 85.000 10.117
128.000 41.000 38.648 85.000 10.084
129.000 41.000 38.645 85.000 10.018
130.000 41.000 38.646 85.000 9.914
131.000 41.000 38.638 85.000 9.964
132.000 41.000 38.592 85.000 10.033
133.000 41.000 38.594 85.000 9.978
134.000 41.000 38.594 85.000 9.934
135.000 41.000 38.582 85.000 10.061
136.000 41.000 38.682 85.000 10.063
137.000 41.000 38.547 85.000 9.912
138.000 41.000 38.549 85.000 9.948
139.000 41.000 38.548 85.000 9.984
140.000 41.000 38.546 85.000 10.010
141.000 41.000 38.512 85.000 10.037
142.000 41.000 38.469 85.000 9.921
143.000 41.000 38.471 85.000 9.935
144.000 41.000 38.431 85.000 9.952
145.000 41.000 38.423 85.000 9.958
146.000 41.000 38.335 85.000 9.957
147.000 41.000 38.330 85.000 9.963
148.000 41.000 38.054 85.000 10.017
149.000 41.000 38.048 85.000 10.023
150.000 41.000 37.932 85.000 10.016
151.000 41.000 37.929 85.000 10.022
152.000 41.000 37.910 85.000 10.004
153.000 41.000 37.889 85.000 9.994
154.000 41.000 37.921 85.000 10.046
155.000 41.000 37.909 85.000 10.078
156.000 41.000 37.907 85.000 10.106
157.000 41.000 37.898 85.000 10.209
158.000 41.000 37.898 85.000 10.197
159.000 41.000 37.871 85.000 10.225
160.000 41.000 37.854 85.000 10.236
161.000 41.000 37.853 85.000 10.269
162.000 41.000 37.896 85.000 10.324
163.000 41.000 37.965 85.000 10.328
164.000 41.000 37.979 85.000 10.320
165.000 41.000 38.005 85.000 10.316
166.000 41.000 38.162 85.000 10.205
167.000 41.000 38.168 85.000 10.197
168.000 41.000 38.280 85.000 10.168
169.000 41.000 38.302 85.000 10.168
170.000 41.000 38.334 85.000 10.174
171.000 41.000 38.355 85.000 10.174
172.000 41.000 38.414 85.000 10.174
173.000 41.000 38.430 85.000 10.156
174.000 41.000 38.497 85.000 10.144
175.000 41.000 38.504 85.000 10.131
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176.000 41.000 38.520 85.000 10.138
177.000 41.000 38.542 85.000 10.136
178.000 41.000 38.567 85.000 10.147
179.000 41.000 38.565 85.000 10.123
180.000 41.000 38.552 85.000 10.117
181.000 41.000 38.595 85.000 10.084
182.000 41.000 38.609 85.000 10.094
183.000 41.000 38.639 85.000 10.102
184.000 41.000 38.594 85.000 10.145
185.000 41.000 38.572 85.000 10.132
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