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1.0 EXECUTIVE SUMMARY

Little Green Lake is a 466 acre lake located in the town of Green Lake in southeast Green Lake County,
Wisconsin. Little Green Lake exhibits fair water quality but experiences periods of dense aquatic plant and
algal growth. The aquatic plants on the lake provide important habitat for fish and wildlife, but dense plant
growth has historically been a nuisance condition, interfering with recreation on the lake (e.g. boat
navigation, swimming, canoeing, and other recreation activities). The District currently operates one aquatic
plant harvester to address nuisance plant growth on the lake and developed an Aquatic Plant Management
(APM) Plan to obtain a long term harvesting permit from the Wisconsin Department of Natural Resources
(WDNR) and to help guide future aquatic plant management.

Water quality data collected in 1986 - 2007 indicate a eutrophic lake system. Nutrients from within the lake,
nutrients flowing into the lake from two intermittent inlets and from land uses within the watershed are likely
enhancing aquatic plant growth. During 2005 to 2010 the WDNR conducted aquatic plant survey’s to help
monitor current aquatic plant conditions. The aquatic macrophyte community of Little Green included a
minimum of 7 species (9 visual) in 2005 to a max of 13 species in 2008 of floating leaved, emergent, and
submerged aquatic vascular plant species. Floristic quality index’s (FQI) (help assess lake quality using the
aquatic plants that live in a lake) ranged from a low of 12.47 in 2005 to a high of 17.79 in 2008 and 17.75 in
2009 and 2010.

Two aquatic invasive plant species Eurasian watermilfoil (Myriophyllum spicatum) and Curly-leaf pondweed
(Potamogeton crispus) were identified in high densities and frequency. Two native aquatic plants Elodea
(Elodea canadensis) and Coontail (Ceratophyllum demersum) were also identified in high densities and
frequency. All four species are many times at nuisance levels limiting lake access for both recreation and
navigation.

The District has prepared a comprehensive APM Plan to manage nuisance aquatic plant growth on Little
Green Lake which includes the following components

Manual Removal: Individual property owners can manually remove nuisance
aquatic plants in the lake offshore from their property to a
maximum width of 30 feet for native aquatic plants and an
unlimited width for exotic species to provide pier, boat lift,
swimming, or fishing.

Mechanical Harvesting: The District will continue mechanical harvesting for navigation
purposes in accordance with the conditions of a WDNR-issued
harvesting permit.

Selective /Nuisance Chemical Control: The District will continue using chemical herbicides for
navigation, recreation, and exotic species relief purposes in near
shore areas where the harvestor can not operate and in open
water areeas for aquatic invasive species (AlS) control. Both
selective and nonselective chemicals will be used to maintain
navigation, private access for boating, fishing and swimming,
and to manage nuisance levels of agauatic plants both native
and aquatic. This activity can be completed by the District or
individual landowners (WDNR permit is required).

©Copyright 2011 Natural Resource Group, LLC
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Other components of the APM Plan include periodic review of APM technologies, nutrient control
efforts by the District and landowners, historic water quality monitoring in 1986-2001 and 2007,
periodic aquatic macrophyte surveys completed in 2005 - 2010, aquatic species prevention and control,
and public education about the value of aquatic plants and threat of aquatic invasive plant species.

An Aquatic Invasive Species (AIS) prevention and control plan will be implemented through
watercraft inspection, monitoring, and APM and AIS education. Nutrient controls and watershed
management will continue to drive many District goals and objectives. Water quality monitoring will
also be completed to monitor lake water quality and its impact on and/or a result of proposed
management activities to help facilitate future aquatic plant management.

©Copyright 2011 Natural Resource Group, LLC
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2.0 INTRODUCTION

Little Green Lake is located in the town of Green Lake just north of the City of Markesan in southeast
Green Lake County, Wisconsin. Figure 1 depicts the lake location [Wisconsin Department of
Transportation (WDOT)]. Little Green Lake provides year around activities ranging from, fishing,
motorized boating activities, canoeing, pontooning, wildlife viewing, snowmobiling, cross country skiing,
and ice fishing. Little Green Lake is primarily used for sport fishing, recreational activities, and
relaxation.

Little Green Lake exhibits fair water quality and experiences periods of dense aquatic plant and algal
growth (Ramaker & Associates, 1999). Excessive algae and rooted aquatic plant growth are identified as
the primary lake use impairments. While the aquatic plants on the lake provide important habitat for fish
and wildlife, dense aquatic plant growth on Little Green Lake has historically interfered with recreation
on the lake (e.g. boat navigation, recreation and swimming). In response to the lake users concerns, the
Little Green Lake Protection and Rehabilitation District (Little Green Lake P&R District) was formed in
1984. Recent changes in Wisconsin’s aquatic plant management laws and the subsequent Wisconsin
Department of Natural Resources’ (WDNR) administration of their aquatic plant management program
(NR 109 Wis. Adm. Code) have required that the District update there 1999 Aquatic Plant Management
Plan (APM Plan).

This APM Plan was designed to meet the District’s needs for nuisance aquatic plant relief and the
WDNR’s requirements (e.g. applying for permits under Chapter NR 107 and Chapter NR 109 Wisconsin
Administrative Code for aquatic plant chemical control and harvesting). This APM Plan summarizes the
lake morphology and lake watershed characteristics; reviews historical aquatic plant management
activities; discusses the District’s, goals and objectives; presents the aquatic plant ecology; presents
results of the recent 2005 - 2009 WDNR aquatic plant survey’s; evaluates feasible aquatic plant
management alternatives; and provides a selected suite of aquatic plant management options in a
comprehensive and integrated APM Plan.

2.1 Lake History and Morphology

Little Green Lake is a 466-acre groundwater seepage lake and has approximately 4.2 miles of shoreline.
Groundwater seepage lakes are defined as systems that lack a significant inlet or outlet. Surface water
enters Little Green Lake from precipitation, groundwater and via two intermittent inlets. A static water
level is maintained on Little Green Lake by a dam-regulated outlet structure on the east side of the lake on
Highway 44. The lake’s mean depth is 10 feet with a maximum depth of 26.5 feet (Ramaker and
Associates, 1999). Figure 2 illustrates the bathymetry of Little Green Lake.

2.2 Fishery

The fishery is comprised of panfish, largemouth bass, smallmouth bass, northern pike, walleye, and
muskellunge. The WDNR has stocked Little Green Lake with walleye, muskellunge, and northern pike
over a variety years since 1972.

2.3 Watershed Overview

Little Green Lake’s watershed is approximately 2,131 acres or 3.33 square miles with a watershed-to-lake
surface area ratio of 3.57, a low-ratio lake. A low watershed to lake ratio generally means that runoff
within the watershed has less of an impact on a lake’s water quality. This relatively low watershed-to-
lake ratio also means that projects within the watershed often help reduce point and non-point nutrient
sources and are sometimes easier to identify within a watershed dominated by agricultural land uses and
fertile soils.
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The watershed consists predominantly of the Plano-Mendota-St. Charles soils association (United States
Department of Agriculture, 1977). Watershed topography is gently rolling, with the most dramatic
elevation changes just north of Little Green Lake. The lake’s elevation is situated at approximately 922
feet above mean level (Ramaker & Associates, 1997).

Land uses within the watershed of Little Green Lake are identified as:

Agriculture 77% or 1,641acres
Wooded 15% or 320 acres
Urban 5% or 106 acres

Road 3% or 64 acres

Potential nutrient loadings to Little Green Lake may be occurring from all of the above land uses.
Agricultural runoff however, is known to contribute significant quantities of sediment-laden runoff and
nutrient loading to receiving water bodies, especially after significant rainfall events.

2.4 Water Quality
2.4.1 Trophic Status

Trophic status is a measure of nutrient enrichment and primary productivity as determined by correlating
total phosphorus, chlorophyll a, and secchi disk depths. A trophic state is a measure of a lake’s biological
productivity, which may range from nutrient-poor and relatively unproductive to nutrient-rich and highly
productive. Water resource managers and scientists use the Carlson’s and/or Wisconsin Trophic State
Index (TSI) to monitor Wisconsin lakes water quality. Aquatic resource managers use the secchi disk,
total Phosphorus, and chlorophyll a data and apply Carlson’s and/or Wisconsin’s TSI to place the water
into one of the following categories based upon the degree of eutrophication.

Trophic Category Descriptions

Category TSI Lake Characteristics

Clear water; oxygen rich at all depths, except if close to mesotrophic
Oligotrophic 1-40 border; then may have low or no oxygen; cold-water fish likely in
deeper lakes.

Moderately clear; increasing probability of low to no oxygen in

Mesotrophic 41-50 |y ttom waters.

Decreased water clarity; probably no oxygen in bottom waters during
Eutrophic 51-70 summer; warm-water fisheries only; blue-green algae likely in
summer in upper range; plants also excessive.

Heavy algal blooms throughout the summer; if > 80, fish kills likely

Hypereutrophic 70-100 in summer and rough fish dominate.

All lakes undergo a natural aging process, shifting from an oligotrophic state to an eutrophic state.

Human activities can accelerate this aging process through nutrient and sediment additions from
agriculture, lawn fertilizers, septic systems, and urban storm sewers. TSI values have held very constant
over the years on Little Green ranging from the 40’s in spring/early summer and increasing to the 60’s
during the summer months. Eutrophic lakes typically have turbid water, can develop anoxic hypolinia
during the summer, may have excessive aquatic macrophytes, and will normally only support warm-water
fisheries (Shaw, 1994). TSI =60 - 14.41 In Secchi disk (meters) or 9.81 In Chlorophyll a (ug/L) + 30.6
or 14.42 In Total phosphorus (ug/L) + 4.15.
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TSI TSI Description
TSI < 30 Classical oligotrophy: clear water, many algal species, oxygen throughout the year in bottom water,

cold water, oxygen-sensitive fish species in deep lakes. Excellent water quality.

Deeper lakes still oligotrophic, but bottom water of some shallower lakes will become oxygen-

TS1.30-40 depleted during the summer.

Water moderately clear, but increasing chance of low dissolved oxygen in deep water during the
summer.

TSI 40-50

Lakes becoming eutrophic: decreased clarity, fewer algal species, oxygen-depleted bottom waters

TSI50-60 during the summer, plant overgrowth evident, warm-water fisheries (pike, perch, bass, etc.) only.

Blue-green algae become dominant and algal scums are possible, extensive plant overgrowth

TS160-70 problems possible.

Becoming very eutrophic. Heavy algal blooms possible throughout summer, dense plant beds, but

TSI70-80 extent limited by light penetration (blue-green algae block sunlight).

TSI >80 |Algal scums, summer fishkills, few plants, rough fish dominant. Very poor water quality.

Several sampling events by WDNR staff in 2005 and 2006 also provided secchi disk, total phosphorus, or
chlorophyll a data that was also used to establish the TSI of Little Green Lake. Historical TSI values
were calculated from these sample results. Water quality parameters were collected as part of the Self-
Help Lake Monitoring program in 1986 — 2001 and 2007. Analysis of the water quality information from
these events indicate that Little Green Lake is an eutrophic lake. Eutrophic lakes have the potential for:
heavy algal blooms throughout the summer, fish Kills, and a fishery typically dominated by rough fish.

Trophic State Index Graph

Hypereutrophi
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Monitoring Station: Little Green Lake - Deep Hole, Green Lake County
Past Summer (July-August) Trophic State Index (TSI) averages.

| = = Secchi = Chlorophyll & =Total Phosphorus

Source: WDNR Lake Water Quality Report — Report data can be found at:
http://www.dnr.state.wi.us/lakes/CLMN/reportsanddata/index.asp?project=clmn&folder=CLMN
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2.5 Aquatic Plant Management History

Lake users have historically reported problems with dense aquatic plant growth on Little Green Lake. The
District acquired an aquatic plant harvester in 2005. The District has continued operation of the harvester since
then to manage excessive aquatic macrophyte growth. Periodic chemical treatment was also completed for
many years. A very active chemical treatment program has been undertaken since 2005 to help reduce the
presence of Myriophyllum spicatum (Eurasian watermilfoil - EWM) and Potamogeton crispus (Curly-leaf
Pondweed — CLP).

A lake management planning grant project was completed in conjunction with an aquatic plant survey in 1994
by Northern Environmental. This report identified fourteen genera of aquatic macrophytes. Myriophyllum
spicatum was reported as an identified species in 1993 (Northern Environmental, 1994). EWM has not
officially been verified by WDNR staff on Little Green Lake as indicated on the WDNR web page listing
water bodies with positive id’s, however, hybrid milfoil was identified in 1993 (WDNR, 2010).

Curly-leaf Pondweed was the second most abundant species identified in 2004 (Northern Environmental,
1994). CLP was not positively identified until 2005 by WDNR staff on Little Green Lake (WDNR, 2010).

Dense aquatic plant growth continues to impair most recreation on Little Green Lake weather it be boating,
fishing or swimming in near shore areas. EWM and CLP in particular have been problem exotic species along
with native stands of Coontail (Ceratophyllum demersum) and Elodea (Elodea canadensis). As a result,
aquatic plant harvesting and chemical control have been used to manage abundant vegetation.

2.6 Goals and Obijectives

The main project objective is to complete an updated APM Plan integrating aquatic plant survey data that has
been collected by WDNR staff in 2005 thru 2010. This information is then used to quantify and map the
abundance and distribution of aquatic plant species. Since there has not been an updated APM Plan written
since 1999 (Ramaker and Associates, 1999). Harvesting in conjunction with chemical control have been used
as a successful management tool for controlling nuisance aquatic plant growth on Little Green Lake since
2005. APM Plan goals and objectives are a follows:

v Achieve and maintain frequency of occurrence’s for EWM and CLP < 15% as achieved in 2006
—2008

v" Manage coontail and elodea through harvesting to maintain and improve recreational activities
including boating and fishing

v Continue selective chemical control as needed to reduce prevalence and density of EWM and
CLP lake wide

v/ Maintain and improve recreational opportunities using selective and/or nuisance chemical
control, manual removal, and mechanical harvesting

v/ Start and continue a water quality monitoring program to track how proposed and ongoing

management actions are affecting lake water quality

Educate lake users on invasive species and benefits of native aquatic plant communities

Maintain an effective chemical control program in near shore areas for exotic species (EWM

and CLP) and nuisance aquatic plant growth as needed

Preserve native aquatic plants except in localized areas where they pose a nuisance and inhibit

access to open water or prohibit recreation

Protect sensitive areas

Continue an efficient mechanical control program

Prevent the spread of AIS, such as Eurasian watermilfoil and Curly-leaf pondweed

Protect and improve fish and wildlife habitat

Manage potential sources of nutrients leading to algae blooms

Provide limited individual nuisance or access control of aquatic plants

Work in partnership with the WDNR to continue remediation efforts on Little Green while

simultaneously aiding the WDNR in fulfilling their Mission Statement

Continue to improve water quality of Little Green Lake by collecting and maintaining

appropriate scientific data to provide evidence of progress

v' To be a model for other lakes by demonstrating positive results through cooperative efforts
among governing bodies, concerned citizens, and lake users

SNEN
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3.0 PROJECT METHODS

To accomplish the District’s goals, the District needs to make informed decisions regarding APM on the
Lake. To make informed decisions, the District proposed to:

v Collect, analyze, and interpret basic aquatic plant community data while using existing
plant data collected by WDNR staff from 2005 - 2010

v" Recommend practical, scientifically-sound aquatic plant management strategies to help
guide future management objectives for Little Green Lake

v Collect, analyze, and interpret basic water quality parameters to track how proposed and
ongoing management activities are affecting lake water quality and make scientifically
based management decisions

3.1 Existing Data Review

A variety of background information resources were researched to develop a thorough understanding of
the ecology of the Lake. Information sources included:

v" Local and regional geologic, limnologic, hydrologic, and hydrogeologic research
v' Discussions with District members and Citizens

v Available topographic maps and aerial photographs

v Data from WDNR files

v' Past Lake Study Reports

These sources were essential to understanding the historic, present, and potential future conditions of the
Lake, as well as to ensure that previously completed studies were not unintentionally duplicated. Specific
references are listed in Section 7.0 of this report.

3.2 Aquatic Plant Survey and Analysis

The aquatic plant community of the Lake was surveyed during June 6, 2005, July 31 and August 2, 2006,
July 5 and 6, 2007, July 2, 2008, June 30, 2009, and June 30, 2010. The survey’s were conducted using
the point intercept sampling method described by Madsen (1999), as is recommended in the draft
guidance on APM in Wisconsin (WDNR, 2006). The point intercept method is readily adapted to
“whole-lake” or large plot assessments as compared to the transect method that is best used in evaluating
study plots or selected areas to evaluate aquatic macrophyte communities.

To use the point intercept method, a base map was developed with 377 sampling points (i.e., intercept
points) established on a 70 meter grid (Figure 3). Latitude and longitude coordinates and sample
identifications were assigned to each intercept point on the grid (Appendix B). A global positioning
system (GPS) was used by WDNR staff to navigate to intercept points. At each intercept point, plants
were observed visually (V is recorded) or collected with a rake on a telescopic pole (P is recorded) or a
rake attached to a rope (R is recorded).

All observed plants were identified to the lowest practicable taxonomic level (e.g., typically genus or
species) and recorded on field data sheets. Water depth and sediment type was recorded at each intercept
point (when detectable) on field data sheets. A (M) was reported for muck, a (S) was recorded for sand,
and a (R) was recorded for rock.

At each intercept point, a value of 1-3 was assigned to the species collected based on densities observed
on the rake, or rake fullness ratings. 1 being a few plants on the rake head, 2 when the rake head is
approximately %% full, and three being full of aquatic plants with the rake head not visible. If a species
was not collected at that point, the space was left blank. For the survey, the data for each sample point
was entered into the WDNR “Worksheets” (i.e., a data-processing spreadsheet) to calculate the following
statistics:
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v

v

Taxonomic richness (the total number of taxa detected)
Maximum depth of plant growth

Community frequency of occurrence (number of intercept points where aquatic plants were
detected divided by the number of intercept points shallower than the maximum depth of plant
growth)

Mean intercept point taxonomic richness (the average number of taxa per intercept point)

Mean intercept point native taxonomic richness (the average number of native taxa per
intercept point)

Taxonomic frequency of occurrence within vegetated areas (the number of intercept points
where a particular taxon (e.g., genus, species, etc.) was detected divided by the total number of
intercept points where vegetation was present)

Taxonomic frequency of occurrence at sites within the photic zone (the number of intercept
points where a particular taxon (e.g., genus, species, etc.) was detected divided by the total
number of intercept points which are equal to or shallower than the maximum depth of plant
growth)

Relative taxonomic frequency of occurrence (the number of intercept points where a particular
taxon (e.g., genus, species, etc.) was detected divided by the sum of all species’ occurrences)

Mean density (the sum of the density values for a particular species divided by the number of
sampling site)

Simpson Diversity Index (SDI) is an indicator of aquatic plant community diversity. SDI is
calculated by taking one minus the sum of the relative frequencies squared for each species
present. Based upon the index of community diversity, the closer the SDI is to one, the greater
the diversity within the population.

Floristic Quality Index (FQI) (This method uses a predetermined Coefficient of Conservatism
(C), that has been assigned to each native plant species in Wisconsin, based on that species’
tolerance for disturbance. Non-native plants are not assigned conservatism coefficients. The
aggregate conservatism of all the plants inhabiting a site determines its floristic quality. The
mean C value for a given lake is the arithmetic mean of the coefficients of all native vascular
plant species occurring on the entire site, without regard to dominance or frequency. The FQI
value is the mean C times the square root of the total number of native species. This formula
combines the conservatism of the species present with a measure of the species richness of the
site. Each plant is assigned a number from 1 to 10. Low nutrient and undisturbed conditions are
given a higher number and plants typically found in more nutrient rich and/or disturbed waters
are given a lower coefficient of conservatism. Lake quality is quantified by the number of
species found, the identity of plants and the coefficient of conservatism. The FQI was developed
by Stan Nichols (Wisconsin Geological and Natural History Survey) to help assess lake quality
using the aquatic plants that live in a lake.

All of the above statistics can be found in Appendix A and Tables 2 — 10.
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4.0 AQUATIC PLANTS AND WATER QUALITY

Aguatic plants are vital to the health of a water body. Unfortunately, people too often refer to rooted
aquatic plants as “weeds” and ultimately wish to eradicate them. This type of attitude, and the
misconceptions it breeds, must be overcome in order to properly manage a lake ecosystem. Rooted
aquatic plants (macrophytes) are extremely important for the well being of a lake community and posses
many positive attributes. These attributes are what make the littoral zone the most important and
productive aquatic habitat in freshwater lakes. Despite their positive role, aguatic macrophytes can
become a nuisance when aquatic invasive species (AlS) occupy large portions of a lake and/or excessive
growth of AIS or native macrophytes negatively affect recreational activities. When “managing” aquatic
plants, it is important to maintain a well-balanced, stable, and diverse aquatic plant community that
contains high percentages of desirable native species. To be effective, aquatic plant management in most
lakes must maintain a plant community that is:

v Robust

v' Species rich

v Diverse

v Predominantly native

4.1 The Ecological Role of Aquatic Plants

Aguatic plants can be divided into two major groups: microphytes (phytoplankton and epiphytes)
composed mostly of single-celled algae, and macrophytes that include macroalgae, flowering vascular
plants, and aquatic mosses and ferns. Wide varieties of microphytes co-inhabit all hospitable areas of a
lake. Their abundance depends on light, nutrient availability, and other ecological factors. In contrast,
macrophytes are predominantly found in distinct habitats located in the littoral (i.e., shallow near shore)
zone where light sufficient for photosynthesis can penetrate to the lake bottom. The littoral zone is
subdivided into four distinct transitional zones: the eulittoral, upper littoral, middle littoral, and lower
littoral (Wetzel, 1983).

Eulittoral Zone: Includes the area between the highest and lowest seasonal water
levels, and often contains many wetland plants.

Upper Littoral Zone: Dominated by emergent macrophytes and extends from the water
edge to water depths between 3 and 6 feet.

Middle Littoral Zone:  Occupies water depths of 3 to 9 feet, extending lakeward from the upper
littoral zone. The middle littoral zone is dominated by floating-leaf plants.

Lower Littoral Zone: Extends to a depth equivalent to the limit of the photic zone, which is
defined as percent of surface light intensity.

Active Phytoplankton Throughout Habitable Water Column
1

Typical Water Depth:

Seasonal High Water

? T 3 Scasonal Low Water
Vet [ swsre
: L o s
VEER W AT
- - ! —_—

IR

Wetland Plants
- G

ey

Eulittoral Dulshes) Submerged PabtTRbl OO0 117 . .
Zone Upper (e Pondweeds, Chara) =& |J _Limit of Photic Zone
Littoral Littoral Lower ' \‘”wﬂmmwlﬁs
Zone Zone Littoral Zone S

Aquatic Plant Communities Schematic

9



Natural Resource Group, LLC Page 10

Little Green Lake Aquatic Plant Management Plan - Little Green Lake Protection and Rehabilitation District June 9, 2011

The abundance and distribution of aquatic macrophytes are controlled by light availability, lake trophic
status as it relates to nutrients and water chemistry, sediment characteristics, and wind energy. Lake
morphology and watershed characteristics relate to these factors independently and in combination
(NALMS, 1997).

In many instances aquatic plants serve as indicators of water quality due to the sensitive nature of plants
to water quality parameters such as water clarity and nutrient levels. To grow, aquatic plants must have
adequate supplies of nutrients. Microphytes and free-floating macrophytes (e.g., duckweed) derive all
their nutrients directly from the water. Rooted macrophytes can absorb nutrients from water and/or
sediment. Therefore, the growth of phytoplankton and free-floating aquatic plants is regulated by the
supply of critical available nutrients in the water column. In contrast, rooted aquatic plants can normally
continue to grow in nutrient-poor water if lake sediment contains adequate nutrient concentrations.
Nutrients removed by rooted macrophytes from the lake bottom may be returned to the water column
when the plants die. Consequently, killing aquatic macrophytes may increase nutrients available for algal
growth.

In general, an inverse relationship exists between water clarity and macrophyte growth. That is, water
clarity is usually improved with increasing abundance of aquatic macrophytes. Two possible
explanations are postulated. The first is that the macrophytes and epiphytes out-compete phytoplankton
for available nutrients. Epiphytes derive essentially all of their nutrient needs from the water column.
The other explanation is that aquatic macrophytes stabilize bottom sediment and limit water circulation,
preventing resuspension of solids and nutrients (NALMS, 1997).

If aquatic macrophyte abundance is reduced, then water clarity may suffer. Water clarity reductions can
further reduce the vigor of macrophytes by restricting light penetration, reducing the size of the littoral zone,
and further reducing water clarity. Studies have shown that if 30 percent or less of the area of a lake
occupied by aquatic plants is controlled, water clarity will generally not be affected. Every lake system can
react differently based on active management and site conditions.

Aquatic plants also play a key role in the ecology of a lake system. Aquatic plants provide food and
shelter for fish, wildlife and invertebrates. Plants also improve water quality by protecting shorelines and
the lake bottom, improving water quality and adding to the aesthetic quality of the lake.

4.2 Aquatic Invasive Plant Species

Invasive species have invaded our backyards, forests, prairies, wetlands, and waters. Invasive species are
often transplanted from other regions, even from across the globe. “A species is regarded as invasive if it
has been introduced by human action to a location, area, or region where it did not previously occur
naturally (i.e., is not native), becomes capable of establishing a breeding population in the new location
without further intervention by humans, and spreads widely throughout the new location ” (Source:
WDNR website, Invasive Species, 2010). Aquatic invasive species (AlS) include plants and animals that
affect our lakes, rivers, and wetlands in negative ways. Once in their new environment, AlS often lack
natural control mechanisms they may have had in their native ecosystem and may interfere with the native
plant and animal interactions in their new “home”. Some AIS have aggressive reproductive potential and
contribute to ecological declines and problems for water based recreation and local economies. AlS often
quickly become a problem in already disturbed lake ecosystems (i.e. one with relatively few native plant
species). While native plants provide numerous benefits, AlS can contribute to ecological decline and
financial constraints to manage problem infestations.
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Eurasian Watermilfoil (Myriophyllum spicatum)

EWM is the most common AIS found in Wisconsin lakes.
EWM was first discovered in southeast Wisconsin in the
1960’s. During the 1980’s, EWM began to spread to other
lakes in southern Wisconsin and by 1993 it was common in 39
Wisconsin counties. EWM continues to spread across
Wisconsin and is now found in the far northern portion of the
state.

Unlike many other plants, EWM does not rely on seed for
reproduction. Its seeds germinate poorly under natural _ &
conditions. It reproduces vegetatively by fragmentation, Eurasian watermilfoil

allowing it to disperse over long distances. The plant produces  Source: WDNR Website

fragments after fruiting once or twice during the summer. These shoots may then be carried downstream
by water currents or inadvertently picked up by boaters. EWM is readily dispersed by boats, motors,
trailers, bilges, live wells, or bait buckets, and can stay alive for weeks if kept moist (WDNR website,
2010).

Once established in an aquatic community, EWM reproduces from shoot fragments and stolons (runners
that creep along the lake bed). As an opportunistic species, EWM is adapted for rapid growth early in
spring. Stolons, lower stems, and roots persist over winter and store the carbohydrates that help milfoil
claim the water column early in spring, photosynthesize, divide, and form a dense leaf canopy that shades
out native aquatic plants. Its ability to spread rapidly by fragmentation and effectively block out sunlight
needed for native plant growth often results in monotypic stands. Monotypic stands of EWM provide
only a single habitat, and threaten the integrity of aquatic communities in a number of ways; for example,
dense stands disrupt predator-prey relationships by fencing out larger fish, and reducing the humber of
nutrient-rich native plants available for waterfowl (WDNR website, 2010).

Dense stands of EWM also inhibit recreational uses like swimming, boating, and fishing. The visual
impact that greets the lake user on milfoil-dominated lakes is the flat yellow-green of matted vegetation,
often prompting the perception that the lake is "infested" or "dead". Cycling of nutrients from sediments
to the water column by EWM may lead to deteriorating water quality and algae blooms of infested lakes
(WDNR website, 2010).

Curly-leaf pondweed (Potamogeton crispus)

Curly-leaf pondweed (CLP) spreads through burr-like
winter buds (turions), which are moved among waterways.
These plants can also reproduce by seed, but this plays a
relatively small role compared to the vegetative
reproduction through turions. New plants form under the
ice in winter, making CLP one of the first nuisance aquatic
plants to emerge in the spring.

The leaves of CLP are reddish-green, oblong, and about 3

: A inches long, with distinct wavy edges that are finely
Curly-leaf Pondweed toothed. The stem of the plant is flat, reddish-brown and
Souree: WONR Websie grows from 1 to 3 feet long. The plant usually drops to the
lake bottom by early July.
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CLP becomes invasive in some areas because of its tolerance for low light and low water temperatures.
These tolerances allow it to get a head start on and out-compete native plants in the spring. CLP forms
surface mats that interfere with aquatic recreation in early-summer, when most aquatic plants are
growing, CLP plants are dying off. Plant die-offs may result in a critical loss of dissolved oxygen.
Furthermore, the decaying plants can increase nutrients which contribute to algal blooms, as well as
create unpleasant stinking messes on beaches (WDNR website, 2010).

Purple Loosestrife (Lythrum salicaria)

Purple loosestrife is a perennial herb 3-7 feet tall with a
dense bushy growth form. Showy flowers vary from
purple to magenta, possess 5-6 petals aggregated into
numerous long spikes, and bloom from July to September.

Purple loosestrife was first detected in Wisconsin in the
early 1930's, but remained uncommon until the 1970's. It
is now widely dispersed in the state, and has been recorded
in 70 of Wisconsin's 72 counties. Low densities in most
areas of the state suggest that the plant is still in the

Purple Loosestrife pioneering stage of establishment. Areas of heaviest
Source: WDNR Website infestation are sections of the Wisconsin River, the
extreme southeastern part of the state, and the Wolf and
Fox River drainage systems. This plant's optimal habitat
includes marshes, stream margins, alluvial flood plains, sedge meadows, and wet prairies. It is tolerant of
moist soil and shallow water sites such as pastures and meadows, although established plants can tolerate
drier conditions. Purple loosestrife has also been planted in lawns and gardens, which is often how it has
been introduced to many of our wetlands, lakes, and rivers. Purple loosestrife spreads mainly by seed,
but it can also spread vegetatively from root or stem segments. A single stalk can produce from 100,000
to 300,000 seeds per year. Seed survival is up to 60-70%, resulting in an extensive seed bank. Mature
plants with up to 50 shoots grow over 2 meters high and produce more than two million seeds a year.
Germination is restricted to open, wet soils and requires high temperatures, but seeds remain viable in the
soil for many years. Even seeds submerged in water can live for approximately 20 months (WDNR
website, 2010).

4.3 Other Aquatic Invasive Species

The following AIS are not plants, but are mentioned here because they also can significantly disrupt
healthy aquatic ecosystems.

Zebra mussels (Dreissena polymorpha)

Zebra mussels are a tiny (1/8-inch to 2-inch) bottom-dwelling clam
native to Europe and Asia. Zebra mussels were introduced into the
Great Lakes in 1985 or 1986, and have been spreading throughout
them since that time. They were most likely brought to North
America as larvae in ballast water of ships that traveled from fresh-
water Eurasian ports to the Great Lakes. Zebra mussels look like
small clams with a yellowish or brownish D-shaped shell, usually
with alternating dark- and light-colored stripes. They can be up to Zebra Mussels
two inches long, but most are under an inch. Zebra mussels usually Source: WDNR Website
grow in clusters containing numerous individuals.
http://www.seagrant.umn.edu/ais/zebramussel
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Rusty crayfish (Orconectes rusticus)

Rusty crayfish have invaded portions of Minnesota, Wisconsin,
Ontario, and many other areas. Although native to parts of some
Great Lakes states, rusty crayfish have spread to many northern
lakes and streams where they cause a variety of ecological
problems. Rusty crayfish were probably spread by non-resident
anglers who brought them north to use as fishing bait. As rusty
crayfish populations increased, they were harvested for the
regional bait market and for biological supply companies. Such
activities probably helped spread the species further. Invading
rusty crayfish frequently displace native crayfish, reduce the

Rusty Crayfish amount and kinds of aquatic plants and invertebrates, and reduce

Souree: WONR webste some fish populations. Long term and labor intensive trapping
efforts, along with special fishing regulations designed to increase predation on juvenile crayfish has
demonstrated control of a “rusty” infestation. The best way to prevent further ecological problems is to
prevent or slow their spread into new waters.

http://www.seagrant.umn.edu/exotics/rusty

Spiny Water Flea (Bythotrephes cederstoemi) are predatory
zooplankton (tiny aquatic animals) that have a barbed tail making up
most of their body length (one centimeter average). They compete with
small fish for food supplies (zooplankton) and small fish cannot
swallow the spiny water flea due to the long spiny appendage. More
research is being completed to determine the potential impacts of the
spiny water flea. More information about this invader can be found at
http://dnr.wi.gov/invasives/fact/spiny

I' ) foi
i 3
A A

Spiny Water Flea
Source: WDNR Website

4.4 Aquatic Plant Survey’s (2005 — 2010)

The aquatic macrophyte community of the Lake included a minimum of 7 species (9 including visual) in
2005 to a max of 13 species in 2006 and 2008 of floating leaved, emergent, and submerged aquatic
vascular plant species. The survey included sampling at 377 intercept points and the observed taxa are
summarized in Table 1. The distribution of aquatic plant species during the WDNR surveys are
illustrated in Figures 4-9, respectively.

The aquatic plant community present on Little Green Lake from 2005 - 2010 exhibited a relatively low
species diversity. The Simpson Diversity Index value of the community was 0.75 in 2005, 0.79 in 2006,
0.79in 2007, 0.79 in 2008, 0.81 in 2009, and 0.82 in 2010 (Table 2). Aquatic vegetation was detected on
an average of 247 intercept points of 377 total sample points from 2005 — 2010 of site shallower than the
maximum depth of plants. The photic zone depth ranged from 20 feet in 2006 to 13 feet in 2009 as
indicated by the maximum depth that plants were observed at (Table 2). The taxonomic richness of the
aquatic plant community was 7 taxa in 2005 (9 including visual), 11 taxa (13 including visual) in 2006
and 2007, 13 taxa in 2008, 12 taxa in 2009, and 11 taxa in 2010 (15 including visual) (Table 2). An
average of 1.28 taxa were detected at intercept points in 2005, 1.98 taxa in 2006, 1.29 taxa in 2007, 1.27
taxa in 2008, 1.64 taxa in 2009, and 1.73 taxa in 2010 in areas shallower than the max depth.

The most abundant aquatic plants in 2005 included hybrid watermilfoil, CLP, elodea, and coontail, in
2006 elodea, coontail, EWM, and watermilfoil, in 2007 coontail, elodea, CLP and hybrid milfoil, in 2008
coontail, CLP, EWM, and elodea, in 2009 elodea, coontail, EWM and CLP, and in 2010 elodea, coontail,
EWM and CLP.
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Invasive species, such as Eurasian watermilfoil (Myriophyllum spicatum) and curly-leaf pondweed
(Potamogeton crispus), tend to densely colonize affected lakes and out compete native species.
Unfortunately, both invasives were detected in Little Green Lake all five survey years ranging from 2005
to 2010. Additional information about these exotic aquatic plants is available in the educational materials
in Appendix H. Additional information is also available from the WDNR website:

http://dnr.wi.gov/invasives/aquatic/

4.4.1 Free-Floating Plants

Free-floating aquatic plant species identified during the WDNR aquatic plant surveys in 2005 - 2010 are
listed in Table 1. A brief description about these plants follows.

Lemna minor (Small Duckweed)

Lemna minor (Small Duckweed), is a common free-floating aquatic
plant. Duckweed has round oval shaped leaf bodies called fronds.
These fronds float individually or in groups on the waters surface.
Duckweed reproduces commonly by budding. The plants obtain
nutrients from the water by absorbing nutrients through its leaf
undersurface and dangling roots. Duckweed is a nutritious food
source for a variety of waterfowl. Duckweed can reproduce at
tremendous rates sometimes doubling in number in as little of three to
five days (Borman, et al., 1997).

v ik

Small Duckweed

Source: University of Florida Website

Lemna trisulca (Forked Duckweed)

Lemna trisulca (Forked Duckweed), is a common free-floating aquatic
plant. Common watermeal is composed of a simple flattened leaf body or
frond that is long stalked with three faint nerves and a single root. Forked
duckweed is commonly found just beneath the surface of quite waters. It
may drift with the wind or current and is not dependent on depth,
sediment type or water clarity, however, there must be adequate nutrients
in the water to sustain growth. Forked duckweed is a good waterfowl
food consumed by a variety of ducks and geese including mallard and
scaup. (Borman, et al., 1997).

s o
Forked Duckweed
Source: UW Herbarium Website
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4.4.2 Floating-Leaf Plants

Floating-leaf aquatic plant species identified during the WDNR aquatic plant surveys in 2005 — 2010 are
listed in Table 1. A brief description about these plants follows.

Nuphar variegata (Spatterdock)

Nuphar variegata (Spatterdock) shows a preference for soft sediment and
water that is 6 feet or less in depth. Floating leaves emerge in early summer
from rhizomes that are actively growing in the soft sediments. Yellow flowers
occur throughout the summer. Floating leaves provide cover and shade for
fish as well as habitat for invertebrates (Borman, et al., 1997).

Spatterdock

Source: UW Herbarium Website

Nymphaea odorata (White water lily) was also visually observed in 2007-2010 during the boat survey.

4.4.3 Submergent Plants

Submergent aquatic plant species identified during the WDNR aquatic plant surveys in 2005 — 2009 are
listed in Table 1. A brief description about these plants follows.

Ceratophyllum demersum (Coontail)

Coontail (Ceratophyllum demersum) is a submergent aquatic plant. Unlike most
other submergent aquatic plants, coontail is not rooted and can drift, making it
tolerant to higher water levels. Because it does not have roots, it absorbs nutrients
’ dissolved in the lake water. Coontail provides excellent shelter and foraging
- ; opportunities for fish and invertebrates, and waterfowl consume its foliage and
k fruit (Borman, et al., 1997). Coontail is also commonly misidentified and

' mistaken for Myriophyllum spicatum (Eurasian watermilfoil).

Coontail
Source: UW Herbarium Website

Elodea canadensis (Elodea)

Elodea canadensis (Elodea or common waterweed) is an abundant native
plant species that is distributed statewide. It prefers soft substrate and
water depths to 15 feet (Nichols, 1999). Elodea reproduces by seed and
sprigs (USDA, 2002). The stems of elodea offer shelter and grazing to
fish, but very dense elodea can interfere with fish movement. Elodea can
be considered invasive at times and out-competes other more desirable
plants.

Source: UW Herbarium Website
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Myrionphyllum spicatum (Eurasian watermilfoil-EWM)

Eurasian watermilfoil (EWM) is a submersed aquatic plant
native to Europe, Asia and northern Africa. It was introduced
to the United States by early European settlers. Eurasian
watermilfoil has proliferated in waterways across North
America. Eurasian watermilfoil was first detected in
Wisconsin lakes during the 1960's. In the past three decades,
this exotic species has significantly expanded its range to
about 61 of Wisconsin's 72 counties. The range of Eurasian
watermilfoil continues to expand in Wisconsin from 1994 to
2001 (DNR, 2004). Because of its potential for explosive

[
p-

Eurasian watermilfoil B ' growth and its incredible ability to regenerate, Eurasian

Source: UW Herbarium Website

watermilfoil can successfully out-compete most native aquatic
plants, especially in disturbed areas.

Eurasian watermilfoil shows no substrate preference, and can grow in water depths greater than 4 meters
(Nichols, 1999). Eurasian watermilfoil does not rely on seed for re-production; its seeds germinate poorly
under natural conditions. It reproduces vegetatively by fragmentation, allowing it to disperse over long
distances. The plant produces fragments after fruiting once or twice during the summer. These shoots
may then be carried down or up the Lake by water currents or inadvertently picked up by boaters. EWM
is readily dispersed by boats, motors, trailers, bilges, live wells, or bait buckets, and can stay alive for
weeks if kept moist. Once established in an aquatic community, milfoil reproduces from shoot fragments
and stolons (runners that creep along the substrate).

As an opportunistic species, Eurasian watermilfoil is adapted for rapid growth early in spring. Stolons,
lower stems, and roots persist over winter and store the carbohydrates that help milfoil claim the available
light from water column early in spring, photosynthesize, divide, and form a dense leaf canopy that
shades out native aquatic plants. Its ability to spread rapidly by fragmentation and effectively block out
sunlight needed for native plant growth often results in monotypic stands. Monotypic stands of Eurasian
watermilfoil provide only a single habitat, and threaten the integrity of aquatic communities in a number
of ways. For example, dense stands disrupt predator-prey relationships by fencing out larger fish, and
reducing the number of nutrient-rich native plants available for waterfowl (DNR 2002).

Myriophyllum sibiricum (Northern watermilfoil)

Myriophyllum sibiricum (Northern watermilfoil) has light colored stems that

emerge from rootstalks and rhizomes. Stems are sparingly branched and fairly

erect in water. Leaves are divided like a feather, with 5-12 pairs of thread-like

leaflets. Leaves are arranged in whorls. Waterfowl eat the foliage and fruit of =
northern watermilfoil, while beds of this plant provide cover and foraging

opportunities for fish and invertebrates. Northern watermilfoil is usually found

growing in soft sediment in fairly clear-water lakes and can grow in depths over

12 feet deep.

Northern watermilfoil
Source: UW Herbarium Website
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Najas flexilis (Slender Naiad)

. Najas flexilis (Slender Naiad) is sometimes called bushy pondweed and has fine
* o branched stems that emerge from a slight rootstalk. Leaves are paired and sometimes
smaller leaves are bunched. Slender Naiad can grow in very shallow and very deep
X % [ “ waters. Waterfowl, marsh birds, and muskrats consume the stems, leaves, and seeds of
Pk naiad. The foliage produces forage and shelter opportunities for fish and invertebrates
¢ {f’ (Borman, et al., 1997).

L]

Slender Naiad

Source: UW Herbarium Website

Potamogeton crispus (Curly-leaf Pondweed -CLP)

Curly-leaf pondweed (Potamogeton crispus) is also an exotic
plant of eurasian origin that forms surface mats that interfere with
aquatic recreation. CLP was the most severe nuisance aquatic
plant in the Midwest until Eurasian watermilfoil appeared. CLP
grows under the ice, but dies relatively early, releasing nutrients
to the water column in summer possibly leading to algal blooms.
It provides cover and foraging opportunities to fish and
invertebrates. It also provides critical spawning habitat for perch
in March and April. The plant usually drops to the lake bottom _ s 2 :
throughout July. It prefers soft substrate and shallow water Curly-leaf pondweed
depths (Nichols, 1999). CLP reproduces by seed and vegetative  Source: UW Herbarium Website
buds called turions. Seeds play a relatively small role in

reproduction compared to germination of turions. CLP can also

out-compete more desirable native plant species.

Stuckenia pectinata (Sago Pondweed)

Stuckenia pectinata (Sago Pondweed) resembles two other pondweeds with H
needle-like leaves, but sago pondweed is more common. The fruit and tubers of ; :
sago pondweed are very important food sources for waterfowl, while leaves and 4
stems provide shelter for small fish and invertebrates (Borman, et al., 1997).

4.4.4 Emergent Plants f

—

No Emergent aquatic plant species were recorded at identified sampling points. f’oﬁ‘gf LI,D\,S) L‘S;ijﬁ%'vm

Typha sp. (Cattail) and Sparganium eurycarpum (Common Bur-Reed) were
identified during the 2009 and 2010 boat survey’s.

4.5 Floristic Quality Index

Floristic quality index (FQI) varies around the state of Wisconsin and ranges from 3.0 to 44.6 with the
average FQI of 22.2 (Aquatic Plant Management in Wisconsin - Draft, 2006). FQI is used to help
compare lakes around the state and to assess the lake over time. Higher FQI numbers indicate better lake
quality. Little Green Lake’s FQI ranged from a low in 2005 of 12.47 to a high in 2008 of 17.79 a value
below Wisconsin’s median of 22.2 (Table 9). This FQI value suggests that the Lake has below average
water quality.

17



Natural Resource Group, LLC

Page 18

Little Green Lake Aquatic Plant Management Plan - Little Green Lake Protection and Rehabilitation District

4.6 Water Quality

| Trophic classification of Wisconsin lokes based on chlorophyll a, water clarity measurements,
| and tofal phosphorus values. (Adapted from Lillie and Mason, 1983.)

Water quality parameters,
specifically secchi depth readings,
chlorophyll a levels, and phosphorus
levels help determine the health of a
lake and are easy parameter s to test Mesotrophic
for. During each season of the year
water quality is very dynamic and
varies greatly over time. ' e
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Water temperature profoundly affects lake characteristics. Temperature influences water circulation
patterns, solubility of various compounds, chemical reaction rates, and species and distribution of
aquatic plants and animals. The temperature regimens of a lake are controlled by climatic and wind
conditions, lake basin morphology, surrounding topography and vegetation, water inflows and

outflows, and water chemistry.

Most deeper lakes in Wisconsin thermally stratify. In such lakes, temperature-induced density
changes cause a lake to develop three distinct temperature zones. During summer, these zones
include the epilimnion (warm surface layer), metalimnion (transitional layer), and the hypolimnion
(cold bottom layer). Little mixing occurs between these layers while the lake is stratified. Since the
hypolimnion is not exposed at the lake surface, it does not exchange gases with the atmosphere. In
eutrophic lakes, decomposing organic debris in the hypolimnion can deplete oxygen, leading to an
anoxic hypolimnion. Anoxic water is not habitable for most aquatic life and encourages dissolution
of phosphorus from bottom sediment (Shaw, et al., 1994).

In most lakes, thermal stratification breaks down each fall as the atmosphere cools, allowing deeper
water formerly trapped in the hypolimnion to mix with surface layers. During winter, many lakes
once again stratify. Since water reaches its maximum density at 4° Centigrade (a temperature slightly
above the freezing point of water), warmer water is found at depth, while cooler, near-freezing water
is found directly below the ice. This inverse temperature stratification is easily disrupted, and lakes
usually mix during spring. Mixing can bring large amounts of nutrients to the surface of a lake,
enhancing productivity. Lakes that stratify and undergo two periods of mixing are termed “dimictic.”

4.6.2 Oxygen

Oxygen solubility varies with temperature, water purity, and atmospheric pressure. More 0xygen can
dissolve into pure cold water at low elevations. Increasing water temperature, salinity, and elevation
decrease oxygen saturation potential. Dissolved oxygen is also affected by biological productivity.
Agquatic plants produce oxygen, but plant and animal decomposition and respiration use oxygen.
When respiration and decomposition use more oxygen than can be replenished by exchange with the
atmosphere and plant oxygen production, oxygen levels decrease. Oxygen can be exhausted in some
cases, especially when water cannot freely mix and exchange gases with the atmosphere. Fish kills
can occur during winter because ice does not allow air to water oxygen transfer while ice and snow

limit light penetration, hindering photosynthetic oxygen production. Although less common,

excessive aquatic plant growth and subsequent decomposition of dead organic matter can also cause
excessively low dissolved oxygen concentrations. In some lakes, abundant aquatic plant growth can
cause dissolved oxygen concentrations to rise above saturation values. Supersaturated oxygen

concentrations can also be detrimental to aquatic organisms.
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Water should contain at least 5 milligrams per liter (mg/l) oxygen to support a healthy warm-water
fishery. To support trout, at least 7 mg/l oxygen should be present. Even though fish can tolerate
lower oxygen concentrations for variable periods, low oxygen levels stress the fish, and often
promote the success of less desirable species, such as carp and bullheads.

Little Green Lake receives significant quantities of groundwater seepage. Under many conditions,
groundwater contains very little oxygen. When the water is exposed to the atmosphere, however,
oxygen concentrations increase to near saturation. The deepest sections of Little Green Lake
thermally stratify and therefore cannot contact the atmosphere. Decaying organic material consumes
oxygen in this deeper water; consequently, little oxygen is found in the deepest portions of the Lake.

4.6.3 Nutrients

Nitrogen and phosphorus are macronutrients essential to plant growth. While plants require many
compounds to live, most are readily available in sufficient quantities to allow growth. Nitrogen and
phosphorus are typically not as available, and the concentrations of one or the other usually limit
aquatic plant growth. Consequently, knowing the concentration of these compounds in lake water
can help us understand current and potential plant growth limitation factors.

4.6.3.1 Phosphorus

In 80 percent of Wisconsin lakes, phosphorus is

the key nutrient controlling excessive aquatic Water Quality  Total Phosphorus

plant and algae growth (Shaw, et al., 1994). Index  (pg/l)

Lake water phosphorus concentrations are

usually measured as soluble reactive Very poor

phosphorus and total phosphorus. Soluble 150~

reactive phosphorous is readily available to 140

plants. Consequently, its concentration can 130~

vary widely over short periods. A potentially 120 B

better measure of lake water phosphorus level Poor 1238 B

is total phosphorus, which measures dissolved Sk

phosphorus as well as phosphorus in plants and 0L

animal fragments suspended in lake water. 70— Average for
60~ impoundments

Phosphorus is very reactive in the environment, 50 P

being absorbed by plants and attaching itself Fair 4o+

tightly to sediments. Consequently, sediments B 5530k Average for

carried by surface water are typically the 20 natural lakes

largest external source of phosphorus to lakes. Verygood 10

Phosphorus does not readily dissolve in lake Evcelloht - "l

water, forming insoluble precipitate with iron,

calcium, and aluminum. Consequently, most

fully oxygenated lakes have a net flux of

phosphorus to the lake bottom. However, if Total phosphorus concentrations for

lake water lacks oxygen, iron precipitates Wisconsin's natural lakes and impoundments.

become unstable and release phosphorus to the  (Adapfed from Lillie and Mason, 1983
overlying water. The hypolimnia in eutrophic lakes are often devoid of oxygen during summer,
increasing the concentration of phosphorus available to plant growth. Lakes with total
phosphorous levels below 2 g/l will generally not have nuisance algae blooms (Shaw, et al.,
1994).
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4.6.3.2 Nitrogen

Nitrogen is another nutrient limiting the growth of aquatic plants, usually second in importance to
phosphorus. Nitrogen limits the growth of plants in a few Wisconsin lakes. Nitrogen can be
found in lakes in many forms including nitrate (NO3), nitrite (NO,), and ammonium (NH,").
These inorganic forms of nitrogen can be readily used by aquatic plants and algae. Nitrite is
usually present in only trace quantities and is readily transformed to nitrate in oxygenated water.
Nitrogen can enter a lake via precipitation (which can have concentrations of nitrogen as high as
0.5 mg/l), breakdown of organic compounds (forming ammonia), and human-induced sources of
nitrogen such as fertilizers, sewage effluent, and animal waste.

Even though nitrogen demand in vegetated terrestrial soils is high during active growing periods,
nitrogen can move through soil and reach ground water if:

v Vegetation is not actively growing
v Nitrogen supply exceeds vegetative demand
v Nitrogen is injected directly to subsurface sediment (e.g., septic system drainfields)

Once nitrate “leaches” to the ground-water table, nitrate migrates freely with groundwater
moving towards discharge points such as surface waters, wetlands, and drinking water wells.

Kjeldahl nitrogen includes nitrogen contained in suspended organic matter and ammonium. Total
nitrogen is calculated by adding nitrate and nitrite to kjeldahl nitrogen. Inorganic nitrogen is the
sum of nitrate, nitrite, and ammonia. If spring inorganic nitrogen levels are below 0.3 mg/I,
summer algae blooms are less likely (Shaw, et al., 1994). The average organic concentration in a
study of 61 southeastern Wisconsin lakes was 0.94 mg/l while the average total nitrogen
concentration for these lakes was 1.43 mg/l (Lillie and Mason, 1983).

4.6.3.3 Nitrogen/Phosphorous Ratio

When the ratio of total nitrogen to total phosphorus is greater than 15 to 1, plant and algal growth
in a lake is controlled by the amount of phosphorus available and is considered “phosphorus-
limited.” When the ratio is below 10 to 1, nitrogen is the limiting nutrient for plant and algae
growth; values between 10 to 1 and 15 to 1 are considered transitional (Shaw, et al., 1994). Most
Wisconsin lakes are phosphorus-limited.

Available total nitrogen to total phosphorus ratios on Little Green Lake indicate that the lake is
phosphorus limited using historic water chemistry data collected and recorded for Citizen Lake
Monitoring (WDNR, 2010). As such, ample nitrogen is present to fuel growth of aquatic plants,
and additional phosphorus loading will fuel additional aquatic plant growth and potential algae
blooms.
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4.6.4 Chlorophyll a

Chlorophyll a concentrations correspond to the abundance of algae in lake water. Chlorophyll a
concentrations respond to seasonal light changes, lake water nutrient content and transparency,
aquatic macrophyte growth, temperature, and zooplankton abundance. High chlorophyll a
concentrations relate to algal blooms. Algal blooms can occur when events liberate nutrients into
the lake system or otherwise upset nutrient equilibrium. Examples of events that could cause an
algal bloom are:

v" Severe thunderstorms washing nutrient-laden water or sediment into a lake
v Decrease in zooplankton abundance
v Significant manipulation of the macrophyte community

If significant amounts of aquatic macrophytes are destroyed and are not removed from the water,
the demand for limiting nutrients is decreased and nutrients are returned to the water from
decomposing aquatic plants. This chain of events can cause algal blooms.

Blue-green algae levels were measured by the WDNR in 2008. A water sample was collected on
Little Green indicating high concentrations of blue-green algae. When blue-green algae are
growing, they sometimes produce toxins and store them within the algal cell. Algal toxins are
naturally produced chemical compounds that are sometimes found within the cells of certain
species of blue-green algae. If a cell is broken open, the toxins may be released. Additional
information about blue-green algae is available in Appendix C.

4.6.5 Alkalinity and pH

Lake water alkalinity is largely attributable to bicarbonate and carbonate that are typically
released from dissolution of calcite and dolomite. Dissolution of calcite and dolomite also
releases calcium and magnesium, producing hard water. Median alkalinity concentration in 61
southeastern Wisconsin lakes is 160 mg/l. Alkalinity buffers the effects of acidic rainfall by
neutralizing low pH rainfall.

Lakes with abundant plant growth and high alkalinity water often have marl deposits. Marl is
composed primarily of calcium carbonate but also includes phosphorus. Plant growth fosters
marl formation by removing carbon dioxide from the water which subsequently increases pH and
converts most alkalinity to carbonate. Marl in often visible on the leaves of certain aquatic
macrophytes. Marl formations also contribute to phosphorus precipitating out of the water
column and subsequently reducing algae

growth. Woater clarity index.
pH is an exponential index of hydrogen ion | Water clarity Secchi depth (ft.)
concentration used to measure acidity. pH Very poor 3
is represented on a logarithmic scale from1 | o 5
to 14, 7 being neutral. Readings above 7 Fai 5
have less hydrogen ions and are basic !
(alkaline); readings below 7 have more Good 10
hydrogen ions and are considered acidic. Very good 20
Excellent 32

21



Natural Resource Group, LLC Page 22

Little Green Lake Aquatic Plant Management Plan - Little Green Lake Protection and Rehabilitation District June 9, 2011

4.6.6 Transparency

Transparency is a function of water color and turbidity and is usually measured with a secchi
disk. A secchi disk is an 8-inch circular plate with alternating black and white quadrants fixed to
a length of graduated cord. During the middle of the day, the disk is lowered on the shaded side
of the boat until an observer can no longer see the secchi disk. The depth is noted, the disk is
then raised until it just again is visible, and the depth again is noted. The two measurements are
averaged to give a reading. The deeper the secchi disk reading, the clearer the water. High
concentrations of algae or suspended sediment usually account for shallow secchi disk readings.
In some instances, colored water can also account for low secchi readings.

Weekly secchi depth readings collected over a number of years during open water periods would
provide an excellent, low-cost method to evaluate changes in lake clarity that may relate to other
changes in the Lakes’ conditions.

5.0 CONCLUSIONS AND POSSIBLE MANAGEMENT OPTIONS
5.1 Conclusions

Little Green Lake has historically been perceived as a lake with fair water quality and abundant aquatic
macrophytes. Water quality data collected over the years indicate a eutrophic lake system and some
parameters sometimes borderline on hypereutrophic (WDNR, 2010). Nutrients from both within the lake
land uses within the watershed are likely contributing nutrients to the lake which can enhance aquatic
plant and algal growth. Little Green Lake is similar to many Wisconsin “shallow water” lake ecosystems.
Aquatic macrophytes compete with algae for available nutrients. If too many macrophytes are removed,
algae can become the dominant form of plant growth. Carp can excaserbate the problem.

A report published and prepared in 1999 by Ramaker and Associates was written to quantify the sources
of the various nutrient inputs into Little Green Lake. This information was used to determine high
nutrient-loading areas and to select management techniques that are the most cost-effective and best
designed to address these problem areas. The phosphorus budget was used to determine the
significance of internal and external loading in Little Green Lake. The budget showed that internal
recycling contributes the majority of the phosphorus to the lake. The best-fit model estimated that
69% of the load was coming from internal recycling (Ramaker, 1999). The best-fit model also
showed that approximately 25% of the load was coming from land use, 5% from precipitation, and 1%
from septic tanks (Ramaker, 1999). These conclusions led to the installation of a destratification system
to prevent or greatly reduce the longevity of stratification leading to anoxia in the bottom waters resulting
in phosphorus being released from the sediments.

A report published by Paul Garrison — WDNR (LakeLine, 2009) on Destratifying of Moderately Shallow
Lakes concludes that Little Green’s increased mixing of phosphorus (P) rich anoxic waters resulted
in a shift in phytoplankton communities from cyanobacteria to diatoms and improved water clarity
on Little Green. However, with decreased amounts of phosphorus being released for deep water
areas other sources of internal loading may be compensating for the lack of reduction P values
(LakeLine, 2009).
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One potential source of P may be a result of anoxic conditions forming in dense aquatic plant beds.
Large amounts of P can be released from sediments in plant beds. Because of high photosynthetic
activity in these beds the pH is elevated to levels above 9.0 which can result in the release of P from
bottom sediments (Lakeline, 2009). Once P is released storm events may cause P to be resuspended
in the water column creating a source of nutrients of algal blooms.

The conclusion of the report states that the destratification system was successful in reducing the
release of phosphorus form the deep water sediments. It was achieved by injecting air bubbles into
the water column, which resulted in the resistance of the water column to mixing (Lakeline, 2009).

Little Green Lake is a popular sport
fishing lake especially in the
winter. Recreational activities are
extremely limited due to excessive
aquatic plant growth in many near
shore areas. Open water recreation
occurs in areas that do not support
aquatic plant growth mostly in
areas greater than 15 feet. An

| aquatic plant harvester helps
manage dense aquatic plant growth
for boat navigation and provides
lanes for game fish.

During the WDNR aquatic plant surveys from 2005 — 2010, 7 aquatic plant species (9 including visuals)
were found in 2005, 11 species (13 including visuals) in 2006, 11 species in 2007, 13 species in 2008, 12
species in 2009, and 15 species in 2010 are an indicator of a low to moderately diverse aquatic plant
community. EWM and CLP, two aquatic invasive species were identified. The most abundant aquatic
plants in 2005 included hybrid watermilfoil, CLP, elodea, and coontail, in 2006 elodea, coontail, EWM,
and watermilfoil, in 2007 coontail, elodea, CLP and hybrid milfoil, in 2008 coontail, CLP, EWM, and
elodea, in 2009 elodea, coontail, EWM and CLP, and in 2010 elodea, coontail, EWM and CLP.

As confirmed in Table 10, the frequency of occurrence of Milfoil spp. and CLP have decreased since
2005 with a relative resurgence in 2009 and 2010 with historic lows in 2006 and 2007. Conversely,
coontail and elodea have increased during this same time period. Intense and widespread chemical
control programs targeting EWM and CLP were done from 2005 — 2008. The chemical control permit in
2009 was reduced to half the requested acreage resulting in a potential rebound in frequency of EWM and
CLP. Again in 2010 the chemical control permit was limited in acreage. As the data shows, an
aggressive chemical control program helped promote the native species coontail and elodea while
reducing the frequency of milfoil and CLP.

Dense growth of Curly-leaf Pondweed, Eurasian watermilfoil, Elodea and Coontail cause navigation
problems for boats throughout the summer as well as property owners trying to access the lake for
swimming, boating and fishing. Dense aquatic plant growth makes it extremely difficult for lake users to
access many parts of the lake and also may contribute to stunted fish populations.

5.2 Possible Management Options

Many areas of Little Green Lake exhibit aquatic plant growth that interferes with recreational activities.
Dense aquatic plants tangle boat props and riparian landowners report problems getting their boats from
their piers to open water areas. As a result, the District has operated an aquatic plant harvesting program
along with a chemical control program. Historically, the harvesting activities were often largely un-
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regulated statewide. The WDNR promulgated NR 109, Wis. Adm. Code requiring development of APM
Plans in order to obtain a multi-year aquatic plant management permit for harvesting activities. The NR
109 program is intended to allow management for nuisance conditions but protect aquatic plant
communities from improper management.

NR 109 requires that an applicant review all available aquatic plant management techniques before
selecting a management strategy. Existing physical, biological, and chemical management techniques
and current available research were reviewed in detail. A comprehensive comparision of APM
techniques, including descriptions about the technology, benefits, drawbacks, and costs are included in
Appendix D. Based on these comparisons and the specific aquatic plant problems on Little Green Lake,
the following potential management strategies were considered.

5.2.1 Manual Removal

Hand raking or hand pulling can be completed to remove aquatic plants from the water. Benefits include
low costs, and the drawbacks are the labor intensive nature of this option. Manual removal by individual
landowners can be completed to a maximum width of 30 feet to provide pier, boat, or swimming raft
access. A permit is not required for hand pulling or raking if the maximum width cleared does not exceed
30 feet. Manual removal exceeding 30 feet in width requires a permit from the WDNR for native aquatic
macrophytes. Removal exceeding 30 feet in width is allowed without a permit for exotic species such as
EWM and CLP.

5.2.2 Mechanical Harvesting

Aguatic plant harvesting allows easy treatment of large areas of nuisance aquatic plant stands.
Advantages of this technology include immediate results, removal of plant material and nutrients, and the
flexibility to move to problem areas and at multiple times of the year “as needed”. Disadvantages of this
method include the limited depth of operation in shallow areas, high initial equipment costs, disposal site
requirements, and a need for trained staff to operate the harvester.

The District currently operates one aquatic plant harvester and a shore conveyer.
5.2.3 Agquatic Herbicide Treatment

Use of aquatic herbicides was considered as a potential management option. Chemical treatments are
discussed at length in Appendix D. Chemical treatment of aquatic plants offers more control in confined
areas (e.g. around docks) than harvesters can. The systemic herbicide containing an active ingredient of
2,4-Dichlorophenoxy acetic acid (2,4 D) has demonstrated EWM control and selectivity for protection of
native plant species. 2, 4-D results can be seen in 10 to 14 days. A suitable herbicide applied at a suitable
dose by an experienced licensed pesticide applicator can target exotic plant species but leave native
species relatively unaffected. Navigate®, a granular 2,4-D product, has demonstrated watermilfoil control
while not affecting white water lilies, yellow water lilies, or other high value aquatic plant species found
in Little Green Lake. Disadvantages include: 2,4-D lasts only a short time in water and may potentially
be detected in sediments after application.

Endothall is a contact herbicide, attacking a wide range of plants at the point of contact. The chemical is
not readily transferred to other plant tissue, therefore regrowth can be expected and repeated treatments
may be needed. Itis sold in liquid and granular forms under the trade names of Aquathol K®, Aquathol ®,
or Hydrothol®. Hydrothol is also an algaecide. Most endothall products break down easily and do not
remain in the aquatic environment. Endothall products can result in plant reductions for a few weeks to
several months. Multi-season effectiveness is not typical. A permit is required for use of this herbicide
After the application, water use restrictions may be necessary as well.

Diquat is a fast-acting contact herbicide effective on a broad spectrum of aquatic plants. It is sold under
the trade name of Reward®. Diluted forms of this product are also sold as private label products. Since
Diquat binds to sediments readily, its effectiveness is reduced by turbid water. Multi-season effectiveness
is not typical. A permit is required for use of this herbicide.
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5.2.4 Drawdown

Little Green Lake’s water level is maintained by a dam located on the east side of the Lake. The intake
structure allows the water level to be lowered (one should consult dam engineering documents for an
approximate elevation). By lowering the lake level, parts of the lake bed could be exposed and subject to
freezing conditions during a winter drawdown. Advantages of drawdowns include the relative inexpense
of the proposed action. Drawdowns have the capability to significantly impact populations of aquatic
plants, including EWM. Disadvantages include: adverse effects on other aquatic plants; the controversy
associated with shoreline landowners if the drawdown and a dry spring result in low water levels once
summer returns; complex coordination effort with multiple regulatory agencies; and possible negative
affects on fish populations. A drawdown may be largely successful if there is a cold winter with
relatively little snow cover. Mild winters and increased snow limit their effectiveness.

A “Water Level Manipulation Study — Little Green Lake” (Montgomery and Associates, 2006) analyzed
the various drawdown scenarios for Little Green and analyzed the environmental and social impacts of
various drawdown levels. Through evaluation of the dam structure and modeling on the feasibility of a
drawdown of 1,2,3,4, and 5 feet, it was determined that the dame structure could reliably drawdown the
lake between 2.5 and 3.0 feet from the normal level resulting in 40 — 60 acres of desiccated sediments
(Montgomery, 2006). In order to achieve a drawdown greater than 3 feet, a pump would need to be used
to draw the lake down resulting in an additional 0.10 to 0.15 feet under normal conditions (Montgomery,
2006).

On major concern of the study was the potential change in the aquatic plant community in some of the
shallow bay areas in respect to the decrease in densities of EWM and the increase of waterweed and
coontail (Montgomery, 2006). This shift to a native species community dominance is a positive and
desirable condition but a drawdown of greater than 2 feet may eliminate all of the plants in these shallow
bays and during recovery, exotic species such as EWM and curly-leaf pondweed may have a chance to
out-compete the native species resulting in a backward shift to the exotic species dominance
(Montgomery, 2006). During a drawdown exposed mudflats will provide the opportunity for invasive
and exotic species such as reed canary grass, cattail, and purple loosestrife to germinate and become
established as well (Montgomery, 2006).

Social and economic impacts of a summer drawdown would be numerous and increasingly affected by
drawdowns greater than 2 feet in depth (Montgomery, 2006). A drawdown of 3 feet would take
approximately 45 days to achieve (if all stop logs are removed at the same time) and take the lake 6 to 8
months to recover to “normal” pool elevation (Montgomery, 2006).

A summer drawdown has the capability to emulate natural wet-dry cycles of flooding and drought that
stimulate regrowth. Water manipulation has been a management strategy used to alter aquatic plant
community density’s while also compacting shallow flocculent sediments. Compacting shallow
flocculent sediments increases water column depth by exposing and compacting submergent vegetation
and bottom sediments by allowing the oxidation of organic materials.

This plan was presented at the annual Lake District meeting and was not well received at that time. Many
concerns were raised by not only riparian property owners but also business owners that rely on a
percentage of business generated by boat access to near-shore or beach areas during the summer
recreational boating season.

This study along with a demonstrated *“success story” of a shallow groundwater seepage lake, and not an

impoundment, would help support the viability of this type of management option to help restore and or
improve emergent aquatic plant populations.
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6.0 RECOMMENDED ACTION PLAN

Consistent with the goals of the APM Plan, and the feasible aquatic plant management alternatives
discussed in Section 5.2, the District should implement comprehensive aquatic plant management
plan that integrates aquatic plant management techniques for nuisance growth and AlS control on
Little Green. These techniques and other important components of the comprehensive APM Plan are
discussed in the following sections. The District should periodically update this APM Plan to reflect
current aquatic plant problems, and the most recent acceptable APM methods. Information is available
from the WDNR website: http://dnr.wi.gov/lakes/plants/.

Little Green Lake has approximately 232 acres of total lake area <12’ in depth. Maximum depth of
aquatic plants found during the 2005 to 2009 aquatic plant surveys ranged from 13 to 20 feet. In
keeping with recommendations of only controlling no more than 50% of the lake occupied by
aquatic plants (not adversely affecting water clarity, (NALMS, 1997)) generally speaking active
management can occur on 70 to 80 acres (30 — 35% of the lake controlled) in any given year and
never exceed 115 acres in any given year.

6.1 Manual Removal

Individual property owners may manually remove nuisance aquatic plants in the lake offshore from their
property. Manual removal can be completed to a maximum width of 30 feet to provide pier or
swimming raft access. A permit is not required for hand pulling or raking if the maximum width cleared
does not exceed 30 feet. Manual removal of native aquatic plant species exceeding 30 feet in width
requires a permit from the WDNR. Removal exceeding 30 feet in width is permitted without a permit for
exotic species such as EWM and CLP making sure not to disturb native species that may be present.
However, requests to exceed 30 foot removal width should be brought to the District’s attention and
alternative management could be considered (e.g. harvesting and/or chemical treatment).

6.2 Mechanical Harvesting

The District should continue mechanical
harvesting for navigation purposes using
District-owned harvesting equipment. The
WDNR reguates mechanical harvesting under
Chapter NR109 of the Wisconsin Administrative
Code (NR 109 Wis. Adm. Code). The District
must comply with the conditions of a WDNR-
issued harvesting permit. A copy of NR 109
Wisconsin Adm. Code is included in Appendix
E. Harvesting is allowed to provide nuisance
relief for navigation subject to the following
restrictions.

Little Green Lake, Markesan Wisconsin

Depth

The harvester operator shall not operate the harvester in less than 3 feet of water depth to prevent
disruption of the bottom sediments, turbidity, and/or damage to the cutting head. If any sediment
is encountered, the cutter head will be raised immediately. Harvesters will cut approved
harvesting areas at half the water column depth. Full cutter depth (5 feet) is only operated at
water depths of 6 feet or greater.
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Areas

Aquatic plant harvesting should be completed on Little Green for navigation purposes only
within the permitted area illustrated on Figure 10. Harvester operators shall target nuisance
areas of dense submergent aquatic plant growth that interferes with boat traffic or other recreation
activities within these areas. The operator shall not harvest emergent (e.g. cattails) or floating
leaved plants (e.g. water lilies). Harvesting operations as shown in Figure 10 only impact
~8% or 18 acres <12’ in depth. Harvesting as a whole only impacts ~4% of the entire lake
area. The area illustrated is between 3 and 12 feet of water depth minus areas where floating
leaved vegetation is present or shoreline areas that are not developed.

A full discussion about harvesting is included in Appendix D.

The nuisance aquatic plants within the mapped area are only harvested for pier access,
swimming areas, and boat navigation lanes. Furthermore, the harvester is not operated in less
than 3 feet of water depth. Harvesting may occur at half the water column depth and aquatic
plants growing to 12 feet are only cut to the 5 foot harvester cutter head depth. Some areas of
harvesting may have 12 feet of vertical plant growth and only require a few cuttings to a depth of
5 feet to provide safe boating. Floaters are removed from all approved aquatic plant harvesting
areas such as the multi-use channels and open water areas. Floaters along shorelines are also
removed, however the cutter head is not operated lower than the minimum depths established
above. Residents not wanting an access channel should request “No Cut” in front of their

property.
Operators

Prior to each harvesting season, each operator will be required to review the APM Plan and
conditions of the harvesting permit. Harvester operators will be trained to know the limitations of
harvesting (areas and depths). The approved harvesting area map (Figure 10), a copy of the DNR
harvesting permit, and the harvesting restrictions listed above will be included in a harvester
guidance binder on the aquatic plant harvester. Harvesting operators report to the District
commissioners who identify proposed harvesting routes based on plant density and navigation
need.

Timing
Timing of aquatic plant harvesting is a useful tool in selective management and therefore is
considered an important component of the APM Program activities. Aquatic plant harvesting

activities should normally begin after Memorial Day. This date is protective of April and May
fish spawning seasons.

Early June harvesting in approved areas targets areas with higher densities of curly-leaf
pondweed. By harvesting curly-leaf pondweed before their turions are dropped in late June early
July, the spread of this exotic may be reduced. After the turions have dropped, intensity will
typically increase into late summer when EWM, coontail, and elodea become significant nuisance
species.

Record Keeping

The District should maintain detailed records including harvesting dates, harvesting areas, types,
and amounts of aquatic plants harvested. A sample record keeping form is included in Appendix
F.
Additional specific information about the Little Green Lake harvesting program (completed WDNR
harvesting worksheet) is included in Appendix F.
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6.3 Selective Herbicide Treatment

The District will continue using approved aquatic herbicide’s to treat dense areas of EWM and/or
CLP in near shore areas by individual properties (e.g. by individual piers) where the harvestor can
not operate. Treatments is also occur in other areas of Little Green where EWM and CLP are
found to reduce the prevalence of both EWM and CLP in a effort to restore a more diverse native
aquatic plant community while ulimately controling the spread of these two AIS. This activity could
be completed by the District or individual landowners (WDNR permit is required). Aquatic herbicide
treatments have changed greatly over the past couple of years on selectivity and have also demonstrated safety
to other aquatic plants while providing safety to both other plants and animals. Early spring treatments (before
water reaches 60° F) for CLP and EWM in nearshore areas around piers using endothall (Aquathol) for CLP
and 2,4-D (Weedar, Navigate) for EWM are an effective alternative. A typical control measure for EWM is
described below. A similar management plan would be followed for CLP control.

A granular 2,4 D product sold under
the trade name Navigate® or a liquid
2,4-D product sold under the trade
name Weedar 64® are herbicides that
have been used to selectively reduce
populations of EWM. Navigate® and
Weedar 64® have demonstrated EWM
control while not affecting white water
lilies, yellow water lilies, or other high
value aquatic plant species based on
application rate and timing in which
the treatment takes place. A typical
treatment scenario follows.

: e In early to mid-May a EWM
Little Green Lake, Markesan Wisconsin Assessment should be completed to
map proposed treatment areas. The
assessment along with a permit for chemical application should be submitted to the WDNR Water
Resource Specialist for Green Lake County. Once an approved permit is awarded, a chemical treatment
using a selective systemic aquatic herbicide like Navigate® or Weedar 64° could be applied by a licensed
applicator.

The treatment using Navigate® or Weedar 64° targeting EWM should occur once water temperatures
reach 50°F. In some instances one treatment may only be required, however, a potential follow up “spot
treatment” may also be needed. All NR 107 public notice and water use restriction posting requirements
would need to be followed. A public notice would also be published in the largest circulating newspaper
for Little Green Lake if the proposed treatment area exceeds 10 acres in size or over 10% of the total
littoral area is proposed to be treated. A public hearing may be requested if more than five or more
individuals, organizations, or special units of government request a meeting to be held.

A yellow sign describing the treatment should be posted by the dock or shoreline of any property being
treated. A swimming and water use restriction for 24 hours would follow the application. Also, the water
should not be used to irrigate fruit or vegetable plants until an approved assay analyzing for 2,4-D is
completed and residual levels have dropped below 70 parts per billion (ppb).

Selective chemical control of EWM and CLP will continue to help restore more desirable native
plant communities while also controlling the spread of these two AIS. A pre-treatment survey
should be completed before each treatment season to help target areas of EWM and CLP.
Treatment areas change on a yearly basis based upon specific lake conditions, treatment success
and to a greater extent weather. For this reason a specific site figure is not included showing
treatment areas. A site specific map would be created based upon a pre-treatment survey and
known site conditions. Areas of Little Green <12’ in depth would be targeted.
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Completing a pre-treatment survey insures that areas of greatest concern are targeted by avoiding
areas that do no warrant treatment. Management areas should be limited in size to ensure a well
balanced aquatic plant community and never exceed 30% of the total littoral area or approximately
70 acres (232 littoral acres) of TOTAL active management. AlS chemical control areas and acres
will depend on population levels of EWM and CLP from year to year and should be completed
before water reaches 60° F. Small summer spot treatments for EWM would also be possible based
on population levels and conditions. A post-treatment survey should also be completed by the
District to document treatment success. Frequency of occurrence’s for EWM and CLP < 15% are
able to be achieved as indicated in 2006 — 2008 after several years of intense management (Table
10).

Chemical treatment using contact herbicides is allowed in high use areas where a harvester cannot navigate
such as near shore in and around piers, boat lifts and swimming rafts. A typical chemical treatment using
contact herbicides would include a mixture of diquat, endothall, and algaecide sold under the typical trade
names Reward®, Aquathol K® and Cutrine®. This type of treatment is not plant specific and would affect all
species within a given treatment area. A qualified licensed aquatic herbicide applicator will need to complete
these treatments. Individual riparian landowners can contract for chemical aquatic plant control.

6.4 Native Vegetation

Native plants are an important natural biological AlS control measure. A healthy native plant population can
inhibit or slow an invasion of EWM and CLP by competing for space and nutrients, although in some lakes,
even healthy native plant populations may eventually become infested with EWM and CLP. A diverse aquatic
plant community also limits monotypic stands of native aquatic plants that sometimes demonstrate invasive
characteristics. Damaging or stressing native plant communities may increase the potential for a severe AlS
infestation and promote bigger and more dense areas of EWM and CLP infestation.

Chemical treatment using contact herbicides is allowed in high use areas where a harvester cannot navigate
such as near shore in and around piers, boat lifts and swimming rafts. A typical chemical treatment using
contact herbicides would include a mixture of diquat, endothall, and algaecide sold under the typical trade
names Reward®, Aquathol K® and Cutrine®. This type of treatment is not plant specific and would affect all
species within a given treatment area. A qualified licensed aquatic herbicide applicator will need to complete
these treatments. Individual riparian landowners can contract for chemical aquatic plant control.

Broad spectrum herbicide treatments would only be done in areas following a pre-treatment survey
and permit request to help pier access, swimming areas, and boat navigation lanes for riparian
property owners to access the lake. Currently, areas of greatest concern would target dense stands
of Coontail and Elodea. Management areas for native vegetation should be limited to 5-7 acres of
chemical control for nuisance relief around docks where water depths are too shallow for
mechanical control and mechanical control areas and acres should be limited as indicated in the
WDNR mechanical harvesting permit.

6.5 Milfoil Weevils

The use of aquatic weevils (Euhrychiopsis lecontei) is a biological control option that has shown effective
EWM control in some Wisconsin lakes. The aquatic weevil is native to Wisconsin and normally is present in
healthy stands of northern watermilfoil. The weevils however, prefer to feed on EWM plants. The weevil
burrows into the plant’s stem, destroying plant tissue. Increasing a natural population of weevils can be a
costly endeavor but EWM reductions can be observed if the weevil population is maintained. This
management alternative is best suited for lakes with limited shoreline development because the insects need to
over-winter on a shoreline with vegetation and adequate leaf litter. It is unknown if a weevil population exists
on Little Green Lake. A survey would need to be completed to determine if weevils do indeed exist. It is
unlikely that a weevil augmentation program would be cost effective in controlling EWM with active
harvesting and chemical control programs, however, promoting native buffer shorelines would help
weevil populations if they do exist while also providing a nutrient near shore buffer as well.
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6.6 Sensitive Areas

WDNR may designate sensitive areas on Wisconsin Lakes. Sensitive Areas are defined as “areas of
aquatic vegetation identified by the department as offering critical or unique fish and wildlife habitat,
including seasonal or lifestage requirements, or offering water quality or erosion control benefits to the
body of water”. Sensitive areas are often located where there is little to no shoreline development.
WDNR has not conducted any sensitive area surveys on Little Green. If such surveys are completed,
additional restrictions to the harvesting program or APM in general may be required. Information about
sensitive areas is included in Appendix G.

6.7 AIS Prevention and Control Plan

An important component of the overall APM plan is an AIS Prevention and Control Plan (AIS Plan).
The current AIS on the Little Green include EWM and CLP. To date other common AIS (purple
loosestrife, zebra mussels, rusty crayfish, spiny water flea, etc.) have not been found. Invasive aquatic
plants were discussed in Section 4.2. Additional AIS were discussed in Section 4.3.

The AIS component of the APM Plan includes the following components to address the current AlS and
prevent new infestations.

6.7.1 Watercraft Inspection

A watercraft inspection program should be developed for Little Green Lake in accordance with the
Clean Boat/ Clean Waters (CB/CW) Program developed by the University of Wisconsin Extension
Lakes Program. CB/CW is a highly regarded volunteer watercraft inspection program developed by the
WDNR and UWEX Lakes Program. The CB/CW efforts in Wisconsin involves providing information to
lake users about what invasive species look like and what precautions they should take to avoid spreading
them. It also involves visual inspection of boats to make sure they are "clean" and demonstration to the
public of how to take the proper steps to clean their boats and trailers. Watercraft inspectors also install
signs at boat landings informing boaters of infestation status, state law, and steps to prevent spreading
AIS. The Clean Boats Clean Waters Program is sponsored by the DNR, UW Extension, and the
Wisconsin Association of Lakes and offers training to volunteers on how to organize a watercraft
inspection program. For more information see the following website:

http://www.uwsp.edu/cnr/uwexlakes/CBCW/default.asp

Training materials, a list of workshop dates, publications, supplies, and links to other important
information are all provided on the CB/CW web page. Volunteers may also contact Erin McFarlane,
Volunteer Coordinator for the Invasive Species Program, UW Extension-Lakes Program at (715) 346-
4978 for details. Please note if any of the above hyperlinks to web addresses become inactive, please
contact the WDNR, UW Extension Lakes Program for appropriate program and contact information. Ata
minimum, AIS and CB/CW signs at public boat launches should be maintained.

6.7.2 Monitoring

In addition to monitoring boat launches, volunteers should establish a lake monitoring program.
An organized volunteer monitoring group should be established to closely observe the aquatic plant
community of the Lake and document any noteworthy changes in the abundance of aquatic plants
or algae. Close attention should be paid to frequency of algae blooms.
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The District should either contract for annual AIS monitoring or have a volunteer trained to complete the
AIS monitoring through the WDNR self help program. At a minimum the harvester operator should be
able to recognize AIS such as EWM and CLP. The monitors should report any significant expansion of
CLP or EWM to a District commissioner. Also any noted changes in native aquatic plants should also be
reported as this may indicate current management practices may need modification to increase protection
of native species. Additional information about these exotic aquatic plants is available in the educational
materials in Appendix G. Additional information is also available from the WDNR website
http://dnr.wi.gov/invasives/aquatic/. The operator shall report any new AlS areas to a District
Commissioner immediately. Grants may be available to help fund hiring professionals to complete these
monitoring efforts or local lake enthusiasts can become trained in the WDNR self-help citizen monitoring
program. For more information on having volunteers provide AIS monitoring, please visit the following
website:

http://dnr.wi.gov/invasives/aquatic/

Or contact your local lake coordinator from the list at:

http://dnr.wi.gov/invasives/aguatic/contacts/

6.7.3 APM & AIS Education

Education is the key to understanding the negative impacts of AlS, identifying AlS, and preventing the
spread (both in the Lake and to nearby lakes). The District should establish an organized education
effort focusing on AIS prevention and control. The following education approaches could be
implemented.

1) A newsletter is an excellent way to reach a large audience and share information.
The District currently publishes and distributes a newsletter. AIS article topics can be
published in the newsletter.

2) Annual meeting - the District currently holds an annual meeting. This meeting can also
serve as an education opportunity. Topics focusing on AIS issues can include a summary
of the previous year’s efforts and successes, and samples of EWM and CLP.

3) A web page is an easy way to address large audiences and to share information. The
District currently has a web site. Maintaining an undated web page is imperative so
current issues can be addressed. The site should be updated with current information
regarding meeting dates and topics relevant to lake stewardship.

4) Conduct a “Clean Sweep” Lake Day - the District should coordinate a day in late July
or early August where property owners observe their shoreline for all plant species
present. Any unknown or suspicious plants should be identified by trained volunteers or
WDNR staff to document the spread of EWM and CLP and the presence of native plants.

5) Purchase plastic buckets to be placed at the boat landings for residents and transient
boaters to place any plant fragments.

In addition to informing the Little Green Lake community, the District should publish an article in

the local newspaper detailing the efforts the District is taking to address AlS on the Lake and
prevent the spread of AlS to other area lakes.
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Information should emphasize:

v The values aquatic plants provide
v" The importance of keeping excessive nutrients out of a lake
v The importance of preventing and controlling AIS

Several WDNR and UW Extension fact sheets are available. The District can order copies of WDNR and
UW Extension publications by visiting the following website:
http://www.uwsp.edu/cnr/uwexlakes/publications/

Public education should continue with emphasis on the above topics. If you need additional public
education materials, contact your WDNR lake coordinator or local UW Extension agent

6.8 Nutrient Controls and Watershed Management

Recognizing that nutrients in runoff and from septic systems can contribute to excessive aquatic
plant growth on Little Green, the District should consider developing a Lake Management Plan
incorporating an aggressive nutrient and water quality component to help assess “problem areas”
around Little Green. See also Section 6.9.

Little Green has both natural and manicured shoreline areas. Natural shorelines are beneficial to a lake’s
health in that they filter nutrients and sediments from storm water runoff. The District should also
consider encouraging landowners to install a natural shoreline buffer on their property. Offering
lakeshore residents within the District who complete such a project a tax credit may encourage
members to participate.

Since agriculture makes up 77% or 1,641 acres of the surrounding 2,131 acre watershed this land use is
predicted to contribute the majority of the nutrients to Little Green Lake. Efforts should be made to
minimize agricultural runoff. Agricultural best management practices (BMPSs) can help prevent erosion
and nutrient runoff. The Disrict should continue to work with the Green Lake County LCD to
identify areas of potential concern and implement BMPs as needed. The District has been very active
in trying to protect areas of greatest concern within the surrounding watershed.

The District is currently eligible for several WDNR grant funds (e.g. Lake Management Planning grants).
However, completing a lake management plan would allow the District to qualify for WDNR Lake
Management Protection grant funds.

As always, contact your local WDNR grant specialist and lake staff to discuss your project ideas and the
potential for funding sources.

6.9 Public Education

The District should continue to educate lake users about the importance of aquatic plants to the
lake ecosystem. Several WDNR and UW Extension fact sheets about aquatic plants and aquatic plant
management are provided an included in Appendix H. The District can order copies of WDNR and UW
Extension publications by visiting the following website:
http://www.uwsp.edu/cnr/uwexlakes/publications/
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6.10 Monitoring

To evaluate the effectiveness of the APM Program, the District should complete monitoring of
multiple APM Plan components. The District should constantly evaluate their program for
potential improvement opportunities, however, the following items are considered minimum
monitoring components.

6.10.1 APM Technologies

The APM technologies listed in Appendix D should be re-visited periodically to evaluate if new or
improved technologies are available. The professional environmental science community includes
universities, state natural resource regulatory agencies (e.g. WDNR), and federal regulatory agencies (e.g.
USFWS, USACE, EPA, and USGS). These parties along with private conservation groups continuously
seek government funding for research about exotic species. The District is encouraged to “stay
current” with this research as the knowledge gained from these endeavors may prove useful for
APM activities or overall aquatic ecosystem management in the future.

6.10.2 Public Input

The District should assess the public’s perception of APM on Little Green. Periodic questionnaires
should be solicited in District mailings to evaluate the opinions of lake users about aquatic plants
and management on Little Green.

6.10.3 Periodic Aquatic Macrophyte Surveys

In addition to evaluating EWM and CLP, the District should complete lakewide aquatic
macrophyte surveys every 3 to 5 years to monitor changes in the aquatic plant community and the
effects of APM in the management area. Aquatic plant communities may change with varying water
levels, water clarity, nutrient levels, and aquatic plant management. At a minimum, the aquatic plant
surveys should duplicate the WDNR point intercept survey.

6.10.4 Water Quality Monitoring

Little Green Lake’s water quality is determined to be fair and an adequate monitoring system can help
track changes within the lake and prevent significant lake problems. The District should complete
water quality monitoring. A good program to be involved in is the WDNR Self-Help Citizen Lake
Monitoring Network. WDNR records indicate that self help monitoring has been completed in 1986-
2001 and 2007. Using the self help program, volunteers measure water clarity, using the Secchi Disk
method, as an indicator of water quality. Volunteers may also collect water chemistry, parameters,
temperature, and dissolved oxygen data.

The WDNR provides all equipment to the volunteer. Training of the volunteers is provided by either
DNR or University of Wisconsin - Extension staff. Volunteers provide their time to collect samples.
The information can be used by WDNR and other lake experts to track changes in the lake’s health.
Portions of the equipment and laboratory work are eligible for funding through lake management
planning grant funds. For more information on volunteer monitoring, visit the following DNR web page
on the internet: http://dnr.wi.gov/lakes/CLMN/. Or contact your local DNR lake professionals for more
information.
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The following illustrates a typical WDNR Citizen Lake Monitoring Network parameter and schedule for
citizen lake monitoring.

April - May June July August Sept. — Oct. Winter
Water Clarity Biweekly Biweekly Biweekly Biweekly Biweekly
Total
Phosphorus X X X X X

Chlorophyll a X X X X

Dissolved

Oxygen / X X X X X X
Temperature

* Note: Completing Nitrogen sampling is also encouraged to better understand nutrient sources.

Every few years, this data should be reviewed collectively to determine if the lake’s trophic status has
changed. A lake management planning grant could pay for updating and interpreting this lake data. If
the lake’s clarity, chlorophyll a, or phosphorus levels indicate a reduction in water quality or lake
users notice a perceived change in water quality, then the District may consider completing a full
lake water budget and nutrient budget to determine the sources of water quality deterioration.
After that is completed, the District should consider completing a feasibility study for controlling
the nutrient sources of concern.
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Figure 1: Little Green Lake Location
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Figure 4a: 2005 WDNR Aquatic Plant Survey
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Figure 4b: 2005 WDNR Aquatic Plant Survey
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Hereranthera dubia (Water Star-grass)
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Lemna minor (Small Duckweed)
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Lemna trisulca (Forked Duckweed) Myriophyllum spicatum x sibericum (Hybrid Watermilfoil)
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Najas flexilis (Bushy Pondweed)
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Ceratophyllum demersum (Coontail) Chara spp.(Muskgrass)
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Myriophyllum sibiricum (Northern Watermilfoil)
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Potamogeton crispus (Curly-leaf Pondweed)
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Stuckenia pectinata (Sago Pondweed) Elodea sp. (Waterweed)
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Ceratophyllum demersum (Coontail) Chara spp.(Muskgrass)
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Elodea nuttallii (Slender waterweed)
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Myriophyllum spicatum. (Eurasian Watermilfoil)
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Stuckenia pectinata (Sago Pondweed)

)6 8 g 118 135 15 1
P oo g W T 1P 90 1
2 41 53 g 8 9 118 137 1§ 185
@ 3'0 4? 5:1 @ 8'3 Il}u 119 |‘§8 |§2 IEE 2l0 2?‘ 2z 2%9 :ﬂ!
WA Y P S 6 801 10 139 163 197 21 24 25 23 {0 A7 3
3 44 S5 TD 85 102 121 140 164 188 22 256 274 29
3'3 4.5 5'7 ?.I QG |l2:! I"’Z 141 |§5 IE! 2l3 ?i? 215
¥ OP S P OW e 1P 142 168 190 204 27 28 78
3B 47 S T3 88 105 126 143 1§7 11 205
B.E 4.5 E_) ?_ 8.9 |I25 135 114 |§E IgZ 2l8 O = Present
Y o4 8 T8 47 138 145 199 193 2)7 V = Visual
) 62 TE 9 108 127 146 170 194 218

]




N N
T8 85 114 133 157 1@
» & 79 % 115 134 138 182
&l @ 6 W g 118 135 159 1
8 8 P 52 6 g B 11T 136 150 194
53 a2 2 4 53 6 8 99 118 137 1§ 185
¥ B 9 P P 4 s 8 8B 10 119 138 12 196 210 23 2
5 & o Y 43 5 6 8 101 130 139 163 1T 2|1 M 255 (3 O N7 72 3 e
5 85 102 121 140 164 188 22 25 274 2 350 391 @@ i 3 44 5% 70 85 102 121 140 164 188 292 25 274 2
5'7 QG |l23 1"’2 h'ﬂ |§5 IE! 2l3 ?i? 235 @@@@ 3.3 4.5 5'7 ?.I QG |l23 1"’2 h'ﬂ |§5 IE! 213 ?i? 235
@ 9"." |Q4 123 11'12 |QG |e0 214 278 @@ 3'4 4§ @ ?_2 9"." |Q4 123 11'12 |QG |e0 214 2§e 278
5 88 105 124 143 167 191 2|5 B 47 S T3 o8 105 124 143 167 191 218
@ T B g e e e e O = Present $ P W M P 108 TS 1A 1 2 2 Present
®@r» @ V = Visual AR AR A LS LY V = Visual
g P g B 9
Ceratophyllum demersum (Coontail) Chara spp.(Muskgrass)
Figure 8a: 2009 WDNR Aquatic Plant Survey
N N

L]
3
4

116 135 159 1§83

o % e @ w17 s g 1
2 4 5 6 8 8 118 137 1§ 185
@ 39 4? 5.1 @ $ ‘w ‘19 “gs |§2 ‘EE 210 2?“ 72 2%9 #‘
9 W W Y L B 6 G g 0 19 G Y 2 2 25 2 2O AT W
P 44 5 70 85 102 121 140 164 188 2|2 235 256 274 291
? 4.5 5'7 ?.| ¥ |l2:! 132 141 ‘ﬁs ‘Eg 2l3 ?i-l' 235
B4 W T W I P 142 166 190 204 277 20 28
3B 47 S T3 88 105 124 143 167 191 205
3.5 4.5 ﬂ.’ 7. 8.9 "25 ‘gs ‘14 ‘§E ‘g? Zlﬂ Present
Y o6 T W g 7 s i 1 2y V = Visual
3 50 8 T5 %1 108 127 148 170 194 218
30

Hereranthera dubia (Water Star-grass)

B'U 9'7 115 |§5 I?Q |§3
8 88 117 138 160 194
%2

5
2

4
g
*
2
3

® g 8
2
3
%
B
2
ki

3
¥
]

-
“
Ll
L]

5
5 8 R
B
-3
=
B
L]
w
4
5
o

&
R
]
2 2
]
e
%
=]
h
]

O = Present
V = Visual

2
5
2R
4

2

E

]

B

=

(2 & & & & % 8 &
3
&

Lemna minor (Small Duckweed)
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Lemna trisulca (Forked Duckweed) Myriophyllum sibiricum (Northern Watermilfoil)
Figure 8b: 2009 WDNR Aquatic Plant Survey
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Potamogeton crispus (Curly-leaf Pondweed) Stuckenia pectinata (Sago Pondweed)
Figure 8c: 2009 WDNR Aquatic Plant Survey
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Ceratophyllum demersum (Coontail) Chara spp.(Muskgrass)
Figure 8a: 2010 WDNR Aquatic Plant Survey
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Lemna trisulca (Forked Duckweed) Myriophyllum sibiricum (Northern Watermilfoil)
Figure 8b: 2010 WDNR Aquatic Plant Survey
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Potamogeton crispus (Curly-leaf Pondweed) Stuckenia pectinata (Sago Pondweed)
Figure 8c: 2010 WDNR Aquatic Plant Survey
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Table 1. Taxa Detected During 2005 - 2010 WDNR Aquatic Plant Survey's, Little Green Lake, Green Lake County, Wisconsin

Genus Species ID Common Name Category
Ceratophyllum demersum 1 Coontail Submersed
Chara spp. 2 Muskgrasse Submersed
Elodea canadensis or spp. 3 Elodea Submersed
Elodea nuttallii 4 Slender waterweed Submersed
Heteranthera dubia 5 Water star-grass Submersed
Lemna minor 6 Small Duckweed Free Floating
Lemna trisulca 7 Forked Duckweed Free Floating
Myriophyllum spicatum 8 Eurasian watermilfoil Submersed
Myriophyllum sibericum 9 Northern watermilfoil Submersed
Myriophyllum spicatum X sibericum 10 Hybrid watermilfoil Submersed
Najas flexilis 11 Bushy Pondweed Submersed
Nuphar variegata 12 Spatterdock Floating-Leaf
Potamogeton crispus 13 Curlyleaf Pondweed Submersed
Stuckenia pectinata 14 Sago Pondweed Submersed
filamentous algae 15 filamentous algae Algae
Nyphaea odorata Visual - Boat Survey |White water lily Floating-Leaf
Typha sp. Visual - Boat Survey |Cattail Emergent
Sparganium eurycarpum Visual - Boat Survey |Common Bur-Reed Emergent




Table 2 : Aquatic Plant Community Statistics, Little Green Lake, Green Lake County, Wisconsin

. . " July 31 and July 5 and 6,

Aquatic Plant Community Statistics June 22, 2005 August 2, 2006 2007 July 2, 2008 June 30, 2009 | June 30, 2010
Frequency of Occurrence (Percent Vegetated
Intercept Points) 67.44 73.14 53.4 56.3 62.6 58
Simpson Diversity Index 0.75 0.79 0.79 0.79 0.81 0.82
Maximum Depth of Plants (Feet) 16 20 16 15 13 15.5
Taxonomic Richness (Number Taxa) 7 11 11 13 12 12
Mean Intercept Point Taxonomic Richness
(Taxa/Intercept Point) shallower than max
depth 1.28 1.98 1.29 1.27 1.64 1.73
Mean Intercept Point Native Taxonomic
Richness (Taxa/Intercept Point) shallower than
max depth 0.45 1.42 1.13 1.05 1.22 1.27
Mean Intercept Point Taxonomic Richness
(Taxa/Intercept Point) vegetated points only 2.71 2.38 2.26 2.62 2.98
Mean Intercept Point Native Taxonomic
Richness (Native Taxa/Intercept Point)
vegetated points only 2.43 2.12 1.91 2.11 2.38




Table 3: 2005 Aquatic Plant Taxa-Specific Statistics, Little Green Lake, Green Lake County, Wisconsin

Frequency of

Frequency of

Species ID Genus Species Common Name Number of Intercept _ViSl_JaI Occurrence ‘Oclcurrence Relative Frequency Avera_ge
Points Where Detected Sightings (Shallower than | (Within vegetated of Occurrence Density
max depth) areas)
1 Ceratophyllum demersum Coontail 44 1 17.1% 25.3% 13.4% -
2 Chara spp. Muskgrasse 5 - 1.9% 2.8% 1.5% o
3 Elodea canadensis or spp.  |Elodea 50 - 19.4% 28.7% 15.2% o
4 Elodea nuttallii Slender waterweed o - o o - -
5 Heteranthera dubia Water star-grass 0 1 0.0% 0.0% 0.0% -
6 Lemna minor Small Duckweed 0 1 0.0% 0.0% 0.0% -
7 Lemna trisulca Forked Duckweed 14 1 8.0% 5.4% 4.3% -
8 Myriophyllum spicatum Eurasian watermilfoil
9 Myriophyllum sibericum Northern watermilfoil
10 Myriophyllum spicatum X sibericum [Hybrid watermilfoil 119 7 46.1% 68.4% 36.2%
11 Najas flexilis Bushy Pondweed o - o o - -
12 Nuphar variegata Spatterdock
13 Potamogeton crispus Curlyleaf Pondweed 93 2 36.0% 53.4% 28.3% -
14 Stuckenia pectinata Sago Pondweed 3 3 1.6% 2.3% 1.2% -
15 filamentous algae - - - - - -

* 377 Sample Points




Table 4: 2006 Aquatic Plant Taxa-Specific Statistics, Little Green Lake, Green Lake County, Wisconsin

Frequency of Frequency of
Species ID Genus Species Common Name Number of Intercept Visual Occurrence Occurrence Relative Frequency| Average
P P Points Where Detected Sightings (Shallower than | (Within vegetated of Occurrence Density
max depth) areas)

0, 0, 0,

1 Ceratophyllum demersum Coontail 140 2 45.3% 62.0% 22.9% 20
—_— 0, 0, 0,

2 Chara spp. Muskgrasse ° 2.9% 4.0% 1.5% 2.0
0, 0, 0,

3 Elodea canadensis or spp. Elodea 205 1 66.3% 90.7% 33.5% 20

4 Elodea nuttallii Slender waterweed B - B B - -

5 Heteranthera dubia Water star-grass - 1 - - - -
0, 0, 0,

6 Lemna minor Small Duckweed 4 ! 1.3% 1.8% 0.7% 10
—_— 0, 0, 0,

7 Lemna trisulca Forked Duckweed 32 10.4% 14.2% 52% 10
0, 0, 0,

8 Myriophyllum spicatum Eurasian watermilfoil 55 4 17.8% 24.3% 9.0% 1.0

9 Myriophyllum sibericum Northern watermilfoil - - - - - -

10 Myriophyllum spicatum X sibericum |Hybrid watermilfoil - - - - - -
—_— 0, 0, 0,

11 Najas flexilis Bushy Pondweed 1 0.3% 0.4% 1.1% 1.0

12 Nuphar variegata Spatterdock - 1 - - - -
0, 0, 0,

13 Potamogeton crispus Curlyleaf Pondweed 8 2 2.6% 3.5% 1.3% 2.0
0, 0, 0,

14 Stuckenia pectinata Sago Pondweed ! 5 2.3% 3.1% 1.1% 1.0

15 filamentous algae 112 2 36.3% 49.6% 18.3% 1.0

* 377 Sample Points




Table 5: 2007 Aquatic Plant Taxa-Specific Statistics, Little Green Lake, Green Lake County, Wisconsin

Frequency of

Frequency of

Species ID Genus Species Common Name Number of Intercept _ViSl_JaI Occurrence ‘Oclcurrence Relative Frequency Avera_ge
Points Where Detected Sightings (Shallower than | (Within vegetated of Occurrence Density
max depth) areas)

1 Ceratophyllum demersum Coontail 129 - 46.7% 86.6% 36.3% 1.3
2 Chara spp. Muskgrasse 12 - 44% 8.1% 34% 1.4
3 Elodea canadensis or spp.  |Elodea 75 - 21.2% 50.3% 21.1% 11
4 Elodea nuttallii Slender waterweed -~ B -~ -~ - -~
5 Heteranthera dubia Water star-grass - 1 - - - -
6 Lemna minor Small Duckweed 4 12 1.5% 2.7% L1% Lo
7 Lemna trisulca Forked Duckweed 38 - 13.8% 25.5% 10.7% Lo
8 Myriophyllum spicatum Eurasian watermilfoil 5 1 1.8% 3.4% 1.4% 1.2
9 Myriophyllum sibericum Northern watermilfoil 16 - 5.8% 10.7% 4.5% 11
10 Myriophyllum spicatum X sibericum |Hybrid watermilfoil 1 - 6.2% 11.4% 4.8% 1.0
11 Najas flexilis Bushy Pondweed - - - - - -
12 Nuphar variegata Spatterdock - - - - - -
13 Potamogeton crispus Curlyleaf Pondweed 22 - 8.0% 14.8% 6.2% 1.0
14 Stuckenia pectinata Sago Pondweed 3 - 1.1% 2.0% 0.8% 1.0
15 filamentous algae 34 B 12.3% 22.8% 9.6% 10

* 377 Sample Points




Table 6: 2008 Aquatic Plant Taxa-Specific Statistics, Little Green Lake, Green Lake County, Wisconsin

Frequency of

Frequency of

Species ID Genus Species Common Name Number of Intercept _ViSl_JaI Occurrence ‘Oclcurrence Relative Frequency Avera_ge
Points Where Detected Sightings (Shallower than | (Within vegetated of Occurrence Density
max depth) areas)

1 Ceratophyllum demersum Coontail 72 - 37.9% 67.3% 29.8% 0.0
2 Chara spp. Muskgrasse 3 - 1.6% 2.9% 1.2% 1.0
3 Elodea canadensis or spp.  |Elodea 13 - 6.8% 12.2% 54% 11
4 Elodea nuttallii Slender waterweed ° B 47% 8.4% 3.7% Lo
5 Heteranthera dubia Water star-grass - - - - - -
6 Lemna minor Small Duckweed 5 B 2.6% 41% 2.1% Lo
7 Lemna trisulca Forked Duckweed 15 - 7.9% 14.0% 6.2% Lo
8 Myriophyllum spicatum Eurasian watermilfoil 16 10 8.4% 15.0% 6.6% 1.3
9 Myriophyllum sibericum Northern watermilfoil 3 - L1.7% 2.8% 1.2% 1.0
10 Myriophyllum spicatum X sibericum |Hybrid watermilfoil - - - - - -
11 Najas flexilis Bushy Pondweed 1 - 0.5% 0.9% 04% 1.0
12 Nuphar variegata Spatterdock - - - - - -
13 Potamogeton crispus Curlyleaf Pondweed 21 - 14.2% 25.2% 11.2% 1.0
14 Stuckenia pectinata Sago Pondweed 4 - 2.1% 3.71% 1.7% 1.0
15 filamentous algae 73 - 38.4% 68.2% 30.2% 1.3

* 377 Sample Points




Table 7: 2009 Aquatic Plant Taxa-Specific Statistics, Little Green Lake, Green Lake County, Wisconsin

Number of Intercept

Visual

Frequency of
Occurrence

Frequency of
Occurrence

Relative Frequency

Average

Species ID Genus Species Common Name Points Where Detected Sightings (Shallower than | (Within vegetated of Occurrence Density
max depth) areas)
1 Ceratophyllum demersum Coontail L ! 35.0% 55.9% 21.3% 18
2 Chara spp. Muskgrasse 1 - 5.4% 8.7% 3:3% 16
3 Elodea canadensis or spp. Elodea 103 ! 50.7% 81.1% 30.9% 18
4 Elodea nuttallii Slender waterweed -~ B -~ -~ - -
5 Heteranthera dubia Water star-grass 2 2 1.0% 1.6% 0.6% L5
6 Lemna minor Small Duckweed 5 - 2.5% 3.9% L1.5% 10
7 Lemna trisulca Forked Duckweed 24 11.8% 18.9% 1:2% 11
8 Myriophyllum spicatum Eurasian watermilfoil 62 5 30.5% 48.8% 18.6% L3
9 Myriophyllum sibericum Northern watermilfoil 5 - 2.5% 3.9% 1.5% 1.0
10 Myriophyllum spicatum X sibericum |Hybrid watermilfoil B - B B - -~
11 Najas flexilis Bushy Pondweed 3 - 1.5% 2.4% 0.9% 1.0
12 Nuphar variegata Spatterdock B - B B - -~
13 Potamogeton crispus Curlyleaf Pondweed 24 2 11.8% 18.9% 7:2% 1.0
14 Stuckenia pectinata Sago Pondweed 4 3 2.0% 3.2% 1.2% L0
15 filamentous algae 19 1 9.4% 15.0% 5.7% 14

* 377 Sample Points




Table 8: 2010 Aquatic Plant Taxa-Specific Statistics, Little Green Lake, Green Lake County, Wisconsin

Number of Intercept

Visual

Frequency of
Occurrence

Frequency of
Occurrence

Relative Frequency

Average

Species ID Genus Species Common Name | 5. Where Detected Sightings | (Shallower than | (Within vegetated | of Occurrence Density
max depth) areas)

1 Ceratophyllum demersum Coontail 92 - 37.4% 64.3% 21.6% 1.59
2 Chara spp. Muskgrasse 6 - 2.4% 4.2% 1.4% 1.33
3 Elodea canadensis or spp. _ |Elodea 118 B 48.0% 82.5% 27.7% 1.62
4 Elodea nuttallii Slender waterweed

5 Heteranthera dubia Water star-grass 7 - 2.9% 4.9% 1.6% 1.14
6 Lemna minor Small Duckweed 4 - 2 3 1 125
7 Lemna trisulca Forked Duckweed 34 13.8% 23.8% 8.0% 1.15
8 Myriophyllum spicatum Eurasian watermilfoil 4 2 30.1% 51.8% 17.4% 1.34
9 Myriophyllum sibericum Northern watermilfoil 2 - 0.8% 1.4% 0.5% 1.00
10 Myriophyllum spicatum X sibericum |Hybrid watermilfoil

11 Najas flexilis Bushy Pondweed 1 - 0.4% 0.7% 0.2% 1.00
12 Nuphar variegata Spatterdock

13 Potamogeton crispus Curlyleaf Pondweed 40 1 16.3% 28.0% 9.4% 1.13
14 Stuckenia pectinata Sago Pondweed 2 2 0.8% 1.4% 0.5% 1.00
15 filamentous algae 46 - 18.7% 32.2% 10.8% 1.07

* 377 Sample Points




Table 9: Floristic Quality Index, Little Green Lake, Green Lake County, Wisconsin

June 22, 2008

Species Common Name Coefficient of Conservatism C Present |Coefficient of Conservatism C
Ceratophyllum demersum Coontail 3 1 3
Chara Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Elodea nuttallii Slender waterweed 7 0 0
Lemna minor Small duckweed 5 1 5
Lemna trisulca Forked Duckweed 6 1 6
Myriophyllum sibericum Northern water-milfoil 7 0 0
Najas flexilis Bushy pondweed 6 0 0
Nuphar variegata Spatterdock 6 0 0
Nymphaea odorata White water il 6 0 0
Sparganium eurycarpum Common bur-reed 5 0 0
Stuckenia pectinata Sago pondweed 3 1 3
Typha latifolia Broad-leaved cattail 1 0 0
osterella dubie Water star-grass 6 1 6
N 7
MeanC 471
Floristic Quality Index (FQI ~ 12.47
July 31 and August 2, 200¢
Species Common Name Coefficient of Conservatism C Present |Coefficient of Conservatism C
Ceratophyllum demersum Coontail 3 1 3
Chara Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Elodea nuttallii Slender waterweed 7 0 0
Lemna minor Small duckweed 5 1 5
Lemna trisulca Forked Duckweed 6 1 6
Myriophyllum sibericum Northern water-milfoil 7 0 0
Najas flexilis Bushy pondweed 6 1 6
Nuphar variegata Spatterdock 6 1 6
Nymphaea odorata White water lily 6 0 0
Sparganium eurycarpum Common bur-reed 5 0 0
Stuckenia pectinata Sago pondweed 3 1 3
Typha latifolia Broad-leaved cattail 1 0 0
osterella dubie Water star-grass © 1 6
N 9
MeanC  5.00
Floristic Quality Index (FQI ~ 15.00
July 5 and 6, 2007
Species Common Name Coefficient of Conservatism C Present |Coefficient of Conservatism C
Ceratophyllum demersum Coontail 3 1 3
Chara Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Elodea nuttallii Slender waterweed 7 0 0
Lemna minor Small duckweed 5 1
Lemna trisulca Forked Duckweed 6 1
Myriophyllum sibericum Northern water-milfoil 7 1
Najas flexilis Bushy pondweed 6 0 0
Nuphar variegata Spatterdock 6 1 6
Nymphaea odorata White water il 6 1 6
Sparganium eurycarpum Common bur-reed 5 0 0
Stuckenia pectinata Sago pondweed 3 1 3
Typha latifolia Broad-leaved cattail 1 0 0
osterella dubie Water star-grass 6 0 0
N 9
MeanC 511
Floristic Quality Index (FQI ~ 15.33
July 2, 2008
Species Common Name Coefficient of Conservatism C Present |Coefficient of Conservatism C
Ceratophyllum demersum Coontail 3 1 3
Chara Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Elodea nuttallii Slender waterweed 7 1 7
Lemna minor Small duckweed 5 1 5
Lemna trisulca Forked Duckweed 6 1 6
Myriophyllum sibericum Northern water-milfoil 7 1 7
Najas flexilis Bushy pondweed 6 1 6
Nuphar variegata Spatterdock 6 1 6
Nymphaea odorata White water lily 6 1 6
Sparganium eurycarpum Common bur-reed 5 0 0
Stuckenia pectinata Sago pondweed 3 1 3
Typha latifolia Broad-leaved cattail 1 0 0
osterella dubie Water star-grass © 0 0
N 11
MeanC  5.36
Floristic Quality Index (FQI ~ 17.79
June 30, 200¢
Species Common Name Coefficient of Conservatism C Present |Coefficient of Conservatism C
Ceratophyllum demersum Coontail 3 1 3
Chara Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Elodea nuttallii Slender waterweed 7 0 0
Lemna minor Small duckweed 5 1
Lemna trisulca Forked Duckweed 6 1
Myriophyllum sibericum Northern water-milfoil 7 1
Najas flexilis Bushy pondweed 6
Nuphar variegata Spatterdock 6
Nymphaea odorata White water il 6
Sparganium eurycarpum Common bur-reed 5 5
Stuckenia pectinata Sago pondweed 3 3
Typha latifolia Broad-leaved cattail 1 1
osterella dubie Water star-grass 6 6
N 13
MeanC  4.92
Floristic Quality Index (FQI ~ 17.75
June 30, 201C
Species Common Name Coefficient of Conservatism C Present |Coefficient of Conservatism C
Ceratophyllum demersum Coontail 3 1 3
Chara Muskgrasses 7 1 7
Elodea canadensis Common waterweed 3 1 3
Elodea nuttallii Slender waterweed 7 0 0
Lemna minor Small duckweed 5 1 5
Lemna trisulca Forked Duckweed 6 1 6
Myriophyllum sibericum Northern water-milfoil 7 1 7
Najas flexilis Bushy pondweed 6 1 6
Nuphar variegata Spatterdock 6 1 6
Nymphaea odorata White water lily 6 1 6
Sparganium eurycarpum Common bur-reed 5 1 5
Stuckenia pectinata Sago pondweed 3 1 3
Typha latifolia Broad-leaved cattail 1 1 1
osierella dubie Water star-grass 6 1 6
N 13
MeanC  4.92
Floristic Quality Index (FQI ~ 17.75




Table 10 : Milfoil spp., CLP, Coontail, and Elodea Community Statistics, Little Green Lake, Green Lake County, Wisconsin

. . " July 31 and July 5 and 6,

Aquatic Plant Community Statistics June 22, 2005 August 2, 2006 2007 July 2, 2008 June 30, 2009 | June 30, 2010
Frequency of Occurrence (Percent Vegetated
Intercept Points) 67.44 73.14 53.4 56.3 62.6 58
Simpson Diversity Index 0.75 0.79 0.79 0.79 0.81 0.82
Maximum Depth of Plants (Feet) 16 20 16 15 13 15.5
Taxonomic Richness (Number Taxa) 7 11 11 13 12 12
Milfoil spp. (Frequency of Occurance in areas
shallower than max depth) 46.1% 17.8% 6.2% 8.4% 30.5% 30.1%
CLP (Frequency of Occurance in areas
shallower than max depth) 36.0% 2.6% 8.0% 14.2% 11.8% 16.3%
Coontail (Frequency of Occurance in areas
shallower than max depth) 17.1% 45.3% 46.7% 37.9% 35.0% 37.4%
Elodea (Frequency of Occurance in areas
shallower than max depth) 19.4% 66.3% 27.2% 6.8% 50.7% 48.0%




APPENDIX A

2005-2010 WDNR AQUATIC PLANT
SURVEY STATISTICS



Survey Date June 22, 2005
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2 |Little Green Lake INDIVIDUAL SPECIES STATS:
3 |Green Lake County Frequency of occurrence within vegetated areas (%) 0.0 53.4 68.4| 25.287| 2.8736 0 0| 8.046| 2.2989 28.736 0 0 0
4 |WBIC: 162500 Frequency of occurrence at sites shallower than maximum depth of plants 0.0 36.0 46.1( 17.054 1.938 0 0 5.4264 1.5504| 19.38 0 0 0
5 Relative Frequency (%) 0.0 28.3 36.2 13.4 15 0.0 0.0 4.3 1.2 15.2 0.0 0.0 0.0
6 [Survey Date: Relative Frequency (squared) 0.25| 0.0 0.1 0.1 0.02 0.000 0.00 0.00 0.00 0.00 0.02/ 0.00/ 0.00 0.00
7 106.22.2005 KW TA Number of sites where species found 0 93 119 44 5 0 0 14 4 50 0 0 0
8 # visuals 2 7 1 1 1 1 3
9 present (visual or collected) present |present |present present present present present present |present
10 Average Rake Fullness (EWM, CLP only) 1.0 14
11
12 SUMMARY STATS:
13 Total number of points sampled 272
14 Total number of sites with vegetation 174
15 Total number of sites shallower than maximum depth of plants 258
16 Frequency of occurrence at sites shallower than maximum depth of plants 67.44
17 Simpson Diversity Index 0.75
18 Maximum depth of plants (ft) 16.00
19 Number of sites sampled using rake on Rope (R) 11
20 Number of sites sampled using rake on Pole (P) 261
21 Average number of species per site 1.28
22 Average number of native species per site 0.45
23 Species Richness 7
24 Species Richness (including visuals) 9
25
26 MAX DEPTH VERIFIED 16.00




Survey Date July 31 and August 2, 2006
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2 [Lake Name Little Green
3 |County Green Lake
4 |wWBIC 162500
5 [Survey Date |07/31 & 08/02/2006
6 INDIVIDUAL SPECIES STATS:
7 Frequency of occurrence within vegetated areas (%) 24.34| 3.54| 49.56| 61.95| 3.98 1.77| 14.16] 0.44 3.10{ 17.26| 90.71
8 Frequency of occurrence at sites shallower than maximum depth of plants 17.80] 2.59] 36.25] 45.31] 2091 1.29] 10.36] 0.32 2.27] 12.62] 66.34
9 Relative Frequency (%) 9.0 13| 183 229 15 0.7 5.2 0.2 1.1 6.4 335
10 Relative Frequency (squared) 0.21| 0.01] 0.00f 0.03] 0.05/ 0.00 0.00f 0.00] 0.00 0.00f 0.00] o0.11
11 Number of sites where species found 55 8 112 140 9 4 32 1 7 39 205
12 Average Rake Fullness 1 2 1 2 2 1 1 1 1 1 2
13 #visual sightings 4 2 2 2 1 7 3] 1 5 1
14 present (visual or collected) present|present|present|present|present|present|present|present|present|present|present|present|present
15
16 SUMMARY STATS:
17 Total number of points sampled 317
18 Total number of sites with vegetation 226
19 Total number of sites shallower than maximum depth of plants 309
20 Frequency of occurrence at sites shallower than maximum depth of plants 73.14
21 Simpson Diversity Index 0.79
22 Maximum depth of plants (ft) 20.00
23 Number of sites sampled using rake on Rope (R) 40
24 Number of sites sampled using rake on Pole (P) 273
25 Average number of all species per site (shallower than max depth) 1.98
26 Average number of all species per site (veg. sites only) 2.71
27 Average number of native species per site (shallower than max depth) 1.42
28 Average number of native species per site (veg. sites only) 2.43
29 Species Richness 11
30 Species Richness (including visuals) iE
31
32




Survey Date: July 5 and 6, 2007
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2 |Lake Little Green
3 [County Green Lake
4 |WBIC 162500
5 |Date 7/5/2007 - 7/6/2007
6 INDIVIDUAL SPECIES STATS:
7 Frequency of occurrence within vegetated areas (%) 11.41| 3.36| 14.77| 22.82| 86.58| 8.05| 2.68| 25.50( 10.74| 2.01| 50.34
8 Frequency of occurrence at sites shallower than maximum depth of plants 6.16] 1.81| 7.97| 12.32| 46.74] 4.35] 1.45] 13.77] 5.80] 1.09] 27.17
9 Relative Frequency (%) 4.8 14 6.2 9.6] 36.3 3.4 1.1 10.7 4.5 0.8] 21.1
10 Relative Frequency (squared) 0.21 0.00f 0.00f o0.00f 0.01f 0.13] 0.00f 0.00f 0.01f 0.00f 0.00f 0.04
11 Number of sites where species found 17 5 22 34 129 12 4 38 16 3 75
12 Average Rake Fullness 1.36 1.00/ 120/ 100/ 103] 130/ 142 1.00f, 1.03] 1.06] 1.00f 1.09
13 #visual sightings 1 12
14 present (visual or collected) present |present|present|present|present|present|present|present|present|present|present
15
16 EXOTICS SPECIES STATS:
17 # at surface 0 0
18 # within 1 ft of surface 0 0
19 #> 1 ft from surface 6 22
20 # sparse 1 0
21 # dense 0 0
22 # unknown 5 22
23
24 SUMMARY STATS:
25 Total number of points sampled 312
26 Total number of sites with vegetation 149
27 Total number of sites shallower than maximum depth of plants 276
28 Frequency of occurrence at sites shallower than maximum depth of plants 53.99
29 Simpson Diversity Index 0.79
30 Maximum depth of plants (ft) 16.00
31 Number of sites sampled using rake on Rope (R) 29
32 Number of sites sampled using rake on Pole (P) 253
33 Average number of all species per site (shallower than max depth) 1.29
34 Average number of all species per site (veg. sites only) 2.38
35 Average number of native species per site (shallower than max depth) 1.13
36 Average number of native species per site (veg. sites only) 2.12
37 Species Richness 11
38 Species Richness (including visuals) 11




Survey Date: July 2, 2008
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2 |Lake Little Green
3 |County Green Lake
4 |WBIC 162500
5 |Survey Date |07/02/08
6 INDIVIDUAL SPECIES STATS:
7 Frequency of occurrence within vegetated areas (%) 14.95| 25.23| 68.22| 67.29] 2.80| 12.15| 8.41] 4.67 14.02] 0.93 2.80] 0.93| 3.74
8 Frequency of occurrence at sites shallower than maximum depth of plants 8.42| 14.21| 38.42| 37.89] 1.58] 6.84] 4.74[ 263] 7.89[ 0.53] 1.58[ 0.53] 2.11
9 Relative Frequency (%) 6.6] 11.2| 30.2| 29.8 1.2 5.4 3.7 2.1 6.2 0.4 1.2 0.4 1.7
10 Relative Frequency (squared) 0.21] 0.00f 0.01] 0.09] 0.09| 0.000 0.00f 0.00f 0.00, 0.00f 0.000 0.00f 0.00] 0.00
11 Number of sites where species found 16 27 73 72 B 13 9 5 15 1 B 1 4
12 Average Rake Fullness 1.26] 131 1.00) 125 1.29| 1.00f 108 1.00f 1.00f 1.00f 1.00f 1.00] 1.00{ 1.00
13 #visual sightings 10
14 present (visual or collected) present|present|present| present|present| present|present|present|present|present| present|present|present|
15
16 EXOTICS SPECIES STATS:
17 # at surface 18 4
18 # within 1 ft of surface 0 0
19 # > 1 ft from surface 8 23
20 # sparse 2 0
21 # dense 16 5
22 # unknown 8 22
23
24 SUMMARY STATS:
25 Total number of points sampled 198
26 Total number of sites with vegetation 107
27 Total number of sites shallower than maximum depth of plants 190
28 Frequency of occurrence at sites shallower than maximum depth of plants 56.32
29 Simpson Diversity Index 0.79
30 Maximum depth of plants (ft) 15.00
31 Number of sites sampled using rake on Rope (R) 0
32 Number of sites sampled using rake on Pole (P) 191
33 Average number of all species per site (shallower than max depth) 1.27
34 Average number of all species per site (veg. sites only) 2.26
35 Average number of native species per site (shallower than max depth) 1.05
36 Average number of native species per site (veg. sites only) 1.91
37 Species Richness 13
38 Species Richness (including visuals) 13




Survey Date: June 30, 2009
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2 |Lake Little Green Lake
3 |County Green Lake
4 |WBIC 162500
5 |Survey Date | 06/30/09
6 INDIVIDUAL SPECIES STATS:
7 Frequency of occurrence within vegetated areas (%) 48.82| 18.90| 14.96| 55.91| 8.66/ 1.57| 3.94] 18.90| 3.94] 2.36| 3.15/ 81.10
8 Frequency of occurrence at sites shallower than maximum depth of plants 30.54| 11.82] 9.36] 34.98] 5.42] 0.99] 246[ 1182 2.46] 1.48] 1.97] 50.74
9 Relative Frequency (%) 18.6 7.2 57 213 3.3 0.6 15 7.2 1.5 0.9 1.2 30.9
10 Relative Frequency (squared) 0.19 0.03 0.01 0.00 0.05 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.10
11 Number of sites where species found 62 24 19 71 11 2 5 24 5 3 4 103
12 Average Rake Fullness 1.94 1.27 1.04 1.42 1.82 1.55 1.50 1.00 1.08 1.00 1.00 1.00 1.76
13 #visual sightings 5 2 1 1 2 3 1
14 present (visual or collected) present|present|present|present|present|present|present|present|present|present|present|present
15
16 EXOTICS SPECIES STATS:
17 # at surface 5) 1
18 # within 1 ft of surface 27 1
19 # > 1 ft from surface 35 24
20 # sparse 26 4
21 # dense 14 0
22 # unknown 27 22
23
24 SUMMARY STATS:
25 Total number of points sampled 249
26 Total number of sites with vegetation 127
27 Total number of sites shallower than maximum depth of plants 203
28 Frequency of occurrence at sites shallower than maximum depth of plants 62.56
29 Simpson Diversity Index 0.81
30 Maximum depth of plants (ft) 13.00
31 Number of sites sampled using rake on Rope (R) 5
32 Number of sites sampled using rake on Pole (P) 235
33 Average number of all species per site (shallower than max depth) 1.64
34 Average number of all species per site (veg. sites only) 2.62
35 Average number of native species per site (shallower than max depth) 1.22
36 Average number of native species per site (veg. sites o