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Half Moon Lake Protection & Half Moon Lake
Rehabilitation District Management Planning Project

INTRODUCTION

Half Moon Lake, Lincoln County, is a 100-acre seepage lake with a maximum depth of 14 feet
and a mean depth of 5 feet.. Half Moon Lake is a popular destination with a single boat landing
supporting 12 vehicle-trailer parking spots and surpassing maxim public access. The lake is also
home to a single resort.

The Half Moon Lake Protection and Rehabilitation District (HMLPRD) was formed in 1992 to
plan for the long-term management of the lake. Since its inception, the district has worked to
protect Half Moon Lake, educate the people that use and care for the lake, and manage the lake
through professional and volunteer monitoring. The district is a member of the Lincoln County
Lakes Association, routinely sends members to the annual Wisconsin Lakes Partnership
Convention, and represents the lake during county variance requests. The group has supported
numerous management projects, including the completion of the lake’s first management plan
using Lake Management Planning Grant funds in 1994, district member surveys, a barley-straw
feasibility study, participation in the Citizen Lake Monitoring Network, and a county-wide lake
seminar on invasive species, shoreland plantings, fisheries, and wetland protection.

In 2012, the HMLPRD initiated a new Adopt-a-Shoreline program. As a part of this program,
volunteers monitor specific sections of the Half Moon Lake shoreline for invasive species. This
program would be carried through this proposed project during the summers of 2014 and 2015
with the volunteer time spent completing the surveys standing as an in-kind contribution in this
project.

From the time the district was formed, its members have been concerned with the lake’s nutrient
content and resulting algal abundance. Recently, the district enlisted the assistance of Jim
Kreitlow of the WDNR to collect and identify algae within the lake. While this project would
include collection of water quality data and the integration of available historical data within in
its analysis, the district is also interested in having a better understanding of the lake’s nutrient
content prior to settlement. To obtain that information, Paul Garrison of the WDNR would
collect a single core from the deepest location of the lake and complete a top/bottom
paleolimnological study. A brief report discussing the lake’s current and presettlement condition
would be provided by Mr. Garrison with its pertinent information being integrated within the
management plan.

PROJECT GOALS

The scope of work described outlines a project and study design that looks at the lake from more
of an ecosystem perspective than managing its plants or water quality alone. The scope outlines
assessments of the lake’s plants, watershed, shoreline condition, and water quality. It also
describes the integration of available fisheries information, past aquatic plant and water quality
assessments, and an intensive stakeholder participation component. The study components
would provide the baseline data required to assess the lake ecosystem’s condition, while the
stakeholder participation portion would shed light on the expectations and needs of the lake
users. The combination of these components and communications with WDNR specialists
would allow a long-term and implementable plan to be created for Half Moon Lake.
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The work required to develop the plan would rely on partnerships between the WDNR, the

HMLPRD, and local municipalities as applicable.

Overall, the scope of work outlined in the following phase scopes would provide the HMLPRD

with the following information:

The drainage area definition (watershed) for the lake.
The potential point-sources of pollution that may be affecting the lake.

The areas of the lake’s watershed that may be supplying excessive amounts
of sediment and nutrients.

A determination of plant community diversity for the lake and how the
lake’s diversity compares with other lakes in the region.

An identification and location of important plant communities (emergent,
submergent, floating-leaf) within the lake and a listing of the dominant
species within those communities.

The identification and location of any rare or threatened plant species
within the lake.

A determination of where exotic plant species (e.g., Eurasian water milfoil,
curly-leaf pondweed, purple loosestrife) occur in and around the lake.

Of the plant species found in the lake, their abundances relative to each
other.

A summary and analysis of specific chemicals found in the lake, how these
concentrations compare with other lakes in the region, and what these
concentrations indicate concerning the health of the lake.

An analysis of the limiting plant nutrient (phosphorus or nitrogen) in the
lake.

The trophic state (e.g., oligotrophic, mesotrophic, eutrophic) of the lake.
Analysis of aquatic plant management alternatives.

A summary of recent historic fisheries data, biological information relating
to specific fish species, and how it applies to the management plan.

A listing of management options that may be utilized to protect and
enhance the important and sensitive areas of the lake.

The steps that could be taken to help improve the lake, such as work in the
watershed (e.g., agricultural best management practices), shoreland
restoration opportunities, in-lake native plant introductions, etc.

The funding sources available to assist in the implementation of the
pertinent management and protection options that are outlined in the lake
management plan.

An assessment of the shoreline condition and abundance of course woody
habitat.

An outline of how Onterra would assist the HMLPRD in implementing and
funding the management plan.
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PROJECT SCOPE

Stakeholder Participation

Stakeholder participation is a very important element in any environmental planning exercise. It
is important not only from the perspective of informing participants and stakeholders about the
project, but also from the standpoint of enhancing their understanding of natural ecosystems and
their value to a healthy environment. If participants do not understand the value of the natural
ecosystem, they will not strive to protect or enhance it.

This component of the management planning effort is intended to create an exchange of
information between Onterra and the lake stakeholders, including those that own property on the
lake and those that enjoy the lake through its public access. The exchange of information would
flow bidirectionally between the lake stakeholders and the ecologists/planners.  The
ecologists/planners would provide information and guidance to help stakeholders understand the
ecosystem more fully and to prepare them for the development of realistic goals and objectives
concerning the management of their lake. The stakeholders would provide information
pertaining to their use of the lake and their management expectations. In the end, this
information would be combined to create a long-term and implementable lake management plan.

This component, as described below, would also help the ecologists/planners develop a better
understanding of specific sociological needs within the district. For instance, if communication
were lacking between the district board and its general membership a goal would be included
within the management plan with specific actions addressing the deficiency. The need for
specific or general educational initiatives would also be brought to light during this process so
they too could be addressed within the management plan.

Further, during the planning process, current lake-related ordinances (at the county and town
level) would be researched and discussed with the HMLPRD, county, and town. It is the
experience of Onterra planners that lake residents often do not have a good understanding of
ordinance specifics for their waterbody; therefore, the current ordinances would be discussed
with the HMLPRD, as well as possible modifications to those ordinances or totally new
ordinances that could be proposed to the town and/or county

Kick-off Meeting

Near the start of the project, a Kick-off meeting would be held to inform stakeholders about the
project and its goals. This meeting would also provide an excellent educational opportunity that
would grant an introduction to important concepts in lake ecology, such as the value and
importance of a diverse aquatic plant community and the benefits of maintaining natural buffer
areas around a lake. The Kick-off meeting would also provide an important forum allowing
stakeholders to express their concerns and provide information about Half Moon Lake and its
watershed to Onterra ecologists.

Stakeholder Survey

Comments and opinions would be solicited from Half Moon Lake stakeholders to gain important
information regarding their understanding of the lake and thoughts on how it should be managed.
The information would be collected through a written survey/comment form supplied to each
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member household during the Kick-off meeting or by mail. This information would be critical to
the development of a realistic plan by supplying an indication of the needs of the stakeholders
and their perspective on the management of the lake. It would be the responsibility of the
Planning Committee to prepare the survey mailing and collect and summarize the results.
Onterra would create the survey content and lead the interpretation of the results. Below is an
outline of these activities:

1. Onterra distributes standard survey to planning committee

2. Planning committee develops additional questions and options to be included within the
survey

3. Onterra updates survey and submits to WDNR for approval

4. WDNR approved survey is provided to planning committee

5. Planning committee prints survey, stuffs surveys in envelopes, and mails out surveys to
distribution list they develop

6. Onterra provides customized Excel spreadsheet to the planning committee

7. Completed surveys are returned to planning committee and they tally results in provided
electronic format

8. Excel spreadsheet of entered data is emailed to Onterra for analysis

Planning Meetings

Following the completion of data analysis, up to two meetings between the ecologists/planners
and a sub-committee (Planning Committee) of the HMLPRD would be conducted to facilitate
the following:

e An in-depth knowledge of the conditions and ecological process within Half Moon Lake
among the Planning Committee members.

e An understanding of suitable management alternatives for the lake and their possible
outcomes.

e The development of realistic goals for the management of the lake.

e The creation of an Implementation Plan containing specific management actions that
would guide the HMLPRD in meeting their management goals.

The first meeting would include a detailed presentation of the study results followed by the
creation of a working-set of goals to base the implementation plan upon. The second meeting
would be used to finalize the goals and formulate specific management actions that would allow
the district to meet the management goals. The end-product of these meetings would be the
Implementation Plan which would be included in the management plan for the lake. The final
task of the Planning Committee would be to review the draft management plan/report and
provide comments before it is finalized and presented to the district board of directors and
general membership.

Wrap-up Meeting

At the conclusion of the project, Onterra would facilitate a Wrap-up meeting to present the
findings and recommendations of the study and corresponding management plan to the
HMLPRD. The presentation would be in an easy-to-follow format that would explain the study
results and the reasons as to why certain alternatives were selected for inclusion within the plan.
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It would also allow stakeholders to express concerns and ask specific questions about the Half
Moon Lake ecosystem that could not be answered by Onterra ecologists before they were
familiarized with the system.

Additional Public Information Forums

In addition to the meetings described above, public awareness of the project would be promoted
by a district-submitted news release to local newspapers, by an informative article provided to
the district members through a special mailing, and by providing a progress report approximately
halfway through the study. The latter two documents would be provided to the district by
Onterra. The initial news release would be used to inform stakeholders outside of the district
membership that a management project is being conducted at the lake and that the district and
WDNR are sponsoring and spearheading the project.

The special mailing is often used to notify the district members that a lake management project
will be occurring on the lake and to inform them of the kick-off meeting. In some cases, the
article contains an educational topic aimed at increasing the membership’s general knowledge of
lake stewardship or in some instances, for dispelling a specific myth or misunderstanding among
the district members.

The project update would be in the form of a newsletter article or a special mailing and would
contain information pertaining to what tasks had been completed in district with the lake
management project. Study results may be included in the update, but they would be limited to
those that would not be counter-productive to the planning process. Study results that could be
included may refer to the fact that no exotic species were located in the lake or that measured
water quality parameters are similar to those found in the past. Inappropriate results would
include information that may raise undue concern among the district membership. For example,
the discovery of a new exotic species would likely not be discussed unless a logical solution to
the problem could be included.

Special Note on Meeting Schedule

As described above, stakeholder participation is an important aspect of a management planning
project. Two types of meetings are outlined in the paragraphs above: those involving the general
public (Kick-off and Wrap-up Meetings) and those involving a subcommittee of the district
(planning meetings). In an effort to maximize attendance at the meetings involving the general
public, Onterra suggests that those meetings be held on a Saturday. Onterra staff members enjoy
spending their holiday weekends with their families just as our clients enjoy spending those same
weekends with their families at the lake; therefore, Onterra cannot schedule meetings for holiday
weekends. Further, not all meetings can be facilitated by Onterra’s founder, Tim Hoyman, some
meetings and other project aspects would be handled by Onterra’s other well-trained and
experienced staff members

Because the planning meetings involve a smaller group of people, we suggest that these meetings
be held during a weekday afternoon or evening, preferably Monday — Thursday. Often, these
meetings are held on a Thursday afternoon at a residence or other location on or near the lake.
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Shoreline Condition and Course Woody Habitat Assessment

Using a GPS data collector with sub-meter accuracy, the immediate shoreline of Half Moon
Lake would be surveyed and classified based upon its potential to negatively impact the system
due to shoreline development and other anthropogenic impacts. Examples of these negative
impacts include shoreland areas that are maintained in an unnatural manner and impervious
surfaces. Further, incidences of course woody habitat, an important component of a healthy
fishery, would be assessed and.

The resulting map would delineate the lake’s shoreline, from the water’s edge to approximately
35-feet shoreward, into one of five categories ranging from “Urbanized” to
“Natural/Undeveloped”. Ultimately, the information would be used to prioritize areas for
restoration and protection that would likely have a benefit to the Half Moon Lake ecosystem.

During the shoreline assessment survey, all incidences of course woody debris extending at least
5 feet into the lake, in water depths exceeding 1 foot, and with trunk diameters exceeding 2
inches would be mapped and described based upon size and complexity. This type of structure is
important habitat for fish and other aquatic organisms; therefore, this information would be
useful in determining whether the lake management plan should include the enhancement of
woody structure in the lake.

Watershed Definition and Phosphorus Load Modeling

The first step in this component would be an accurate delineation of the lake’s watershed. GIS
software would be used to generate a map of existing land cover types located within the
watershed. The acreage of land currently attributed to each cover type would then be input into
the Wisconsin Lake Model Suite (WiLMS) and a partitioning of watershed phosphorus loading,
based on land cover type would be calculated. The sources of phosphorus loading for the
watershed would also be graphically displayed using GIS software. During the watershed
definition process, site visits would be conducted and information collected from shoreland
landowners to identify potential problem point-sources (e.g., agricultural drain tile inlets) and
nonpoint sources of pollution and identify land use trends, as applicable.

Using WILMS, a response model would be created by altering the land cover types found within
the Half Moon Lake watershed to indicate different scenarios (e.g. agriculture lands converted to
forests). This exercise would be useful in prioritizing conservation work conducted in the
watershed and would lead to realistic goals for water quality preservation and possible
improvement. These goals would be expressed using Wisconsin Trophic State Index values.

This component is useful in accomplishing three goals; 1) to help target specific areas for
improvement within the lake’s watershed, 2) to bring a better understanding to the lake
stakeholders concerning how the lake’s watershed plays a key role in its water quality regardless
if problems exist or not within its watershed, and 3) to determine the need for more detailed
study of the watershed and the lake’s nutrient budget. Particular to point 3, if the watershed
analysis and in-lake phosphorus levels do not compare reasonably well, this may be an indication
that other sources of phosphorus are impacting the lake, such as internal loading, point-sources,
and/or private septic systems, and that further study (outside the scope of this project) would be
required to fully understand the nutrient dynamics within the lake.

August 1, 2013 6 Project Scope



Half Moon Lake Protection & Half Moon Lake
Rehabilitation District Management Planning Project

Lake Water Quality

Water quality conditions would be monitored within Half Moon Lake in order to complete the
following:
e Assist in identifying potential water quality problems within Half Moon Lake, such as
elevated nutrient levels, anaerobic conditions, etc.
e Determine the trophic state of the lake using the Carlson Trophic State Index (TSI).

o0 Historic data would also be used to calculate TSI values for long-term trend
analysis. This analysis would be useful in determining realistic target values for
maintaining or improving the lake’s water quality through watershed or in-lake
management actions.

e Determine the limiting nutrient.
e Supplement and calibrate watershed assessment modeling.

The Citizens Lake Monitoring Network (CLMN) volunteers on Half Moon Lake currently
collect Secchi disk transparency data and we ask that this data continue to be collected during the
project. Water quality would be monitored at the deepest point in Half Moon Lake by Onterra
staff. Samples would be collected at subsurface (S) and near bottom (B) depths and would occur
once in spring, winter and fall, and three times during the summer. All samples requiring
laboratory analysis would be processed through the Wisconsin State Laboratory of Hygiene. The
parameters to be measured and sample collection timing are contained in Table 1.

Table 1. Water Quality Sample Parameters and Timing

Spring | June July | August | Fall | Winter
S| B S| B|S| B

Parameter
Dissolved Phosphorus
Total Phosphorus
Total Kjeldahl Nitrogen
Nitrate-Nitrite Nitrogen
Ammonia Nitrogen
Chlorophyll-a
True Color
Hardness
Total Suspended Solids
Laboratory Conductivity
Laboratory pH
Total Alkalinity
Calcium

B
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Furthermore, during each sampling event, Secchi disk transparency would be recorded and a
temperature and dissolved oxygen profile would be completed.

All samples requiring laboratory analysis would be processed through the Wisconsin State
Laboratory of Hygiene (SLOH). The parameters to be measured, sample collection timing,
designated collector, and cost coverage are contained in Table 1 (above). Secchi disk
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transparency would also be included during each visit. During professionally collected samples
temperature, pH, conductivity, and dissolved oxygen profiles would be completed.

Paleolimnological Study

A single bottom sample would be collected by WDNR Science Services staff for the purpose of
determining nutrient conditions of Half Moon Lake prior to settlement of the area. Diatoms and
other types of algae would be enumerated within the upper and lower few centimeters to
determine the amount of phosphorus found in the lake during their respective times. The results
of this analysis would be included within the Water Quality Section of the management plan and
would shed light on how the lake has changed over the past 2 centuries.

Aquatic Plant Surveys

Agquatic plants are very important because they are the foundation of the lake ecosystem;
therefore a complete and accurate assessment of the aquatic plant community is vital in every
lake management project. In order to fully assess the aquatic plants, three different types of
surveys would be performed: an early season AIS survey, a point-intercept survey, and an
aquatic plant community mapping survey. The early season AIS survey is aimed at locating
exotics early in the growing season while curly-leaf pondweed is at its peak growth and Eurasian
water milfoil is higher in the water column than most native plants. The point-intercept survey is
a plot-based inventory intending to characterize the relative frequency of all plants, native and
exotic, and is performed at the height of the growing season. The aquatic plant community
mapping survey is completed following the comprehensive survey and provides a snapshot of
the lake’s emergent and floating-leaf communities.

Overall, this task would serve to provide an accurate characterization of the lake’s macrophyte
community. It would indicate what species were present and where they were located, and allow
for comparisons with past and future surveys. It would also help to determine where and what
types of aquatic plant control, protection, and enhancement methods would be appropriate for the
lake.

Early Season AIS Survey

Curly-leaf pondweed has a very unusual life cycle compared to our native plants and is at peak
biomass within Wisconsin lakes during late spring/early summer. Further, Eurasian water
milfoil, which begins growing much earlier than most Wisconsin native plants, is often easily
spotted from the surface during early summer as it towers above other lake plants. Therefore, an
inventory would be conducted on the lake during the early summer to map curly-leaf pondweed
and Eurasian water milfoil occurrences within the lake. Please note that this would not be a
transect- or plot-based survey, but instead, would consist of a meander survey of the lake to
locate these species. If curly-leaf pondweed is found, the colonies would be mapped utilizing the
submeter-accuracy GPS technology. A map depicting each colony’s location and density
(through color-gradients) would be created based upon the data collected in June. If Eurasian
water milfoil is mapped during this survey, these sites would reassessed and the plants remapped
later in the summer when Eurasian water milfoil is most likely at its peak biomass.
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Point-intercept Survey

A comprehensive survey of aquatic macrophytes is used to characterize the existing communities
within the lake and includes inventories of emergent, submergent, and floating-leaved aquatic
plants within the lake. The point-intercept method as described in Recommended Baseline
Monitoring of Aquatic Plants in Wisconsin: Sampling Design, Field and Laboratory Procedures,
Data Entry, and Analysis, and Applications (WDNR PUB-SS-1068 2010) was used to complete
this study by the WDNR during 2011. The survey would be completed with a point spacing of
37 meters, resulting in approximately 311 sample locations (Map 1).

The data collected by the WDNR would be analyzed by Onterra and used in the management
plan. To characterize spatial distribution, relative frequency of occurrence would be calculated
for each species found within the lake. In addition, the plant communities of the lake would be
compared to those of other lakes in the ecoregion and the state using the Floristic Quality
Assessment (FQA) procedures described in Nichols (1998). In general, the FQA evaluates the
species found in a lake with those found in a natural, undisturbed system; indicating the health of
the current plant community in the lake.

Native and Exotic Plant Community Mapping

The aquatic vegetation community types within the lake (e.g., emergent, submergent, and
floating-leaved vegetation) would be mapped using the GPS technology described above, and
would be based on dominant species (e.g., soft-stem bulrush, common arrowhead, large-leaf
pondweed, etc.). In other words, the primary mapping unit would be the community type, but a
secondary classification based on dominant species would be included on the vegetation maps.
The final map would show the location of each vegetation type in the lake in relation to the
lake’s bathymetry. It is these communities that respond the quickest to ecological changes in the
lake and the survey would provide a baseline understanding of the relative locations of these
communities.

Furthermore, additional maps would indicate the areas of the lake inhabited by exotic/invasive
species such as pale-yellow iris, giant reed grass, and purple loosestrife if these species are
located.

Fisheries Data Integration
Summary of Baseline Data

Available historic fisheries data within the past decade from the Great Lakes Indian Fish and
Wildlife Commission (GLIFWC), and the WDNR would be compiled from Half Moon Lake.
This would include information relating to fish stocking, creel surveys, comprehensive fish
surveys, and spear harvest data. A list of the known fish species present in the lake along with
general biological information pertaining to important fish species would be provided
considering spawning habitat requirements, nursery areas, and food sources.

Integration within Management Plan

Although current fish data would not be collected, the compiled historic data along with the
natural history information would be considered as it pertains to the management plan. As
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applicable, individual management actions within the implementation plan would be analyzed as
they pertain to the health of the fish populations (e.g. timing of Eurasian water milfoil control
practices, if discovered, to limit interference with spawning activities).

Professional Dreissena Mussel Monitoring

The WDNR samples over 100 waterbodies annually in search of larval and adult zebra and
quagga mussels (both Dreissena sp.). Following discussions with the WDNR during the spring
of 2006, Onterra purchased the necessary equipment and was trained by WDNR staff to sample
lakes in search of these mussels. During each lake visit, the water column would be sampled at
three sites using a 64-micron mesh plankton net in search of larval mussels (veligers). Mussel
Monitoring would be completed once in June during the CLP survey and again in July or August
during the community mapping survey. Samples would be preserved and packaged according to
the methodology outlined in the 2005 WDNR publication, “Dreissena Mussel Monitoring
Protocol.” Because ethyl alcohol is used in the preservation process, specific rules apply for
shipment and arrangements have been made to hand-deliver samples to WDNR staff at the
Northeast Region Headquarters in Green Bay where they would be responsible for shipment to
the location of analysis. During these and other visits to the lake, Onterra would periodically
search docks, piers, and other structures for adult forms of the mussels.

PROJECT DELIVERABLES

The final product for this project would be a single report that would include the methodologies
and results of the tasks described above; a discussion concerning those results as they apply to
the current health, rehabilitation, and protection of Half Moon Lake; and the full-color maps
described in the Project Scope. Management, protection, enhancement alternatives and
recommendations would be presented along with continued public education issues.
Furthermore, recommendations for remedial actions and further study options (if needed) would
be included expressly for Half Moon Lake and its drainage basin; including possible funding
sources and an indication as to how Onterra could assist the HMLPRD in obtaining the funding
required for future projects.

Upon finalization of the report and acceptance by the WDNR, 5 hard copies of the management
plan would be provided to the HMLPRD. In addition, the HMLPRD, WDNR, and county would
receive two copies of the report, data, and maps on CD-ROM in Adobe’s Portable Document
Format (PDF).
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TENTATIVE PROJECT SCHEDULE

Table 2 provides an approximate timeline for completion of the tasks. The schedule needs to be
flexible to accommodate for weather, scheduling conflicts, etc., but it provides a general
indication of the dates for completing the proposed components. The meeting times would be

very flexible.

Table 2. Approximate Project Schedule for 2013 — 2014.

2014 2015
Task FIM[AIM]J]a[A]S[O[N]D]I[F[M]ATIM]I]I]A]S
Water Quality Sample
Kick-off Meeting
Early-Season AIS Suney
Comprehensive Plant Survey
Project Update
Shoreland Assessment Suney
Data Analysis
Planning Comm. Meeting
Report — First Draft
Report — Final Draft
Wrap-up Meeting
VOLUNTEER EFFORTS
Cost/ In-kind
Task/Item Quantity Unit Match
Planning Comm. — Stakeholder Survey 5 peop. x 6 hours = 30 hrs $12.00 $360.00
Planning Comm. — Plan Development 5 peop. x 6 hours = 30 hrs $12.00 $360.00
Kick-off Mtg Attendance 30 peop. x 1.5 hours =45 hrs  $12.00 $540.00
Wrap-up Mtg Attendance 30 peop. x 2 hours = 60 hrs $12.00 $720.00
Adopt-a-Shoreline AIS Monitoring 8 peop. x 12 hours = 96 hrs $12.00 $1,152.00
HMLPRD Grant Project Administration 2 peop. x 25 hours =50 hrs  $12.00 $600.00
Total Estimated In-kind Match $3,732.00