Draft Lake Management Plan for Loveless Lake Available for Public Review and Comment
The public is invited to review and provide comments on the lake management plan for Loveless
Lake. A hard copy of the plan is available at the Centuria, Balsam Lake, and Milltown Public
Libraries and an online version is available on the Loveless Lake Association website
(http://lovelesslake.org/) and the Polk County Land and Water Resources Department website
(www.co.polk.wi.us\landwaterreports). Comments and suggestions should be submitted in
writing or email and received by August 15th, 2016 to ensure that they are given proper
consideration in the final plan. No telephone messages will be considered. Anyone interested in
providing input should contact Katelin Anderson at 100 Polk County Plaza-Ste 120, Balsam Lake,
WI 54810 or katelin.anderson@co.polk.wi.us.
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Background Information on Lakes, Studies, and Management Plans
Lakes are a product of the landscape they are situated in and of the actions that take place on the land
which surrounds them. Factors such as lake size, lake depth, water sources, and geology all cause
inherent differences in lake quality. As a result, lakes situated within feet of others can differ profoundly
in the uses they support.
A landscape can be divided into watersheds and subwatersheds. These areas define the land that drains
to a particular lake, flowage, stream, or river. Watersheds that preserve native vegetation and minimize
impervious surfaces (cement, concrete, and other materials that water can’t permeate) are less likely to
cause negative impacts on lakes, rivers, and streams. This arises because rain and melting snow
eventually end up in lakes and streams through surface runoff or groundwater infiltration. Rain and
melting snow entering a waterbody is not inherently problematic. However, water has the ability to
carry nutrients, bacteria, sediments, and chemicals into a waterbody. These inputs can impact aquatic
organisms such as insects, fish, and wildlife and—especially in the case of the nutrient phosphorus—fuel
problematic algae blooms.
Lake studies often examine the underlying factors that impact a lake’s health, such as lake size, depth,
water sources, and the land use in a lake’s watershed. Many forms of data can be collected and
analyzed to gauge a lake’s health including: physical data (oxygen, temperature, etc.), chemical data
(including nutrients such a phosphorus and nitrogen), biological data (algae, zooplankton, and aquatic
plants), and land use within a lake’s watershed.
Lake studies identify challenges and threats to a lake’s health along with opportunities for improvement.
These studies identify practices already being implemented by watershed residents to improve water
quality and areas providing benefits to a lake’s ecosystem. Additionally, these studies quantify practices
or areas on the landscape that have the potential to negatively impact the health of a lake and identify
best management practices for improvement.
The end product of a lake study is a lake management plan which identifies goals, objectives, and action
items to either maintain or improve the health of a lake. These goals should be realistic based on
inherent lake characteristics (lake size, depth, etc.) and should align with the goals of watershed
residents. A management plan is designed to be a working document that is used to guide the actions
which take place to manage a specific lake.
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Purpose of the Study
Included in this document are the data and conclusions drawn from a 2014 lake study completed by the
Polk County Land and Water Resources Department and Loveless Lake Association volunteers. This
study collected and analyzed the following data to aid in the creation of a lake management plan for
Loveless Lake:








Lake resident survey
Lake level and precipitation data
In lake physical and chemical data
Tributary monitoring results
Stormwater sampling
Shoreline land use results
Watershed and subwatershed land use

Whenever possible, past lake studies completed on Loveless Lake are used as a baseline comparison for
this study.
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Introduction to Loveless Lake
Loveless (Bass) Lake (WBIC 2620000) is located in the Town of Balsam Lake (T34N, R17W) in sections 8
and 17, Polk County, Wisconsin. The lake has a surface area of 132 acres and a maximum depth of 20
feet. Water leaves Loveless Lake through an outlet on the southeast side of the lake, which drains to
Little Bass Lake. The watershed to lake area ratio is approximately 3:1.
A public boat landing is located on the southeast side of the lake.
Loveless Lake Facts and Figures 1
Area: 132 acres
Maximum depth: 20 feet
Mean depth: 15 feet
Bottom: 0% sand, 0% gravel, 0% rock, 99% muck
Hydrologic lake type: drainage 2
Fish: Panfish, largemouth bass, and northern pike
Invasive species: curly-leaf pondweed, found in 2004
Trophic status: eutrophic

Oligotrophic lakes are generally clear, deep, and free of plants and large algae blooms.
Mesotrophic lakes lie between oligotrophic and eutrophic lakes. They usually have productive
fisheries, healthy plant life, and occasional algae blooms.
Eutrophic lakes are generally high in nutrients and support a large number of plant and animal
populations. They are usually very productive and subject to frequent algae blooms. Lakes can also
be hypereutrophic. Hypereutrophic lakes are characterized by dense algae communities and can
experience heavy blooms throughout the summer.

1
2

http://dnr.wi.gov/lakes/lakepages/LakeDetail.aspx?wbic=2620000&page=facts
Drainage lakes are fed by streams, groundwater, precipitation, and runoff and are drained by a stream
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Lake Classification
Lake classification in Polk County is a relatively simple model that considers:







Lake surface area
Maximum depth
Lake type
Watershed area
Shoreline irregularity
Existing level of shoreline development

These parameters are used to classify lakes as class one, class two, or class three lakes. Loveless Lake is
classified as a class one lake.

Class one lakes are large and highly developed.
Class two lakes are less developed and more sensitive to development pressure.
Class three lakes are usually small, have little or no development, and are very sensitive to
development pressure.

Loveless Lake Management Plan and Study Results |8

Designated Waters
A designated water is a waterbody with special
designations that affect permit requirements.
The entire shoreline of Loveless Lake is designated
as a Public Rights Feature Sensitive Area of the
Lake. The shoreline area provides the necessary
requirements for bass, panfish, and northern pike
spawning and nursery areas. Wildlife such as
eagles, loons, herons, waterfowl, songbirds,
furbearers, turtles, and amphibians rely upon this
area for habitat. Additionally, the aquatic
vegetation offers water quality or erosion control
benefits. 3
Special concern species listed in the Town of
Balsam Lake (T34N, R17W) include: Trumpeter
Swan (SC/M) and Prairie Skink (SC/H). 4

Loveless Lake Sensitive Area Survey Report and Management Guidelines
http://dnr.wi.gov/lakes/criticalhabitat/Project.aspx?project=10419334
4 http://dnr.wi.gov/topic/NHI/Data.asp?tool=township&mode=detail
3
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Impaired Waters
Wisconsin lakes, rivers, and streams are managed to determine if their conditions are meeting state and
federal water quality standards. Water samples are collected through monitoring studies and results
are compared to guidelines designed to evaluate conditions as compared to state standards. General
assessments place waters in four different categories: poor, fair, good, and excellent. The results of
assessments can be used to determine which actions will ensure that water quality standards are being
met (anti-degradation, maintenance, or restoration).
If a waterbody does not meet water quality standards, it is placed on Wisconsin’s Impaired Waters List
under the Federal Clean Water Act, Section 303(d). Every two years, the State of Wisconsin is required
to submit list updates to the United States Environmental Protection Agency for approval.
Waterbodies can be listed as impaired based on pollutants such as total phosphorus, total suspended
solids, and metals. Wisconsin waters are each assigned four uses (fish and aquatic life, recreation,
public health and welfare, and wildlife) that carry with them a set of goals.
Impairment thresholds vary for each use and vary based on lake characteristics such as whether a
waterbody is shallow versus deep and whether a waterbody is a drainage lake versus a seepage lake.
Loveless Lake was assessed during the 2012, 2014, and 2016 listing cycle. In 2012 both total phosphorus
and chlorophyll data exceeded the Wisconsin Consolidated Assessment and Listing Methodology
(WisCALM) thresholds for total phosphorus5 and chlorophyll6 for recreational use. In both 2014 and
2016, chlorophyll data exceeded the WisCALM thresholds for recreational use, however; total
phosphorus data did not exceed the thresholds.

5
6

µg/L

40 µg/L for recreation use and 100 µg/L for fish and aquatic life use
30% of days in the sampling season have nuisance algal blooms with chlorophyll values greater than 20
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Previous Lake Studies
Two previous WDNR grants were received to study Loveless Lake. The first grant was received in 2001
with the study being conducted by UW-Stevens Point and the Polk County Land and Water Resources
Department (LWRD). The second grant was received in 2005 with the study being completed by LWRD.
Data for the 2001 grant was collected over the 2002 sampling season by LWRD and lake volunteers.
Mid-lake water quality data included temperature, dissolved oxygen, specific conductance, secchi depth,
chlorophyll, phosphorus, alkalinity, calcium, total hardness, and nitrogen. Additional data was collected
to analyze lake level and precipitation, lake sediment, and aquatic macrophytes. The study also included
a landowner survey and phosphorus modeling.
The final report indicated six steps that should be taken to protect and improve Loveless Lake:
 Long term in-lake monitoring
 Retaining the natural state of the north end of the lake, an area of deep groundwater inflow
 Implementing best management practices where development occurs and mitigating existing
impervious surfaces to increase water infiltration
 Protecting existing terrestrial and aquatic plants and restoring 35 foot wide shoreland buffers on
individual lots
 Minimizing disturbances through a restriction on boating
 Cleaning and stabilizing the culvert and road ditches on Niles Lane to prevent additional
sediment loading and flooding
Data for the 2005 grant was collected over the 2006 sampling season. Mid-lake water quality data
included temperature, secchi depth, chlorophyll, phosphorus, total hardness, nitrogen, and chloride.
Data was collected to analyze lake level and precipitation, phytoplankton, zooplankton,
macroinvertebrates, aquatic macrophytes, and terrestrial vegetation. The study also included
phosphorus modeling which indicated that total phosphorus loading had increased since the 2002 study.
The study developed twenty management recommendations including:













Pursuing a targeted runoff management grant
Educating public and citizenry
Monitoring aquatic plants
Maintaining 35 foot buffers on individual lots
Clearing road ditches of leaf debris and organic matter
Completing a food web analysis
Monitoring in-lake data
Pursing a recreational survey
Limiting impervious surfaces on individual properties
Following VHS rules
Installing proper erosion control measures for new developments
Maintaining riparian vegetation, aquatic plants, and coarse woody habitat
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Implementing agricultural best management practices
Developing relationships with lake organizations
Providing information through newsletters and conferences
Monitoring the biological community
Educating new residents regarding local zoning laws
Eliminating phosphorus fertilizers in shoreland areas
Maintaining and checking septic systems
Inspecting boating and fishing equipment for aquatic invasive species
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Fishery
A fish survey was last completed on Loveless Lake by WDNR in September 1997. At this time, Loveless
Lake supported a generally desirable fish population. The lake is now on a 12 year sampling rotation
and is next scheduled to be surveyed in 2018.
Loveless Lake is one of the few lakes in the area that receives maintenance stocking of northern pike.
The 1997 survey indicated that northern pike, along with largemouth bass, were present in good
numbers and the size distributions of their populations were good. More large northern pike were
present in the survey as compared to previous surveys, indicating that fishing regulations may have
created a higher quality fishery. Total bass numbers were down in 1997 as compared to previous
surveys, although the difference is likely due to natural population fluctuations. Consistent with most
past surveys, bluegill size distribution in 1997 was only fair.
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Lake Resident Survey
A Wisconsin Department of Natural Resources approved sociological survey was mailed to one hundred
twenty-three property owners on Loveless Lake in May 2014. A second mailing was conducted in May
because the first survey came apart in the mail. One survey came back noting that the respondent no
longer lived on the lake so the sample size was reduced to one hundred twenty-two. Fifty-six surveys
were returned (46% response rate) and data was entered and analyzed.
The survey was divided into three main sections: properties and property owners, property owner
concerns about Loveless Lake, and willingness to contribute to maintaining and improving Loveless Lake.
Properties and property owners
Survey respondents have owned their property on Loveless Lake for an average of 21 years. The
majority of respondents use their property part time, either as a weekend, vacation, and/or holiday
residence (67%) or as a seasonal residence (11%). Less than one quarter (18%) use their property as a
year round residence. Properties on Loveless Lake are used 139 days per year and occupied by 3 people.
Nearly two thirds of respondents characterized their property as having an even mix of lawn and trees
(64%) and nearly one quarter characterized their property as mostly trees, shrubs, or meadow (wild and
un-mowed) (22%). Nine percent characterized their property as mostly lawn and 4% characterized their
property as mostly hard surfaces such as rooftops, driveways, and patios.
Respondents were asked to describe the first 35 feet of their shoreline. Nearly three quarters indicated
that this area contained un-mowed vegetation (70%) and one quarter indicated that this area contained
shrubs and trees (25%). Fewer respondents indicated the shoreland area contained undisturbed woods
(17%) and a buffer zone/shoreline restoration (11%). Over one quarter indicated that the first 35 feet of
their shoreline contained mowed lawn (28%) and stabilizing rip rap (28%). Nearly half of respondents
have a pier or dock on their shoreline (47%).
None of the survey respondents use fertilizers containing phosphorus on their shorelines. Two-thirds
don’t use fertilizer (68%) and the remaining one-third use zero phosphorus fertilizer (32%).
Respondents were asked to rank their top three reasons for owning property on Loveless Lake from a
list of 12 reasons. To analyze this data, each reason ranked first received 3 points, each reason ranked
2nd received 2 points, and each reason ranked third received 1 point. Total points were then added to
determine a final rank by points. The most important reasons respondents own property on or near
Loveless Lake are lake lifestyle (117 points) and scenic beauty/viewing nature (75 points).
What are the most important reasons you own property on or near Loveless Lake?
Lake lifestyle
Scenic beauty/viewing nature
Fishing
Motorized water sports
Entertaining
Non-motorized water sports
Rural lifestyle

Points
117
75
32
31
22
14
11
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Financial (work or investment)
Winter activities
Sense of community
Farming
Hunting

6
4
1
0
0

The survey asked respondents which recreational activities they enjoy on Loveless Lake. Activities
enjoyed by over half of respondents include: enjoying the view (83%), enjoying peace and tranquility
(80%), swimming (76%), motorized boating (72%), open water fishing (67%), and observing wildlife
(61%). Activities enjoyed by less than half of respondents include: non-motorized boating (48%), jet
skiing/water boarding/waterskiing (35%), ice fishing (30%), cross country skiing (20%), snowmobiling
(17%), and sailing or windsurfing (11%).
Property owner concerns about Loveless Lake
Respondents were asked to rank their degree of concern with sixteen issues as high, medium, low, issue
exists but isn’t a concern, and issue doesn’t exist. Responses for this question were analyzed using a
point system. Each issue ranked as high received 4 points, as medium received 3 points, as low received
2 points, as exists but not a concern received 1 point, and as not an issue received 0 points. Total points
were averaged to determine a final rank.
Issues with a final ranking of medium/high concern included: excessive algae blooms, expansion of
current invasive species, lack of water clarity or quality, decrease in overall lake health, increased
nutrient pollution, excessive aquatic plant growth, and new invasive species entering the lake.
What is your degree of concern with each issue?
Excessive algae blooms
Expansion of current invasive species (curly leaf pondweed)
Lack of water clarity or quality
Decrease in overall lake health
Increased nutrient pollution
Excessive aquatic plant growth
New invasive species entering the lake
Loss of natural scenery/beauty
Decreased property values
Decreased fisheries
Increased development
Excessive noise level on the lake
Decreased wildlife populations
Unsafe use of motorized water craft
Disregard for slow-no-wake zones
Decreased lake level

Rank
3.5
3.4
3.3
3.3
3.2
3.2
3.1
2.6
2.6
2.5
2.5
2.4
2.2
2.1
2.1
2.0

Over half of survey respondents described the current water quality on Loveless Lake as fair (52%) and
nearly one-third described the quality as good (30%). Of the remaining respondents, more described
water quality as poor (11%) as compared with excellent (7%). A very small minority of respondents
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described some improvement in water quality since living on the lake (2%). More noticed no change in
water quality (35%), slightly degraded water quality (39%), and greatly degraded water quality (17%).
Over half of respondents believe there are too many plants in Loveless Lake (58%). This compares with
one third of respondents who believe there are a healthy amount of plants in Loveless Lake (34%). The
remaining 8% of respondents believe there are too few plants in Loveless Lake.
Respondent were asked which months of the year aquatic plants are problematic in Loveless Lake.
Aquatic plants are considered problematic by three quarters of respondents in August (75%), two-thirds
in July (60%), and one-third in September (34%). Fewer respondents described aquatic plants as
problematic in May (4%), June (17%), and October (6%).
Over three-quarters of survey respondents indicated that swimming (83%) was impaired by aquatic
plants on Loveless Lake and over half (57%) indicated that their overall enjoyment of the lake was
impaired by aquatic plants. Close to half of respondents indicated that navigation (55%), boating (48%),
and fishing (45%) are not impaired by aquatic plants.
Respondents were also asked which months of the year algae are problematic on Loveless Lake and
which uses are impaired by algae. Algae was described as problematic in August by an overwhelming
majority of respondents (91%). Close to half of respondents described algae as problematic in July
(54%) and September (43%).
Uses most impaired by algae on Loveless Lake are swimming (91%), overall enjoyment of the lake (78%),
dogs/animals using the water (47%), and fishing (44%). Half of respondents believe boating (50%) and
navigation (55%) are not impaired by algae growth. Around one-third of respondents were unsure if
fishing (36%), navigation (29%), and dogs/animals using the water (29%) were impaired by algae.
Which months of the season do you consider aquatic plant and algae growth to
be problematic on Loveless Lake?
91%

100%
75%

80%
60%
60%

54%
34%

40%
20%

43%

17%
4% 2%

7%

6%

11%

17%
7%

0%
May

June

July

August
Plants

September

October

Unsure

Algae

Loveless Lake survey respondents were divided in describing the current amount of mowed lawn on the
shoreline of Loveless Lake. Nearly equal numbers of respondents felt there was too much lawn (34%),
just the right amount of lawn (36%), or were unsure (29%). Only 2% of respondents felt there was not
enough lawn on Loveless Lake. Two thirds of respondents believe that shoreline buffers, rain gardens,
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and native plants have a positive impact on the water quality of Loveless Lake regardless of how many
property owners participate (67%). Around one-quarter (22%) of respondents believe the impact is
positive but only if all property owners participate.
Survey respondents were asked to indicate their familiarity with a list of landscaping practices designed
to reduce runoff from their property and whether they had installed or were planning on installing each
practice. Nearly two-thirds of respondents (61%) have already installed a native shoreline buffer or
planting on their property and one quarter (25%) have installed water diversions (berms). Although
over half of respondents are familiar with rain barrels (65%) and rain gardens (57%) very few have
installed these practices (13% and 11%, respectively) or are planning to install them (12% and 11%,
respectively). Many respondents are unfamiliar with infiltration/rock pits (40%), permeable pavers
(38%), water diversions (27%), and rain gardens (21%) suggesting a possible information and education
need.
Cost is the most common reason respondents have not installed practices to reduce waterfront runoff
on their property (62%). Additionally, one-third of respondents were unsure how to install practices
(36%). Fewer respondents indicated that their property doesn’t impact the lake (13%) and that they
don’t believe the practices will help to improve water quality (13%).
The survey asked respondents which activities should be completed by the Loveless Lake Association to
manage the lake. With the exception of enforcing slow-no-wake zones, all activities were supported by
over half of survey respondents. Efforts supported by the most respondents include programs to
prevent and monitor invasive species (83%), offering incentives to property owners for the installation
of shoreline buffers and rain gardens (75%), and offering incentives to property owners to upgrade nonconforming septic systems (70%).
Should the following activities be completed by the Loveless Lake
Association to manage Loveless Lake?
Programs to prevent and monitor invasive species
Offering incentives to property owners for the installation of
shoreline buffers and rain gardens
Offering incentives to property owners to upgrade non-conforming
septic systems
Practices to enhance fisheries
Offering incentives to property owners for the installation of
farmland conservation practices
Lake fairs and workshops to share information
Enforcement of slow-no-wake zones

Yes

No

Unsure

83%
75%

2%
4%

15%
21%

70%

6%

25%

64%
63%

6%
12%

30%
25%

60%
35%

6%
37%

34%
29%

Willingness to contribute to maintaining and improving Loveless Lake
Over half of respondents (59%) would be willing to provide an average of $149 per year to maintain or
improve the quality of Loveless Lake and its associated land resources.
In general respondents are satisfied with owning property on Loveless Lake, with 52% being highly
satisfied and 40% being somewhat satisfied.
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Lake Level and Precipitation Monitoring
Lake water-level fluctuations are important to lake managers, lakeshore property owners, developers,
and recreational users because they can have significant impacts on lake water quality and usability.
Although lake levels naturally change from year to year, extreme high or low levels can present
problems such as restricted water access, flooding, shoreline and structure damage, and changes in near
shore vegetation.
Records of lake water elevations can be very useful in understanding changes that may occur in lakes.
While some lakes respond almost immediately to precipitation, other lakes do not reflect changes in
precipitation until months later.
Volunteers monitored lake level and precipitation on Loveless Lake in 2014. LWRD provided training on
data collection and installed staff and rain gages. Monitoring began on May 9th and continued until
October 1st.
Seasonal precipitation on Loveless Lake totaled 22.85 inches. Levels remained fairly constant over the
sampling season. Lake level dropped on two separate occasions in May, possibly due to volunteer error.
Lake level and precipitation were also measured in 2002 and 2006. Consistent with 2014 data, lake level
did not change substantially during either season. The Loveless Lake Planning Grant Report from June
2004 categorized Loveless Lake as a groundwater drainage lake, meaning the lake receives much of its
water inflow from groundwater. Considerable spring activity creates a permanent outlet on the
southeast end of Loveless Lake, with a rock dam creating a head of several feet. Additionally, the
Loveless Lake Water Quality and Biological Assessment from 2006 concluded that the lake receives a
large portion of water from groundwater sources, rather than from precipitation. Groundwater
contributions to Loveless Lake were not measured in the 2014 study.

3

6

2.5

5

2

4

1.5

3

1

2

Date
Lake Level (ft)

Precipitation (in)

26-Sep

19-Sep

12-Sep

5-Sep

29-Aug

22-Aug

15-Aug

8-Aug

1-Aug

25-Jul

18-Jul

11-Jul

4-Jul

27-Jun

20-Jun

13-Jun

6-Jun

0
30-May

0
23-May

0.5
16-May

1

Precipitation (in)

7

9-May

Lake Level (feet)

Loveless Lake Level and Precipitation, 2014
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Lake Mixing and Stratification: Background Information
Water quality is affected by the degree to which the water in a lake mixes. Within a lake, mixing is most
directly impacted by the temperature-density relationship of water. When comparing why certain lakes
mix differently than others, lake area, depth, shape, and position in the landscape become important
factors to consider.
Water reaches its greatest density at 3.9oC (39oF) and becomes less dense as temperatures increase and
decrease. Compared to other liquids, the temperature-density relationship of water is unusual: liquid
water is more dense than water in its solid form (ice). As a result, ice floats on liquid water.
When ice melts in the early spring, the temperature and density of the water will be constant from the
top to the bottom of the lake. This uniformity in density allows a lake to completely mix. As a result,
oxygen is brought to the bottom of a lake, and nutrients are re-suspended from the sediments. This
event is termed spring turnover.
As the sun’s rays warm the surface waters in the spring, the water becomes less dense and remains at
the surface. Warmer water is mixed deeper into the water column through wind and wave action.
However, these forces can only mix water to a depth of approximately twenty to thirty feet. Generally,
in a shallow lake, the water may remain mixed all summer. However, a deeper lake usually experiences
layering based on temperature differences, called stratification.
During the summer, lakes have the potential to divide into three distinct zones: the epilimnion,
thermocline or metalimnion, and the hypolimnion. The epilimnion describes the warmer surface layer
of a lake and the hypolimnion describes the cooler bottom area of a lake. The thermocline, or
metalimnion, describes the transition area between the epilimnion and hypolimnion.
As surface waters cool in the fall, they become more dense and sink until the water temperature evens
out from top to bottom. This process is called fall turnover and allows for a second mixing event to
occur. Occasionally, algae blooms can occur at fall overturn when nutrients from the hypolimnion are
made available throughout the water column.
Variations in density arising from differences in water temperatures can prevent warmer water from
mixing with cooler water. As a result, nutrients released from the sediments can become trapped in the
hypolimnion of a lake that stratifies. Additionally, since mixing is one of the main ways oxygen is
distributed throughout a lake, lakes that don’t mix have the potential to have very low levels of oxygen
in the hypolimnion.
The absence of oxygen in the hypolimnion can have adverse effects on fisheries. Species of cold water
fishes require the cooler waters that result from stratification. Cold water holds more oxygen as
compared to warm water. As a result, the cooler waters of the hypolimnion can provide a refuge for
cold water fisheries in the summer as long as oxygen is present. Respiration by plants, animals, and
especially bacteria is the primary way oxygen is removed from the hypolimnion. A large algae bloom
can cause oxygen depletion in the hypolimnion as algae die, sink, and decay. In the winter, stratification
remains constant because ice cover prevents mixing by wind action.
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7

Figure from Understanding Lake Data (G3582), UW-Extension, Byron Shaw, Christine Mechenich, and
Lowell Klessig, 2004
7
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Loveless Lake Deep Hole Sampling Procedure
In-lake sampling in 2014 was conducted at the deep hole of Loveless Lake by volunteers.
Temperature and dissolved oxygen
Temperature and dissolved oxygen were recorded biweekly at meter increments with a digital
professional series YSI meter.
Secchi depth
Secchi depth was recorded by volunteers using a secchi disk, which is an eight inch diameter round disk
with alternating black and white quadrants. To record secchi depth, the disk was lowered into the lake
on the shady side of a boat until just before it disappeared from sight. This depth was measured in feet
and recorded as the secchi depth. Data were collected biweekly to correspond with dissolved oxygen
and temperature readings. Additional secchi readings were taken by a second volunteer.
Phosphorus
Volunteers collected total phosphorus samples at the deep hole of Loveless Lake. Surface samples were
collected with a six foot integrated sampler and bottom samples were collected with a Van Dorn
sampler. Top and bottom samples taken on June 15th, July 14th, and August 11th were analyzed at the
Wisconsin State Lab of Hygiene. Top samples were analyzed through the Citizen Lake Monitoring
Network. Remaining samples were analyzed by Mary Walczak, Professor of Environmental Chemistry at
St. Olaf College.
Chlorophyll
Chlorophyll samples were collected with a six foot integrated sampler on June 15th, July 14th, and August
11th. Samples were analyzed at the Wisconsin State Lab of Hygiene through the Citizen Lake Monitoring
Network.
Data is presented for both the growing season (excludes turnover) and the summer index period (July 15
– September 15).

Loveless Lake Deep Hole 2014 Summary Results
The average summer (July-Aug) secchi disk reading for Loveless Lake was 9 feet, which is slightly above
the Northwest Geo-region average of 8.4 feet. The average summer total phosphorus was 21 µg/l.
Lakes that have more than 20 µg/l of total phosphorus may experience noticeable algae blooms. The
average summer chlorophyll a concentration was 6.4 µg/l, which is well below the Northwest Georegion summer average of 16.6 µg/l. 8
The overall Trophic State Index (based on chlorophyll) for Loveless Lake was 49. The TSI suggests that
Loveless Lake was mesotrophic. Mesotrophic lakes are characterized by moderately clear water, but
have an increasing chance of low dissolved oxygen in deep water during the summer.

8

From WDNR website
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Temperature
Loveless Lake reached its warmest surface temperature of 25.7oC on August 10th. Surface temperature
increased 12.8oC from May 17th to May 26th with the lake stratifying on the 26th. The lake was stratified
on June 1st, at which point surface temperature had fallen 3.1oC since May 26th. Loveless Lake was
weakly stratified on June 28th, July 25th, and August 10th.
Loveless Lake Temperature, 2014
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Dissolved Oxygen
Oxygen is required by all aquatic organisms for survival. The amount of oxygen dissolved in water
depends on temperature, the amount of wind mixing that brings water into contact with the
atmosphere, the biological activity that consumes or produces oxygen within a lake, and the
composition of groundwater and surface water entering a lake.
In a process called photosynthesis, plants use carbon, water, and the sun’s energy to produce simple
sugars and oxygen. Chlorophyll, the pigment in plants that captures the light energy necessary for
photosynthesis, is the site where oxygen is produced. Since photosynthesis requires light, the oxygen
producing process only occurs during the daylight hours and only at depths where sunlight can
penetrate. Plants and animals also use oxygen in a process called respiration. During respiration, sugar
and oxygen are used by plants and animals to produce carbon dioxide and water.
Cold water has a higher capacity for oxygen than warm water. However, although temperatures are
coolest in the deepest part of a lake, these waters often do not contain the most oxygen. This arises
because in the deepest parts of lakes, oxygen producing photosynthesis is not occurring, mixing is
unable to introduce oxygen, and the only reaction occurring is oxygen consuming respiration.
Therefore, it is not uncommon for oxygen depletion to occur in the hypolimnion.
During the sunlight hours, when photosynthesis is occurring, dissolved oxygen levels at a lake’s surface
may be quite high. Conversely, at night or early in the morning (when photosynthesis is not occurring),
the dissolved oxygen values can be expected to be lower.
A water quality standard for dissolved oxygen in warm water lakes and streams is set at 5 mg/L. This
standard is based on the minimum amount of oxygen required by fish for survival and growth. For cold
water lakes supporting trout, the standard is set even higher at 7 mg/L.
The surface waters of Loveless Lake remained well oxygenated throughout the summer. Bottom waters
fell below the 5 mg/L standard on June 1st and August 10th.
Loveless Lake Dissolved Oxygen, 2014
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Secchi Depth
The depth which light can penetrate into lakes is affected by suspended particles, dissolved pigments,
and absorbance by water. Often, the ability of light to penetrate the water column is determined by the
abundance of algae or other photosynthetic organisms in a lake.
One method of measuring light penetration is with a secchi disk. A secchi disk is an eight inch diameter
round disk with alternating black and white quadrants that is used to provide an estimate of water
clarity. The depth at which the secchi disk is just visible is defined as the secchi depth. A greater secchi
depth indicates greater water clarity.
The average 2014 growing season secchi depth was 10.9 feet and the average summer index period
secchi depth was 7.9 feet. Water clarity, as indicated by secchi depth, was greatest in June and
decreased as the sampling season progressed.
Loveless Lake Secchi Depth, 2014
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The Wisconsin Department of Natural Resources website provides historic secchi depth averages for the
months of July and August. This data exists for Loveless Lake from 1995 through the present year.
Averages over this time period range from a low of 4 feet in 2007 to a high of 10 feet in 1995-97 and
2004.
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Average secchi depth has varied widely since 1993 with periods of increased water clarity followed by
periods of decreased clarity. Growing season water clarity was approximately 10 feet or greater in 1995,
1997, 2003-2005, 2008, and 2013-2014.
Summer index period water clarity was approximately 10 feet or greater in 1995 and 1997 and was
approximately four feet or less in 1999, 2007, and 2013.
Loveless Lake Average Secchi Depth, 1993-2014
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Volunteers have been collecting secchi depth on Loveless Lake since 1993. Over this time period secchi
depth and water clarity has been lowest during August and September.
Loveless Lake Secchi Depth, April - October, 1993-2014
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Phosphorus
Phosphorus is an element present in lakes which is necessary for plant and algae growth. It occurs
naturally in soil and rocks and in the atmosphere in the form of dust. Phosphorus can make its way into
lakes through groundwater and human induced disturbances such as soil erosion. Additional sources of
phosphorus inputs into a lake can include external sources such as fertilizer runoff from urban and
agricultural settings and internal sources such as release from lake bottom sediments.
Phosphorus does not readily dissolve in water, instead it forms insoluble precipitates with calcium, iron,
manganese, sulfur, and aluminum. If oxygen is available in the hypolimnion, iron forms sediment
particles that store phosphorus in the sediments. However, when lakes lose oxygen in the winter or
when the hypolimnion becomes anoxic in the summer, these particles dissolve and phosphorus is
redistributed throughout the water column with strong wind action or turnover events.
Phosphorus is necessary for plant and animal growth. Excessive amounts can lead to an overabundance
of growth which can decrease water clarity and lead to nutrient pollution in lakes.
Total phosphorus (TP) is a measure of all the phosphorus in a sample of water. In many cases total
phosphorus is the preferred indicator of a lake’s nutrient status because it remains more stable than
other forms over an annual cycle.
In lakes, a “healthy” limit of total phosphorus is set at 20 µg/L. If a value is above the healthy limit, it is
more likely that a lake could support nuisance algae blooms.
Growing season average surface total phosphorus exceeded the healthy limit in 2014 but did not exceed
the 40 µg/L threshold for impaired waters (surface samples: 35 µg/L and bottom samples: 35 µg/L).
Summer index period average surface total phosphorus exceeded the healthy limit in 2014 but did not
exceed the 40 µg/L threshold for impaired waters (surface samples: 36 µg/L and bottom samples: 38
µg/L).
Surface total phosphorus concentrations varied widely across the 2014 growing season ranging from a
low of 16.9 µg/L on August 11th to a high of 52.2 µg/L on June 1st. Over the fifteen day period between
June 1st and 15th, total phosphorus concentrations dropped 32.4 µg/L. Additionally, over the eighteen
day period between July 25th and August 11th, concentrations dropped 28.6 µg/L
Surface and bottom total phosphorus levels were fairly consistent, suggesting that Loveless Lake is fairly
well mixed.
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Total phosphorus (µg/L)

Loveless Lake Total Phosphorus, 2014
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Historic average total phosphorus concentrations vary widely from year to year. Summer index period
averages ranged from a low of 17 µg/L in 2014 to a high of 86 µg/L in 2012; whereas growing season
averages ranged from a low of 22 µg/L in 1995 to a high of 58 µg/L in 2009.
Since 1993, total phosphorus averages were below 40 µg/L approximately half of the years sampling has
taken place (48% over the summer index period, 45% over the growing season).
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Chlorophyll
Chlorophyll is a pigment in plants and algae that is necessary for photosynthesis and is an indicator of
water quality in a lake. Chlorophyll gives a general indication of the amount of algae growth in a lake,
with greater values for chlorophyll indicating greater amounts of algae. However, since chlorophyll is
present in sources other than algae— such as decaying plants— it does not serve as a direct indicator of
algae biomass.
Chlorophyll seems to have the greatest impact on water clarity when levels exceed 30 µg/L. Lakes which
appear clear generally have chlorophyll levels less than 15 µg/L. Additionally, a July 15 through
September 15 chlorophyll threshold of 20 µg/L has been set for Loveless Lake for recreational use.
Chlorophyll data for Loveless Lake were below 15 µg/L on all sampling dates in 2014.
Loveless Lake Chlorophyll, 2014
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Volunteers have been collecting chlorophyll data on Loveless Lake since 1993. Historically, chlorophyll
concentrations on Loveless Lake have remained below 25 µg/L through July and above 25 µg/L in August
and September.
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Historic average chlorophyll concentrations vary widely from year to year. Summer index period
averages have ranged from a low of 4.07 µg/L in 2014 to a high of 110 µg/L in 2012; whereas growing
season averages have ranged from a low of 6.28 µg/L in 1997 to a high of 42.6 µg/L in 2012.
Chlorophyll averages since 1993 were below 25 µg/L during the summer index period in 45% of the
years sampling has taken place. Chlorophyll averages since 1993 were below 25 µg/L during the
growing season in 73% of the years sampling has taken place.
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Trophic State Index
Lakes are divided into three categories based on their trophic states: oligotrophic, eutrophic, and
mesotrophic. These categories reflect a lake’s nutrient and clarity level and serve as an indicator of
water quality. Each category is designed to serve as an overall interpretation of a lake’s primary
productivity.
Oligotrophic lakes are generally clear, deep, and free of weeds and large algae blooms. These types of
lakes are often poor in nutrients and are unable to support large populations of fish. However,
oligotrophic lakes can develop a food chain capable of supporting a desirable population of large game
fish.
Eutrophic lakes are generally high in nutrients and support a large number of plants and animals. They
are usually very productive and subject to frequent algae blooms. Eutrophic lakes often support large
fish populations, but are susceptible to oxygen depletion.
Mesotrophic lakes lie between oligotrophic and eutrophic lakes. They usually have good fisheries and
occasional algae blooms.
All lakes experience a natural aging process which causes a change from an oligotrophic to a eutrophic
state. Human influences that introduce nutrients into a lake (agriculture, lawn fertilizers, and septic
systems) can accelerate the process by which lakes age and become eutrophic.

9

A common method of determining a lake’s trophic state is to compare total phosphorus (important for
algae growth), chlorophyll (an indicator of the amount of algae present), and secchi disk readings (an
indicator of water clarity). Although many factors influence these relationships, the link between total
phosphorus, chlorophyll, and secchi disk readings is the basis of comparison for the trophic state index
(TSI).
TSI is determined using a mathematic formula and ranges from 0 to 110. Lakes with the lowest numbers
are oligotrophic and lakes with the highest values are eutrophic.

9

Figure from Understanding Lake Data (G3582), UW-Extension, Byron Shaw, Christine Mechenich, and Lowell
Klessig, 2004
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The overall Trophic State Index (based on chlorophyll) for Loveless Lake Deep Hole was 49. The TSI
suggests that Loveless Lake was mesotrophic. 10
TSI
<30
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Oligotrophic; clear water, high dissolved oxygen throughout the year/lake
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Oligotrophic; clear water, possible periods of oxygen depletion in the lower depths of the
lake
Mesotrophic; moderately clear water, increasing chance of anoxia near the bottom of the
lake in summer, fully acceptable for all recreation/aesthetic uses
Mildly eutrophic; decreased water clarity, anoxic near the bottom, may have macrophyte
problem, warm-water fisheries only
Eutrophic; blue-green algae dominance, scums possible, prolific aquatic plant growth, full
body recreation may be decreased
Hypereutrophic; heavy algal blooms possible throughout the summer, dense algae and
macrophytes
Algal scums, summer fish kills, few aquatic plants due to algal shading, rough fish dominate
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Monitoring TSI gives stakeholders a method by which to gauge lake productivity over time. Fortunately,
complete TSI data exist for Loveless Lake from 1995 through 2014. Additionally, TSI chlorophyll and
phosphorus data exist for 1993. Over this time the majority of data points (July and August) fall within
the mesotrophic to mildly eutrophic range. Secchi TSI data always suggest that Loveless Lake is
mesotrophic or oligotrophic. Phosphorus and chlorophyll TSI data more often suggest that Loveless
Lake is eutrophic as compared to mesotrophic. Data from the most recent sampling season categorize
Loveless Lake as mesotrophic.

10

WDNR website
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Loveless Lake Outlet Sampling Procedure and Data
Data was collected by volunteers on the outlet of Loveless Lake from May through September. Flow
data was collected bi-weekly with a Flowatch Flowmeter. At each foot interval across the outlet, depth
(ft) and velocity (ft/s) were measured. Grab samples were collected once monthly in June, July, and
August. Samples were analyzed at the State Lab of Hygiene for total phosphorus.
The phosphorus data collected is specific to date and location and can be used to theoretically
determine how much phosphorus is leaving Loveless Lake through the outlet. Values are established by
multiplying the phosphorus concentration at a specific location by the volume of water that moves
through a specific location, or the discharge in cubic feet per second. To determine the average
instantaneous load of phosphorus leaving Loveless Lake, the average phosphorus concentration is
multiplied by the average seasonal discharge. Units are then converted and expressed as lb/yr.
This analysis determined that 86.4 pounds of phosphorus are leaving Loveless Lake through the outlet
per year.
Total phosphorus concentrations were generally similar at the top, bottom, and outlet of Loveless Lake.
However, on May 17th and September 19th, total phosphorus levels were elevated at the deep hole as
compared to the outlet and on July 25th total phosphorus levels were elevated at the outlet as compared
to at the deep hole.
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Stormwater Sampling
Grab samples were taken by the Polk County LWRD from ten culverts draining to Loveless Lake on five
different dates during the summer of 2014. Samples were collected after rainfall events from culverts
that had flow and analyzed at the State Lab of Hygiene for total phosphorus and total suspended solids.
Flow was determined by timing how long it took to fill a quart sample bottle. Culvert eight never
experienced flow.
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Total phosphorus and total suspended solids varied widely between sites and dates with the highest
values occurring at culverts three and four on May 19th.
Loveless Lake Culvert Total Phosphorus, 2014
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Average total phosphorus was highest in culvert three, followed by culvert seven, and two. Average
total suspended solids were highest in culverts three, followed by culvert four. Flow was highest in
culvert one, followed by culvert nine and four.
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The instantaneous load of phosphorus and total suspended solids entering Loveless Lake through
culverts was also determined. This value pairs chemical data with the amount of water flowing through
a particular culvert. Using this data, it was determined that the culverts contributing the greatest
amount of phosphorus are nine, three, four, and one and the culverts contributing the greatest amount
of total suspended solids are four and three.
Loveless Lake Culvert Instantaneous Load Total Phosphorus and Total Suspended
Solids, 2014
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Land Use and Water Quality
The health of water resources depends largely on the decisions that
landowners make on their properties. When waterfront lots are
developed, a shift from native plants and trees to impervious
surfaces and lawn often occurs. Impervious surfaces are hard, manmade surfaces such as rooftops, paved driveways, and concreate
patios that make it impossible for rain to infiltrate into the ground.
By making it impossible for rainwater to infiltrate into the soil,
impervious surfaces increase the volume of rainwater that washes
over the soil surface and runs off directly into lakes and streams.
Rainwater runoff can carry pollutants such as sediment, lawn
fertilizers, and car oils directly into a lake. Native vegetation can
slow the speed of rainwater, giving it time to soak into the soil
where it is filtered by soil microbes.
In extreme precipitation events, erosion and gullies can result. The
signs of erosion are unattractive and can cause decreases in
property values. Sediment can also have negative impacts on aquatic life: fish eggs will die when
covered with sediment and sediment influxes to a lake can decrease water clarity making it difficult for
predator fish species to locate food.
Increases in impervious surfaces and lawns cause a loss of habitat for birds and other wildlife. Over
ninety percent of all lake life is born, raised, and fed in the area where land and water meet.
Overdeveloped shorelines remove critical habitat which species such as loons, frogs, songbirds, ducks,
otters, and mink depend on. Impervious surfaces and lawns can be thought of as biological desserts
which lack food and shelter for birds and wildlife. Nuisance species such as Canada geese favor lawns
over taller native grasses and flowers. Lawns provide geese with a ready food source (grass) and a sense
of security from predators (open views).
Additionally, fish species depend on the area
where land and water meet for spawning. The
removal of coarse woody habitat, or trees and
braches that fall into a lake, cause decreases in
fisheries habitat.
Common lawn species, such as Kentucky
bluegrass, are often dependent on chemical
fertilizers and require mowing. Excess chemical
fertilizers are washed directly into the adjacent
water during precipitation events. The
phosphorus and other nutrients in fertilizers,
which produce lush vegetative growth on land, are
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the same nutrients which fuel algae blooms and decrease water clarity in a lake. Additionally, since
common lawn species have very shallow root systems, when lawns are located on steep slopes, soil
capacity is reduced and the impacts of erosion can be intensified.
Avoiding establishing lawns can provide direct positive impacts on lake water quality. The creation of a
buffer zone of native grasses, wildflowers, shrubs, and trees where the land meets the water can
provide numerous benefits for water quality and restore valuable bird and wildlife habitat.
In Polk County, all new constructions on lakeshore properties require that a shoreland protection area
be in place. A shoreland protection area is required to be 35 feet in depth as measured from the
ordinary high water mark, which is defined as the point on the bank or shore up to which the water
leaves a distinct mark (erosion, change in vegetation, etc.). These rules are in place largely to protect
water quality and also provide benefits in terms of natural beauty and bird and wildlife viewing
opportunities. Additionally, shoreline protection areas allow for a 35 foot maximum viewing corridor
per 100 feet of shoreline, which can be established as lawn.
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Shoreline Inventory
Twelve volunteers attended a two hour shoreline inventory training on September 2nd, 2014.
The shoreline inventory was completed using the methodology developed by the University of
Wisconsin Stevens Point Center for Watershed Science and Education. Land and Water Resources
Department (LWRD) completed the Shoreland Vegetation Survey and Shoreland Disturbance Survey
Above and Below the Ordinary High Water Mark.
In the Shoreland Vegetation Survey LWRD characterized the general shoreline condition as disturbed or
undisturbed; determined the dominant short vegetation ground condition11; characterized the presence
or absence of each short shoreland vegetation ground condition; and established if tall shoreland
vegetation was present or absent.
Using the Shoreland Vegetation Survey and Shoreland Disturbance Survey Above and Below the
Ordinary High Water Mark, LWRD established the presence of shoreland alterations12; presence of
erosion (undercut banks/slumping and furrows/gullies); culvert size, shape, and material; and
characterized the areas below the ordinary high water mark13.

11

Short shoreland vegetation ground conditions include: organic-leaf pack/needles, barren/bare dirt (erosion),
new shoreland restoration, mowed vegetation, short un-mowed vegetation < 3 feet tall, and impervious surface.
12
Shoreland alterations include: dock/pier, seawall, rip-rap, artificial beach, boat landing, and dam/spillway.
13
The presence of the following were characterized for the area below the ordinary high water mark:
cut/mowed area >30 feet wide, tilled/erosion, motor vehicle tire imprints, and woody structure.
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Approximately one-third (34%) of the shoreline of Loveless Lake was characterized as disturbed, as
compared to undisturbed (66%). In general, the north side of the lake is relatively undisturbed;
whereas, the south side of the lake is comparatively disturbed. Significant areas of disturbance also exist
on the northeast and northwest sides of the lake.
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The dominant short shoreland vegetation and ground cover on Loveless Lake was organic-leaf
pack/needles (53%), followed by mowed vegetation (25%), and short unmowed vegetation (17%). Less
dominant vegetation and ground cover included shoreland restorations (2%), impervious surfaces (2%),
and barren/bare dirt (erosion) (1%).
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The vast majority of shoreline on Loveless Lake (97%) includes the presence of tall shoreland vegetation
(trees/shrubs). Areas without tall shoreland vegetation exist on the south and east sides of Loveless
Lake.
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The shoreline inventory also characterized disturbances around Loveless Lake. There were a total of 110
docks/piers, 2 culverts, 5 decks, 2 boat landings, 2 artificial beaches, and 1 concrete slab. Additionally,
there were 23 segments containing riprap and 8 segments containing seawalls. Two shoreline segments
were dominated by bare dirt and 19 segments had bare dirt present, although it was not dominant.
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There were 27 areas along the shoreline of Loveless Lake that included coarse woody structure. These
areas provide important benefits for fish and wildlife. The majority of sites including coarse woody
structure occur on the west side of Loveless Lake.
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Land Use in the Loveless Lake Watershed
The area of land that drains to a lake is called a watershed. The Loveless Lake watershed was
delineated from 2015 aerial photos. Land use was categorized as forest, open space, row crop, rural
residential, medium density residential, and road.
The watershed area for Loveless Lake, including the lake, is 456 acres. The lake itself is 136 acres and
represents 30% of the land use in the watershed. The largest land uses in the Loveless Lake watershed
are forest (25%) and medium density residential (20%), followed by row crop (13%), rural residential
(7%), open space (3%), and road (2%).
Land Use
Forest
Lake
Medium density residential
Open space (pasture/grass)
Road
Row crop
Rural residential

Acres
116
136
90
13
9
59
34

Acres %
25%
30%
20%
3%
2%
13%
7%

Land Use in the Loveless Lake Watershed
Forest
25%

Rural residential
7%
Row crop
13%
Road
2%
Open space
3%
Medium density
residential
20%

Lake
30%
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Watershed and Lake Modeling
The Wisconsin Lake Modeling Suite (WiLMS) was used to model current conditions for Loveless Lake,
verify monitoring, and estimate land use nutrient loading for the watershed. Phosphorus is the key
parameter in the modeling scenarios used in WiLMS because it is the limiting nutrient for algal growth in
most lakes.
Based on average evaporation, precipitation, and runoff coefficients for Polk County soils and land use
WiLMS determined the annual nonpoint source load of phosphorus to Loveless Lake as 170 pounds.
Land Use

Total acres

Forest
Lake (atmospheric deposition)
Residential
Open space (pasture/ grass)
Road
Row crop
Rural residential
Septic systems

Septic Tank
9%

Percent acres

116
136
90
13
9
59
34

Phosphorus
Loading (lb/yr)

25%
30%
20%
3%
2%
13%
7%

Phosphorus
Percent
Loading

9
35
40
4
11
53
2
16

5%
21%
23%
3%
7%
31%
1%
9%

Nonpoint Source Phosphorus Loading

Atmospheric
Deposition
21%

Row Crop
31%

Forest
5%
Open space
3%

Rural Residential
1%
Residential
23%

Roads
7%

The internal load for Loveless Lake was estimated using in-situ data and four methods were used to
estimate internal loading.
The first method was a complete total phosphorus mass budget. This method calculated the internal
load to be -9 pounds of phosphorus annually.
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In the second method the internal load was estimated from growing season in situ phosphorus
increases. This method calculated the internal load to be 0 pounds annually.
The third method estimated the internal load from in situ phosphorus increases in the fall. The annual
load was calculated to be 264 pounds with a sediment release rate of 2111.3 mg/m2-day. This is the
most likely scenario and is closest to the actual scenario.
The fourth method used the average of the calculated phosphorus release rates and anoxic sediment
area. This calculated the internal load to be 1 pound of phosphorus annually.
The 1984 Nurnberg model is commonly used to estimate the internal load for a lake. The Nurnberg total
phosphorus model is (𝑃 =

𝐿𝐸𝑥𝑡
(1 −
𝑞𝑠

𝑅) +

𝐿𝐼𝑛𝑡
𝑞𝑠

15

where 𝑅 = 18+𝑞 ). The model predicts the internal load to
𝑠

be 243 pounds which is very close to the in-situ increase measured in the fall.
This data can be used to model the likely phosphorus content of a lakes water column.
The model that fit best was the Vollenweider 1982 shallow lake and reservoir model which is:
𝑃 = 1.02 [

𝐿𝑇𝑤 /𝑧
1+√𝑇𝑤

]

0.88

where P is the predicted mixed lake total phosphorus concentration, L is the areal

total phosphorus load (mg/m2-yr.), Tw is the lakes hydraulic retention time, and z is the lakes mean
depth. This model was used to estimate total phosphorus under many different scenarios.
In order to model the water and phosphorus load from culverts draining to the lake, LiDAR was used to
create a digital elevation model, calculate flow direction based on one meter pixels, calculate flow
accumulation, and ultimately delineate the sub-watershed for each culvert.
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Land use was then clipped by each culverts watershed in order to model the phosphorus load and
possible reductions for each location.
Culvert
Culvert 1
Culvert 3
Culvert 4
Culvert 5
Culvert 6
Culvert 9
Culvert 10
Other Land Use
Septic
Atmospheric deposition

Phosphorus Load
(lb/year)
15.43
2.21
4.41
2.21
1.1
1.32
22.1
70.22
7.23
35.27

Percent
Phosphorus Load
10%
1%
3%
1%
1%
1%
14%
43%
4%
22%

Modeling predicts the current water column concentration to be 40.26 µg/l as compared to the
observed growing season mean concentration of 42.0 µg/l. Modeling was also performed to predict
water quality changes resulting from a 15% reduction in land use loading to culvert inlets and a 15%
reduction in residential land use loading with an additional 30% in agricultural loading. Water column
phosphorus concentrations with reductions from the culvert loading were 30.89 µg/l, and when
reductions of residential and agricultural loading were calculated the concentration was 25.57µg/l.

Phosphorus Load
Culvert 3
1%

Septic
4%

Atmospheric
deposition
22%

Culvert 1
10%

Culvert 10
14%

Other Land Use
43%

Culvert 4
3%
Culvert 5
1%

Culvert 6
1%
Culvert 9
1%
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Nutrient Budget Summary
Modeling was used to estimate an annual phosphorus budget for Loveless Lake for external and internal
sources of phosphorus.
Nonpoint Source Phosphorus Load: 162 pounds phosphorus/year











Culvert one: 15 pounds
Culvert three: 2 pounds
Culvert four: 4 pounds
Culvert five: 2 pounds
Culvert six: 1 pound
Culvert nine: 1 pound
Culvert ten: 22 pounds
Other watershed land use: 70 pounds
Septic system: 7 pounds
Atmospheric deposition: 35 pounds

Internal Phosphorus Load: 243-264 pounds phosphorus/year
Tributary load leaving Loveless Lake calculated using field collected phosphorus data: 86.4 pounds
phosphorus/year
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Areas Providing Water Quality Benefits to Loveless Lake
Natural areas such as forests and wetlands allow for more infiltration of precipitation when compared
with row cropped fields and developed residential sites containing lawns, rooftops, sidewalks, and
driveways. This occurs because dense vegetation lessens the impact of raindrops on the soil surface,
thereby reducing erosion and allowing for greater infiltration of water. Additionally, wetlands provide
extensive benefits through their ability to filter nutrients and allow sediments to settle out before
reaching lakes and rivers.
Forest makes up the largest land use in the Loveless Lake watershed (30%). These areas should be
considered sensitive areas and preserved for the benefits they provide to the lake. No wetlands were
delineated in the Loveless Lake watershed.
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Summary of Rules and Legislation
Comprehensive Land Use Planning
The Polk County Comprehensive Land Use Plan was adopted in 2009. The plan includes an analysis of
population, economy, housing, transportation, recreation, and land use trends. It also reports the
physical features of Polk County. The purpose of the land use plan is to provide general guidance to
achieve the desired future development of the county and direction for development decisions. The
lakes classification outlines restriction on development according to lake features.
Plan information is available online at http://www.co.polk.wi.us <Departments < Land Information <
Comprehensive Plan
Town, City and Village Comprehensive Plans are available at:
http://www.co.polk.wi.us < Departments < Land Information < Comprehensive Plan < City, Village, and
Town Comprehensive Plans
Smart growth is a state mandated planning requirement to guide land use decisions and facilitate
communication between municipalities. Wisconsin’s Comprehensive Planning Law (Statute 66.1001,
Wis. Stats.) was passed as part of the 1999 Budget Act. The law requires that if a local government
engages in zoning, subdivision regulations, or official mapping, those local land use regulations must be
consistent with that unit of local government’s comprehensive plan beginning on January 1, 2010. The
law defines a comprehensive plan as having at least the following nine elements:











Issues and opportunities
Housing
Transportation
Utilities and community facilities
Agricultural, natural, and cultural resources
Economic development
Intergovernmental cooperation
Land use
Implementation
Polk County added “Energy and Sustainability”

Polk County Comprehensive Land Use Ordinance
Polk County’s oldest portions of the current zoning code are over 40 years old. Over the years, there
have been numerous revisions to the original code. However, the current zoning code is in need of a
comprehensive rewrite in order to address current and future issues in Polk County and to implement
the vision set forth in the County's adopted comprehensive plan. Recognizing this, the County began a
rewrite process in March 2010. A Zoning Citizen Advisory Committee (CAC) met to review the existing
ordinances and make suggestions on how to appropriately rewrite them for the past 3+ years.
The State of Wisconsin’s Administrative Rule NR115 dictates that counties must regulate lands within
1,000 feet of a lake, pond or flowage and 300 feet of a river or stream. The Shoreland Protection Zoning
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Ordinance is also currently being rewritten as a part of the Comprehensive Land Use Ordinance due to
the Comprehensive Plan and the State of Wisconsin passing a new version of NR 115 in 2010.
After reviewing the input of the advisory committees, public hearings and other changes, the
Conservation, Development, Recreation and Education (CDRE) Committee, at their September 2, 2015
meeting, recommended that the ordinance be moved on to the County Board’s agenda for
consideration of passage at the September 15, 2015 meeting. At the September 15th, 2015 Polk County
Board of Supervisors Meeting, the ordinance below was adopted.
Now that the ordinance has been passed, each Town within Polk County will have one calendar year to
decide if they want to adopt county zoning or not. Each town participating in county zoning will be
responsible for developing the zoning map for their town. Staff from the Land Information Department
will be assisting the towns in this process over the next year.
The current Comprehensive Zoning Ordinance is available at:
http://www.co.polk.wi.us < Departments < Land Information < Ordinances (Zoning)

Subdivision Ordinance
The subdivision ordinance, adopted in 1996 and updated in 2005, requires a recorded certified survey
map for any parcel less than 19 acres. The ordinance requires most new plats to incorporate storm
water management practices with no net increase in runoff from development.
The ordinance is available online at:
http://www.co.polk.wi.us < Departments < Land Information < Ordinances (Zoning)

Animal Waste
The Polk County Manure and Water Quality Management Ordinance was revised in January 2000. A
policy manual established minimum standards and specifications for animal waste storage facilities,
feedlots, degraded pastures, and active livestock operations greater than 300 animal units for livestock
producers regulated by the ordinances. The Land and Water Resource Department’s objective was to
have countywide compliance with the ordinance by 2006.
The ordinance is available online at:
http://www.co.polk.wi.us < Departments < Land & Water Resources < Ordinances.
Storm Water and Erosion Control
This ordinance, passed in December 2005, establishes planning and permitting requirements for erosion
control on disturbed sites greater than 3,000 square feet, where more than 400 cubic yards of material
is cut or filled, or where channels are used for 300 feet more of utility installation (with some
exceptions). Storm water plans and implementation of best management practices are required for
subdivisions, survey plats, and roads where more than ½ acre of impervious surface will result. The Polk
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County Land and Water Resources Department administers the ordinance. The ordinance is a local
mechanism to implement the Wisconsin Non-agricultural Runoff Performance Standards found in NR
151.
The ordinance is available online at:
http://www.co.polk.wi.us < Departments < Land & Water Resources < Ordinances.
WI Non-Agricultural Performance Standards (NR 151)
Construction Sites >1 acre – must control 80% of sediment load from sites
Storm water management plans (>1 acre)
Total Suspended Solids
Peak Discharge Rate
Infiltration
Buffers around water
Developed urban areas (>1000 persons/square mile)
Public education
Yard waste management
Nutrient management
Reduction of suspended solids
Polk County Land and Water Resources Management Plan
The Polk County Land and Water Resources Management Plan describes the strategy the Land and
Water Resources Department (LWRD) will employ from 2009-2019 to address agriculture and nonagriculture runoff management, stormwater discharge, shoreline management, soil conservation,
invasive species and other environmental degradation that affects the natural resources of Polk County.
The plan specifies how LWRD will implement NR 151 (Runoff Management). It involves identifying
critical sites, offering cost-share and other programs, identifying BMP’s monitoring and evaluating
projects for compliance, conducting enforcement activities, tracking progress, and providing information
and education.
Polk County has local shoreland protection, zoning, subdivision, animal waste, and non-metallic mining
ordinances. Enforcing these rules and assisting other agencies with programs are part of LWRD’s
ongoing activities. Other activities to implement the NR 151 Standards include: information and
education strategies, write nutrient management plans, provide technical assistance to landowners and
lakeshore owners, perform lake studies, collaborate with other agencies, work on a rivers classification
system, set up demonstration sites of proper BMP’s, control invasive species, and revise ordinances to
offer better protection of resources.
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WI Agricultural Performance Standards (NR 151)
For farmers who grow agricultural crops
 Meet “T” on cropped fields
 Starting in 2005 for high priority areas such as impaired or exceptional waters, and 2008 for all
other areas, follow a nutrient management plan designed to limit entry of nutrients into waters
of the state
For farmers who raise, feed, or house livestock
 No direct runoff from feedlots or stored manure into state waters
 No unlimited livestock access to waters of the state where high concentrations of animals
prevent the maintenance of adequate or self-sustaining sod cover
 Starting in 2005 for high priority areas, and 2008 for all other areas, follow a nutrient
management plan when applying or contracting to apply manure to limit entry of nutrients into
waters of the state
For farmers who have or plan to build a manure storage structure
 Maintain a structure to prevent overflow, leakage, and structural failure
 Repair or upgrade a failing or leaking structure that poses an imminent health threat or violates
groundwater standards
 Close a structure according to accepted standards
 Meet technical standards for a newly constructed or substantially-altered structure
For farmers with land in a water quality management area (defined as 300 feet from a stream, or
1,000 feet from a lake or areas susceptible to groundwater contamination)
 Do not stack manure in unconfined piles
 Divert clean water away from feedlots, manure storage areas, and barnyards located within this
area

Boating Regulations
The Department of Natural Resources regulates boating in the state of Wisconsin.14 Wisconsin
conservation wardens enforce boating regulations. A few highlights of boating regulations are:
 Personal watercrafts (PWCs) may not operate from sunset to sunrise.
 PWC operators must be at least 12 years old.
 There are 100-foot restrictions between boats or PWCs and water skiers, towropes, and boats
towing skiers.
 It is unlawful to operate within 100 feet of shore or of any dock, raft, pier, or buoyed restricted
area at a speed in excess of “slow-no-wake.”
Boating regulations may be found online at www.dnr.wi.us/org/es/enforcement/docs/boating
regs.pdf
14
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 Speed must be reasonable and prudent under existing conditions to avoid colliding with any
object or person.
A town or village may delegate the authority to adopt lake use regulations to a lake district. These may
include regulation of boating equipment, use, or operation; aircraft; and travel on ice-bound lakes.15
Local ordinances may now extend the slow-no-wake zone to within 200 feet of shore with passage of WI
Act 31.
Dredging Regulations (Sec 30.20 Wis. Stats.) 16
A general permit or an individual permit is required to dredge material from the bed of a navigable
waterway. Local zoning permits and U.S. Army Corps of Engineers permits may also be required.
Wisconsin Transport Laws for Boaters and Anglers
In 2001, the Wisconsin Legislature directed the Department of Natural Resources to establish a
statewide program to control invasive species and to promulgate rules to identify, classify, and control
invasive species for purposes of the program. By 2004, the Wisconsin Council on Invasive
Species formed to assist WDNR with this task.
As a result, on September 1, 2009 the WDNR created Wisconsin's Invasive Species Identification,
Classification, and Control Rule, Chapter NR 40, Wisconsin Administrative Code. The rule helps citizens
learn to identify and minimize the spread of plants, animals and diseases that can invade our lands and
waters and cause significant damage.
The invasive species rule creates a comprehensive, science-based system with criteria to classify invasive
species into two categories: prohibited and restricted. With certain exceptions, the transport,
possession, transfer, and introduction of prohibited species is banned. Restricted species are also
subject to a ban on transport, transfer, and introduction, although possession is allowed, with the
exception of fish and crayfish.
Wisconsin has various laws in place to prevent the introduction and control the spread of AIS and
diseases in Wisconsin.
Wisconsin Transport Laws for Boaters and Anglers
 INSPECT your boat, trailer and equipment.
 REMOVE any attached aquatic plants or animals (before launching, after loading and before
transporting on a public highway).
 DRAIN all water from boats, motors, and all equipment.
 NEVER MOVE live fish away from a waterbody.
 DISPOSE of unwanted bait in the trash.

15
16

Chapter 33. Wisconsin State Statutes
Information from http://dnr.wi.gov.org/water/fhp/waterway/dredging
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 BUY minnows from a Wisconsin bait dealer. You may take leftover minnows away from any
state water and use them again on that same water. You may use leftover minnows on other
waters only if no lake or river water, or other fish were added to their container.
Amended Illegal Transport of Aquatic Plants and Invasive Animals
In 2008, the Polk County Illegal Transport of Aquatic Plants and Invasive Animals Ordinance was
adopted, making it illegal to operate or transport equipment with aquatic plants or invasive animals
attached. Public input into the decision making process was sought through public meetings which were
advertised in local papers. The Ordinance was amended in 2011 to include language regarding liability
of a vehicle, watercraft, trailer, or equipment of the owner or lessor.
The ordinance is available online at:
http://www.co.polk.wi.us < Departments < Land & Water Resources < Ordinances
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Lake Management Plan
Lake management plans help protect natural resource systems by encouraging partnerships between
concerned citizens, lakeshore residents, watershed residents, agency staff, and diverse organizations.
Lake management plans identify concerns of importance and set realistic goals, objectives, and action
items to address each concern. Additionally, lake management plans identify roles and responsibilities
for meeting each goal and provide a timeline for implementation.
Lake management plans are living documents which are under constant review and adjustment
depending on the condition of a lake, available funding, level of volunteer commitments, and the needs
of lake stakeholders.
The vision statement, guiding principles, and lake management plan goals presented below were
created through collaborative efforts using current and past water quality data, a 2014 sociological
survey regarding the needs of Loveless Lake residents, and a series of four meetings by the Loveless Lake
Management Plan Committee. Key findings of the study and draft goals were presented at the 2016
Association Meeting on Saturday, May 21st. Additionally, attendees were asked to sign up for
committees for implementing the lake management plan. The first agenda items for each committee
will be to finish completing the lake management plan chart for each goal.
The draft plan was posted on the Loveless Lake and Polk County Land and Water Resources websites
and opened for a 30 day public comment period ending on ***. A notice of public comment was
published in the Polk County Leader on *** and ***. NOTE ON COMMENTS RECEIVED. . The plan was
approved by the Loveless Lake Association Board on *** and by the Wisconsin Department of Natural
Resources on ***.
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Vision: an overall statement for what you want Loveless Lake to look like
Loveless Lake is minimally impacted by nuisance and invasive plant and algae growth and
supports a lake lifestyle which balances natural shorelines and wildlife with recreational uses

Guiding Principles: provide guidance on how the lake management plan will be implemented
Education, interest from residents, relationships between neighbors, and involvement in the
Association is necessary to meet the vision for Loveless Lake
Lake management decisions are driven by an understanding of data and what is best for the
resource
Goals for Loveless Lake are measurable, realistic, and achievable
Communication regarding lake management is easy to understand, concise, and frequent
Information is provided to understand the ever evolving nature of lake management, the
complexity of issues, the status of projects and activities, the costs and benefits of actions, and
the opportunity and techniques to reduce or prevent negative consequences of lake use and
lakeside living
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Goal 1. Improve water quality to reduce nuisance aquatic plant growth and algae blooms
Loveless Lake is currently on Wisconsin’s Impaired Waters List for chlorophyll under the Federal Clean
Water Act, Section 303(d). Watershed and internal sources of phosphorus should be reduced such that
Loveless Lake is removed from the Impaired Waters List for chlorophyll (less than 30% of days in the
sampling season have algae blooms and chlorophyll values less than 20 µg/L). Loveless Lake is not
currently listed for phosphorus; although the lake was listed in 2012. Phosphorus sources should be
maintained such that Loveless Lake is not relisted for phosphorus (less than 40 µg/L).
Install 25 shoreline native plantings, diversion practices, rock infiltrations practices or rain gardens (over
5 years)









Provide an educational message regarding the importance of native vegetation and diversion
practices to reduce watershed sources of phosphorus
Identify shoreland property owners interested in installing native vegetation and diversion
practices
Offer free annual Healthy Lakes property audits to identify property owners interested in
installing practices
Complete designs for Healthy Lakes practices
Use the results of the 2015 shoreline inventory to prioritize installation of practices on properties
with erosion
Prepare a Healthy Lakes Grant application to fund projects up to 75%
Install WDNR signage at Healthy Lakes project sites
Organize a tour of properties where successful practices have been installed

Install best management practices to address the culverts contributing the greatest concentration and
amount of phosphorus to Loveless Lake








Review the need for maintenance to improve existing culverts
Assess the site and select an appropriate best management practice
Complete a field survey to inform the design of the appropriate best management practice
Design the best management practice
Request bids for the construction of the best management practice
Ensure the installation of practices
Ensure a maintenance plan is in place for new best management practices

Engage shoreline property owners in improving water quality by developing and delivering educational
messages
Topics include the negative impacts on water quality of:



Lawn fertilizer
Failing septic systems
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Erosion or areas of bare dirt
Near shore boat traffic and excessive speed

Determine the possibility of purchasing highly erodible/ecologically sensitive land, if option arises






Form a committee to oversee the purchase of high erodible/ecologically sensitive land
Identify parcels of highly erodible/ecologically sensitive land to acquire
Research and explore the formation of a conservancy
Research and explore grant opportunities for acquiring land
Whenever possible, provide low impact recreational uses (walking trails, picnic shelter, public
fishing pier, etc.) if land is purchased
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Goal 2. Protect and improve fish habitat to maintain Loveless Lake’s natural fish population
Maintain and enhance desirable populations of fish by installing 3 habitat improvements


Work with fisheries biologist to determine locations for fish sticks and other habitat
improvements
 Identify property owners interested in installing fish sticks and other habitat improvements
 Prepare a Healthy Lakes Grant application to fund the installation of fish sticks and other
habitat improvements such as shoreline restoration

Engage shoreline property owners in improving fish habitat by developing and delivering educational
messages
Topics include the positive impacts on fish populations of:





Leaving fallen trees in the lake
Observing slow-no-wake near shore
Preventing erosion on the lakeshore
Establishing no-mow areas on the lakeshore

L o v e l e s s L a k e M a n a g e m e n t P l a n a n d S t u d y R e s u l t s | 62
Goal 3. Maintain and enhance the natural beauty of Loveless Lake for the benefits provided to the
lake lifestyle and wildlife
Maintain and expand undeveloped areas along the shoreline




Promote native plantings and no-mow areas to lake residents
Determine the possibility of purchasing undeveloped, highly erodible, and/or ecologically
sensitive land
Prepare a Healthy Lakes Grant application to help fund shoreline plantings

Maintain and expand in-lake habitat for wildlife



Post signs to promote slow no wake within 100 feet of the shoreline
Research in-lake native plantings

Engage residents and users in promoting a lake lifestyle




Provide information and education on options for shielding lights
Provide information and education on boater safety
Participate in public meetings if shoreline ordinances are rewritten
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Goal 4. Prevent the introduction, establishment, and spread of AIS in Loveless Lake
Ensure that lake users understand the steps necessary to prevent invasive species





Implement a Clean Boats, Clean Water monitoring and education program
Participate in WDNR statewide programs including the Landing Blitz and Drain Campaign
Ensure that signage at the boat landings is in place each year and updated as necessary
Work with the Polk County Sheriff’s Department to encourage enforcement of the Do Not
Transport Ordinance

Implement a monitoring program to quickly identify the introduction of new invasive species





Attend the countywide Citizen Lake Monitoring Network Training for invasive species which
trains volunteers to identify and monitor for aquatic invasive species
Form a committee of volunteers to monitor for invasive species over the course of the growing
season with a focus on boat landings and other areas with high potential for introduction
Contract with professionals to implement a monitoring program for aquatic invasive species
Develop and implement a rapid response plan so that new populations are addressed quickly and
efficiently

Determine the current extend of curly leaf pondweed in Loveless Lake


Map curly leaf pondweed beds to determine if beds are expanding
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Goal 5. Provide education regarding lake ecology and management to Loveless Lake residents
Deliver focused educational messages to Loveless Lake residents using:




Newsletter articles focusing on 3-5 key items
Guest speakers
Events specifically geared towards kids

Educational topics include:











WDNR regulations
WDNR grants
Native plantings/techniques (referring back to lake resident survey)
Boat safety
Slow-no-wake
Lake District formation
Effect of water quality on property value/resale
Lake/watershed science
Shoreland ordinance updates
Current and trending news items
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Goal 6. Sustain the implementation of the plan and evaluate the progress of lake management efforts
through monitoring and modeling
From committees to ensure that goals of the plan are met






Water quality
Fish and wildlife
Aquatic invasive species
Information and education
Social

Annually review and document the progress made towards plan implementation






Identify action items that were completed
Identify action items that were not completed
If actions were not completed, identify why they were not completed
Identify current and future barriers to implement the plan
Report progress in the bi-annual newsletter

Determine the possibility of forming a Lake District





Form a committee to gather information on becoming a Lake District
Present information to residents regarding the pros and cons of becoming a Lake District
Draft Lake District boundaries
Gather membership support for forming a Lake District

Continue current data collection efforts to evaluate progress


Continue Citizen Lake Monitoring Network data collection for total phosphorus, chlorophyll,
secchi, temperature, and oxygen

Expand data collection efforts depending on needs





Implement a culvert study to document phosphorus reductions
Add nitrogen sampling to determine the TN:TP
Implement a study to determine internal load (sediment study, bottom water samples)
Collect a sediment core to determine historical water quality conditions

Timeline
Goal 1. Improve water quality to reduce nuisance aquatic
plant growth and algae blooms
Install 25 shoreline native plantings, diversion practices,
rock infiltrations practices or rain gardens (over 5 years)
Provide an educational message regarding the importance
of native vegetation and diversion practices to reduce
watershed sources of phosphorus
Identify shoreland property owners interested in installing
native vegetation and diversion practices
Offer free annual Healthy Lakes property audits to identify
property owners interested in installing practices
Complete designs for Healthy Lakes practices
Use the results of the 2015 shoreline inventory to prioritize
installation of practices on properties with erosion
Prepare a Healthy Lakes Grant application to fund projects
up to 75%
Install WDNR signage at Healthy Lakes project sites
Organize a tour of properties where successful practices
have been installed
Install best management practices to address the culverts
contributing the greatest concentration and amount of
phosphorus to Loveless Lake
Review the need for maintenance to improve existing
culverts
Assess the site and select an appropriate best management
practice
Complete a field survey to inform the design of the
appropriate best management practice

$
Estimate

Volunteer
hours

Responsible
parties

Funding
sources

Water quality
committee

Healthy Lakes
Grant

Spring/summer
2016
Spring/summer
2016
Summer/fall 2016
Summer/fall 2016

Consultant
Consultant or
property owner

Ongoing
February 1 2017,
ongoing
After project
completed
As needed,
annually

Fall 2016

Fall 2016
Fall 2016

Water quality
committee
Town, Polk
County LWRD or
consultant
Polk County
LWRD or
consultant
Polk County
LWRD or

Lake
Protection
Grant
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Design the best management practice
Fall 2016
Prepare a Lake Protection Grant application
Request bids for the construction of the best management
practice
Ensure the installation of practices

Due February 1,
2017
Dependent on
grant funding and
District formation
Dependent on
grant funding and
District formation

Ensure a maintenance plan is in place for new best
management practices
Engage shoreline property owners in improving water
quality by developing and delivering educational messages
Topics include the negative impacts on water quality of:
lawn fertilizer, failing septic systems, erosion or areas of
bare dirt, near shore boat traffic and excessive speed, etc.
Determine the possibility of purchasing highly
erodible/ecologically sensitive land, if option arises
Form a committee to oversee the purchase of high
erodible/ecologically sensitive land
Identify parcels of highly erodible/ecologically sensitive land
to acquire
Research and explore the formation of a conservancy
Research and explore grant opportunities for acquiring land
Whenever possible, provide low impact recreational uses
(walking trails, picnic shelter, public fishing pier, etc.) if land
is purchased

consultant
Polk County
LWRD or
consultant
Association, Polk
County, or
consultant
Polk County
LWRD or
consultant

Contractor
Polk County
LWRD or
consultant
Water quality
committee and
social committee

Ongoing, annual
Water quality subcommittee
Fall 2016
2018, ongoing
2018, ongoing
2018, ongoing

2018, ongoing
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Timeline
Goal 2. Protect and improve fish habitat to maintain Loveless
Lake’s natural fish population
Maintain and enhance desirable populations of fish by
installing 3 habitat improvements
Work with fisheries biologist to determine locations for fish
sticks and other habitat improvements
Identify property owners interested in installing fish sticks and
other habitat improvements
Prepare a Healthy Lakes Grant application to fund the
installation of fish sticks and other habitat improvements such
as shoreline restoration
Implement Healthy Lakes Grant

$
Estimate

Volunteer
hours

Responsible
parties

Funding
sources

Fish and wildlife
committee

Healthy Lakes
Grant

Fall 2018
Fall 2018
February 1
2019
2019-2020

Engage shoreline property owners in improving fish habitat by
developing and delivering educational messages
Topics include the positive impacts on fish populations of:
leaving fallen trees in the lake, observing slow-no-wake near
shore, preventing erosion on the lakeshore, establishing nomow areas on the lakeshore, etc.

Ongoing,
annual

Fish and wildlife
committee and
Social committee
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Timeline

$
Estimate

Volunteer
hours

Responsible
parties

Funding
sources

Fish and wildlife
committee/water
quality
committee

Healthy Lakes
Grant

Goal 3. Maintain and enhance the natural beauty of Loveless
Lake for the benefits provided to the lake lifestyle and wildlife
Maintain and expand undeveloped areas along the shoreline

Promote native plantings and no-mow areas to lake residents
Determine the possibility of purchasing undeveloped, highly
erodible, and/or ecologically sensitive land
Prepare a Healthy Lakes Grant application to help fund
shoreline plantings

Ongoing,
annual
2018,
ongoing
February 1
2017,
ongoing
Fish and wildlife
committee

Maintain and expand in-lake habitat for wildlife
Post signs to promote slow no wake within 100 feet of the
shoreline, 200 feet for personal watercraft
Research in-lake native plantings

2016
2019

Engage residents and users in promoting a lake lifestyle
Provide information and education on options for shielding
lights
Provide information and education on boater safety
Participate in public meetings if shoreline ordinances are
rewritten

Ongoing,
annual

Fish and wildlife
committee OR
Social committee
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Timeline

$
Estimate

Volunteer
hours

Responsible
parties

Funding
sources

Aquatic invasive
species
committee

AIS Education,
Prevention, &
Planning Grant

Aquatic invasive
species
committee

AIS Education,
Prevention,
and Planning
Grant

Aquatic invasive
species
committee

AIS Education,
Prevention, &
Planning Grant

Goal 4. Prevent the introduction, establishment, and spread
of AIS in Loveless Lake
Ensure that lake users understand the steps necessary to
prevent invasive species
Implement a Clean Boats, Clean Water monitoring and
education program
Participate in WDNR statewide programs including the Landing
Blitz and Drain Campaign
Ensure that signage at the boat landings is in place each year
and updated as necessary
Work with the Polk County Sheriff’s Department to encourage
enforcement of the Do Not Transport Ordinance

As needed,
annually
Ongoing,
annual
Ongoing,
annual
Ongoing,
annual

Implement a monitoring program to quickly identify the
introduction of new invasive species
Attend the countywide Citizen Lake Monitoring Network
Training for invasive species which trains volunteers to identify
and monitor for aquatic invasive species
Form a committee of volunteers to monitor for invasive species
over the course of the growing season with a focus on boat
landings and other areas with high potential for introduction
Contract with professionals to implement a monitoring
program for aquatic invasive species
Develop and implement a rapid response plan so that new
populations are addressed quickly and efficiently

Ongoing,
annual

Fall 2016
As needed
2017

Determine the current extend of curly leaf pondweed in
Loveless Lake
Map curly leaf pondweed beds to determine if beds are
expanding

Spring 2017
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Timeline

$
Estimate

Volunteer
hours

Responsible
parties

Goal 5. Provide education regarding lake ecology and
management to Loveless Lake residents
Deliver focused educational messages to Loveless Lake
residents using:

Ongoing,
annual

Newsletter articles focusing on 3-5 key items

Biannual

Guest speakers

Biannual

Events specifically geared towards kids
Educational topics include: WDNR regulations, WDNR grants,
native plantings/techniques (referring back to lake resident
survey), slow-no-wake, Lake District formation, effect of water
quality on property value/resale, lake/watershed science,
shoreland ordinance updates, current and trending news items,
etc.

Information and
education
committee

Funding
sources
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Timeline

$
Estimate

Volunteer
hours

Responsible
parties

Goal 6. Sustain the implementation of the plan and evaluate
the progress of lake management efforts through monitoring
and modeling
From committees to ensure that goals of the plan are met

Fall 2016

Loveless Lake
Association Board

Ongoing,
annual

Loveless Lake
Association
Board,
Committee chairs

Water quality
Fish and wildlife
Aquatic invasive species
Information and education
Social
Annually review and document the progress made towards
plan implementation
Identify action items that were completed
Identify action items that were not completed
If actions were not completed, identify why they were not
completed
Identify current and future barriers to implement the plan
Report progress in the bi-annual newsletter
Determine the possibility of forming a Lake District
Loveless Lake
Association Board
Form a committee to gather information on becoming a Lake
District

Fall 2016

Funding
sources
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Present information to residents regarding the pros and cons of
becoming a Lake District
Draft Lake District boundaries
Gather membership support for forming a Lake District

Continue current data collection efforts to evaluate progress

Spring 2017
Summer
2017
Summer
2017

Ongoing,
annual

Loveless Lake
Association Board

WDNR Citizen
Lake
Monitoring
Program

Loveless Lake
Association Board

Lake Planning
Grant

Continue Citizen Lake Monitoring Network data collection for
total phosphorus, chlorophyll, secchi, temperature, and oxygen
Expand data collection efforts depending on needs
Implement a culvert study to document phosphorus reductions
2019
Add nitrogen sampling to determine the TN:TP
2017
Implement a study to determine internal load (sediment study,
bottom water samples)
Collect a sediment core to determine historical water quality
conditions

2021
2021

