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A Q UAT I C  P L A N T  M A N AG E M E N T  P L A N - T H E  
R E D  C E DA R  L A K E S 

PREPARED FOR THE RED CEDAR LAKES ASSOCIATION 

INTRODU CTION  

The Red Cedar Lakes are located in northwestern Barron County and southeastern Washburn County, north-

west Wisconsin in the headwaters region of the Red Cedar River. The Red Cedar Lakes consist of three main 

stem lakes (Balsam, Red Cedar, and Hemlock) on the Red Cedar River, and Mud Lake, a small spring-fed lake 

flowing into Balsam Lake. The lakes cover more than 2,600 acres and have nearly 39 miles of shoreline. Bass 

Lake is a small (19-acre) seepage lake adjacent to the northeast shore of Red Cedar Lake. Bass Lake is listed as 

being 39-feet deep with an average depth of 13-feet. It primarily consists of a warm water fishery with 

largemouth bass, northern pike, and panfish. 

The Red Cedar Lakes form a unique and important natural resource in north-west Wisconsin. Red Cedar 

Lake is listed as Outstanding Resource Water and Balsam Lake and Mud Lake are wild rice waters. The lakes 

are considered a highly desirable destination for residents and vacationers alike who participate in lake-

centered activities year-round. Popular activities include fishing (and ice-fishing), boating, snowmobiling and 

Nordic skiing. A Barron County campground is located along Red Cedar Lake and several privately operated 

resorts are located throughout the system, including Stouts Island and Lodge, a high end resort and restaurant 

on an island in the center of Red Cedar Lake, only accessible via a ferry. 

The RCLA has been very active in protecting the resources the Red Cedar Lakes provide. Several large-scale 

lake management planning projects and a lake protection project have been completed culminating in a 

Comprehensive Lake Management Plan in 2004. The comprehensive plan, however, only marginally 

addressed aquatic plants. 

In 2009, the Red Cedar Lakes Association (RCLA) received an invasive species monitoring report completed 

by the Beaver Creek Reserve (BCR) Citizen Science Center, an environmental center located in Fall Creek, 

Wisconsin. The report summarized the results of invasive species survey work completed by the BCR on 

lakes in five different counties (Barron, Chippewa, Dunn, Eau Claire, and Rusk). Red Cedar and Hemlock 

Lakes were included in the survey work and the report indicated that curly-leaf pondweed (CLP), an aquatic 

invasive species that can negatively impact a water body, was widespread in the two lakes. 

The Beaver Creek Reserve report included the first distribution map of CLP in the system. Although aquatic 

nuisance control records indicate CLP has been present in the lakes for some time, its extent came as a 

surprise to the RCLA given that the invasive species had only been officially recognized in the system in 2005.  

In 2011, the RCLA implemented an aquatic plant management planning project to determine the impact CLP 

is having on the lakes and identify the best management practices. This process began with the creation of the 

2012 Aquatic Plant Management (APM) Plan for the Red Cedar Lakes to help guide future management. The 

WDNR recommends that Aquatic Plant Management Plans are updated every five years in order to assess the 

success of the prior plan and modify management goals as needed. This plan is intended to guide 

management from 2020 through the 2024 season. 
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PROBLEMS AND THREATS  TO THE RED CEDAR LAK ES CAUSED BY CLP 

CLP in the Red Cedar Lakes was first recognized as a potential problem during the 2011 whole-lake, point-

intercept (PI) survey and bedmapping completed for the development of an Aquatic Plant Management 

(APM) Plan. In 2011, 4 beds of CLP totaling 27.3-ac were mapped in Balsam and Mud lakes; 7 beds totaling 

71.5-ac were mapped in Red Cedar Lake; and 3 beds totaling 53.8-ac were mapped in Hemlock Lake (Figure 

1). Of the total mapped, moderate to dense growth CLP (2-3 on a 1-3 rakehead density rating scale, Figure 2) 

covered about 17.86 acres. In 2012, RCLA volunteers with assistance from their consultant again mapped 

CLP in the three lakes. During this survey, there was a 13% increase in the total amount of CLP in the 

system. More alarming however, was that fact that the amount of moderate to dense growth CLP increased 

340% to just over 61.5 acres (Table 1). 

 

Figure 1: 2011 CLP Beds and Acreage (FSS, 2011) 
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Figure 2: Rakehead Density Ratings (WDNR) 

 

Table 1: 2011 (FSS) and 2012 (RCLA) Bedmapping Totals and Density Ratings 

 

The rapid increase in CLP density raised concern with the RCLA and a 3-yr CLP chemical treatment program 

was proposed and an Aquatic Invasive Species Control of an Established Infestation (ACEI) Grant applied 

for in February 2013. The ACEI grant was awarded and management of two areas of dense growth CLP, one 

in Red Cedar Lake and one in Hemlock Lake, was started in 2013 and continued through 2015. No chemical 

management of CLP was proposed in Balsam Lake despite it having one of the densest areas of CLP in the 

entire system due to concerns about water flow and an area of wild rice in the lake. 

RCLA CLP BEDMAPPING  

Since 2012, RCLA volunteers completed CLP bedmapping in Red Cedar and Balsam lakes in 2014, 2015, 

2016, 2017, and 2019. Bedmapping was done in Hemlock in 2015, 2016, 2017, and 2019. Bedmapping was 

completed using a methodology similar to another local aquatic plant survey specialist. RCLA volunteers 

toured the shallow, littoral area of all of the lakes in mid-June looking for CLP. When it was found, a GPS 

point was taken. If where it was found had a clearly definable edge and the CLP present made up 50% or 

more of the plants present, additional GPS points were taken around the outside edges of the bed. The bed 

was then given a rakehead density rating of 1 (sparse), 2 (moderate) or 3 (dense).  GPS data and written notes 

are then given to the RCLA consultant and annual maps are made. 
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No data exists for 2013, and bedmapping in 2018 by Freshwater Scientific Services (FFS) did not use the 

same methodology as RCLA volunteers. FFS only mapped moderate to dense areas of CLP. They did not 

map total CLP acreage in the system. 

During the second (2014) and third (2015) year of chemical treatment, the amount of bed-forming CLP in 

Red Cedar Lake mapped by RCLA volunteers stayed at or below 11% of the average total acreage from 2011 

and 2012. It remained below 4% of the average total acreage from 2011 and 2012 on Hemlock Lake. In 

Balsam Lake, which was not chemically treated, the amount of bed-forming CLP stayed above 31% of the 

average total acreage mapped in 2011 and 2012.  

Moderate to dense growth CLP mapped in 2014 and 2015 remained below 8% of the average total acreage 

from 2011 and 2012 in Red Cedar Lake and below 4% on Hemlock. Moderate to dense growth CLP 

remained at about 14% of the average total acreage from 2011 and 2012 on Balsam Lake. 

Chemical treatment of CLP in Red Cedar and Hemlock lakes ended with the 2015 season. No treatment was 

done in any of the lakes in 2016 or 2017. In both 2016 and 2017 the total acreage of CLP in all three of the 

lakes increased, particularly in 2017 which provided outstanding growing conditions for CLP. The total 

acreage in 2017 went back up to 91.58 acres, still less than what was mapped in 2011 and 2012, but much 

higher than it had been from 2013 to 2016. Moderate to dense growth CLP increased to a little more than 52 

acres or about 56% of the total mapped. More than 81% of the CLP mapped in Balsam Lake in 2017 was 

considered moderate to dense in nature. Only 59% and 14% of what was mapped in Red Cedar and Hemlock 

respectively was considered moderate to dense in nature. Little of the increase in Red Cedar and Hemlock 

lakes was in the two areas that had been chemically treated from 2013-2015 (Figure 3). 

This occurrence was again supported by the spring 2018 CLP delineation completed by FFS. After three years 

of management, the density in those areas was reduced such that when the 2018 CLP survey was completed 3 

years later, only a handful of plants were found (Figure 4). 
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Figure 3: CLP treatment areas from 2013 to 2015 (yellow) in relation to 2017 RCLA bedmapping 
results (green, red, and purple) 

   

Figure 4: 2018 CLP survey results in the Red Cedar 3-yr CLP treatment area (left) and the Hemlock 
3-yr CLP treatment area (right) 
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Areas outside of the treated areas of all three lakes continue to expand in size and density. The 2018 survey 

documented CLP fairly wide-spread throughout the system, with about 30 acres being considered as 

moderate to dense growth. Figures 5-7 show the results of the 2018 survey for each lake including where beds 

of moderate to dense growth CLP were located and how many acres each was. 

 

Figure 5: 2018 Delineation of CLP in Balsam and Mud Lakes (FSS, 2018) 
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Figure 6: 2018 Delineation of CLP in Red Cedar Lake (FSS, 2018) 
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Figure 7: 2018 Delineation of CLP in Hemlock Lake (FSS, 2018) 

Based on 2017 RCLA volunteer bedmapping, a chemical treatment proposal was made initially covering two 

areas in Red Cedar Lake totaling 9.56 acre and two areas in Hemlock Lake totaling 8.25 acres. Pre-treatment 

survey work eliminated the two treatment areas in Hemlock Lake, but kept the two Red Cedar treatment 

areas and management was completed. During the 2018 CLP delineation, both treated areas in Red Cedar 

showed less CLP (Figure 8). 

       

Figure 8: 2018 CLP chemical treatment locations in Red Cedar Lake and 2018 CLP delineation in the 
same areas 
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IMPACTS OF CLP TO TH E RED CEDAR LAKES 

CLP IN DESIGNATED SENSITIVE AREAS 

The WDNR completed Lake Sensitive Area Reports on the Red Cedar Lakes in the 1990s. The Sensitive 

Area survey identified 9 areas on Balsam and Mud Lakes, 23 areas on Red Cedar Lake, and 12 areas on 

Hemlock Lake that merit special protection of the aquatic habitat (Figures 16-18). Sensitive areas on the lakes 

covered nearly 455 acres and fell into two basic categories: aquatic plant communities providing important 

fish and wildlife habitat (341 acres), and gravel and coarse rock rubble that provide important walleye 

spawning habitat (114 acres). RCLA CLP bedmapping in 2017 documented CLP beds in more than 87 acres 

of the total fish and wildlife sensitive area (27.7%) and 8.68 acres of the walleye spawning sensitive areas 

(7.61%). 

The data and recommendations from the Sensitive Area Reports were reviewed and incorporated into this 

management plan. In general, the reports recommend that aquatic vegetation removal should be limited to 

navigation channels, preferably mechanically harvested, and only when severely impaired navigation or 

nuisance conditions are documented. It is important to maintain vegetated shoreland buffers in sensitive areas 

and stumps and woody habitat, which provides fish cover, should not be removed from sensitive areas. 

Although restrictions are in place to protect these areas during plant management operations, in some cases, 

short-term disruptions to habitat during the removal of monotypic stands of aquatic invasive species such as 

curly-leaf pondweed may lead to positive long-term improvements to the habitat of the lake. Disruptions to 

the sensitive areas may be warranted when responding to the discovery of a new invasive species. 

CLP BEDS ADJACENT TO DEVELOPED SHORELINE 

RCLA CLP bedmapping in 2017 identified a little more than 98.5 acres of bed-forming CLP in the three 

lakes. Of that area, a little more than 43 acres (43.7%) was adjacent to developed properties at 42 locations 

around the lakes. At the present time, the majority of CLP from the 2017 bedmapping survey was present in 

low or sparse density (rakehead density of 1), but it has already been shown that the distribution and density 

is increasing. It is in these areas that CLP is most likely to pose current or future navigational impairment. 

CLP AND NATIVE AQUATIC PLANT RECOVERY 

Whole-lake, point-intercept surveys were completed in 2011 and 2018 by FSS. Comparing changes in native 

aquatic plants within those areas of Red Cedar and Hemlock lakes that were chemically treated between the 

two PI surveys shows that measurements of aquatic plants including the maximum number of different plant 

species and the average number of species per site increased between 2011 and 2018 (Table 2). None of these 

changes were considered significant. This is also true when looking at all of the points surveyed in all the lakes 

during the 2011 and 2018 summer PI surveys, so it is not known whether the increase in native aquatic plant 

species is due to the treatments of CLP or just natural variation. What can be said is that chemical treatments 

of CLP did not hurt native aquatic plant species. 

The density of native aquatic vegetation in the chemically treated areas was also looked at. Like the number of 

different aquatic plant species, within the chemically treated areas, the density of native vegetation during the 

summer PI surveys increased in 2018 from what they were in 2011. Native aquatic plant density was also up 

in the lakes as a whole in 2018, so again it canõt be said that treatment of CLP alone increased the density of 

native aquatic vegetation. 
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Table 2: 2011 and 2018 PI plant data comparisons in chemically treated areas 

 

WATER QUALITY 

The amount of CLP in the Red Cedar Lakes is still considered quite low and likely does not have a direct 

impact on water quality. In lakes where the distribution and density of CLP is much greater than what is 

present in the Red Cedar Lakes, water quality can be impacted when CLP dies and decays in early July adding 

phosphorus to the water column and using up available oxygen.  

2011 Treatment Area Points 7

2018 Treatment Area Points 7

2011 2018 p Significant change

Increase/Decrease 

(proportional to # 

sampling points)

Minimum Natives per site 0 0 no change

Max Natives per site 6 10 +

Average Natives per site 1.9 4.6 0.147923 n.s. +

2011 Treatment Area Points 11

2018 Treatment Area Points 11

2011 2018 p Significant change

Increase/Decrease 

(proportional to # 

sampling points)

Minimum Natives per site 0 2 0.138011 n.s. +

Max Natives per site 5 7 0.391805 n.s. +

Average Natives per site 2.4 4.3 0.37875 n.s. +

2011 Treatment Area Points 15

2018 Treatment Area Points 15

2011 2018 p Significant change

Increase/Decrease 

(proportional to # 

sampling points)

Minimum Natives per site 0 2 0.143235 n.s. +

Max Natives per site 8 9 0.712547 n.s. +

Average Natives per site 2.2 3.8 0.465209 n.s. +

2011 Treatment Area Points 33

2018 Treatment Area Points 33

2011 2018 p Significant change

Increase/Decrease 

(proportional to # 

sampling points)

Minimum Natives per site 0 0 no change

Max Natives per site 8 10 0.58042 n.s. +

Average Natives per site 2.2 4.2 0.405446 n.s. +

All 2011 PI Points 375

All 2018 PI Points 376

2011 2018 p Significant change

Increase/Decrease 

(proportional to # 

sampling points)

Minimum Natives per site 0 0 no change

Max Natives per site 12 13 0.844107 n.s. +

Average Natives per site 1.4 2.6 0.549217 n.s. +

All 2011 PI Points 339

All 2018 PI Points 410

2011 2018 p Significant change

Increase/Decrease 

(proportional to # 

sampling points)

Minimum Natives per site 0 0 no change

Max Natives per site 10 14 0.719216 n.s. +

Average Natives per site 1.9 3.9 0.54369 n.s. +

Red Cedar North Treatment Areas (2018 only, Pigeon Creek and 

Flagpole Bay)

Red Cedar South Treatment Area (2013-2015)

Hemlock Treatment Area (2013-2015)

All Treatment Areas in Red Cedar and Hemlock (2013-2015, 2018)

All PI- Red Cedar

All PI- Hemlock

Sample size too small
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OVERALL CLP MANAGEME NT GOAL  

Monitoring data supports that CLP is wide-spread in the three lakes and increasing in density. While not yet 

causing significant issues related to native aquatic plant growth, nuisance and navigation, and water quality it 

is moving in that direction. The main goal of CLP management in the Red Cedar Lakes is to keep CLP from 

having any negative impact on the lakes. The main CLP management objective in the 2012 APM Plan was to 

keep CLP from becoming the dominant plant in any area it occupied at that time. Specific beds were 

identified and targeted for management. A broader management perspective was not included in the 2012 

APM Plan. The main CLP management objective in this new APM Plan is to reduce CLP to the point where 

there are no moderate to dense areas of CLP greater than 1-acre in size anywhere in the system, now and in at 

least the next five years. By doing so, CLP will be prevented from becoming a greater issue negatively 

impacting sensitive areas, native aquatic plants, navigation, and water quality. 

This CLP management objective was supported by the WDNR in 2013 when a three year ACEI grant was 

awarded, and again in 2019 when another 3-yr ACEI grant was awarded to the RCLA. In 2019, more than 50 

acres of moderate to dense growth CLP identified during the 2017 RCLA CLP bedmapping and 2018 FSS 

CLP delineation were targeted for chemical management. After pre-treatment aquatic plant survey work the 

amount of CLP chemically treated was reduced to 12 beds total in all three lakes covering about 28 acres 

(Figure 9). 

 

Figure 9: 2019 Chemical Treatment of CLP 
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RCLA CLP bedmapping in 2019 documented nearly 70 acres of bed-forming CLP in all three lakes, but only 

about 17% (11.76 acres) was considered moderate to dense. This level is down from the 2017 and 2018 

surveys that were completed, so current management practices seem to be meeting their stated goal. 
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WISCONSINõS AQUATIC PLANT MANAGEMENT STR ATEGY  

The waters of Wisconsin belong to all people. Their management becomes a balancing act between the rights 

and demands of the public and those who own property on the waterõs edge. This legal tradition called the 

Public Trust Doctrine dates back hundreds of years in North America and thousands of years in Europe. Its 

basic philosophy with respect to the ownership of waters was adopted by the American colonies. The US 

Supreme Court has found that the people of each state hold the right to all their navigable waters for their 

common use, such as fishing, hunting, boating and the enjoyment of natural scenic beauty. 

The Public Trust Doctrine is the driving force behind all management in Wisconsin lakes. Protecting and 

maintaining that resource for all of the Stateõs people is at the top of the list in determining what is done and 

where. In addition to the public trust doctrine, two other forces have converged that reflect Wisconsinõs 

changing attitudes toward aquatic plants. One is a growing realization of the importance of a strong, diverse 

community of aquatic plants in a healthy lake ecosystem. The other is a growing concern with the spread of 

Aquatic Invasive Species (AIS). These two forces have been behind more recent changes in Wisconsinõs 

aquatic plant management laws and the evolution of stronger support for the control of invasive plants. 

To some, these two issues may seem in opposition, but on closer examination they actually strengthen the 

case for developing an Aquatic Plant Management Plans as part of a total lake management picture. Planning 

is a lot of work, but a sound plan can have long-term benefits for a lake and the community living on and 

using the lake. 

The impacts of humans on Stateõs waters over the past five decades have caused Wisconsin to evolve a 

certain philosophy toward aquatic plant management. This philosophy stems from the recognition that 

aquatic plants have value in the ecosystem, as well as from the awareness that, sometimes, excessive growth 

of aquatic plants can lessen our recreational opportunities and our aesthetic enjoyment of lakes. In balancing 

these, sometimes competing objectives, the Public Trust Doctrine requires that the State be responsible for 

the management of fish and wildlife resources and their sustainable use to benefit all Wisconsin citizens. 

Aquatic plants are also recognized as a natural resource to protect, manage, and use wisely.  

Aquatic plant protection begins with human beings. We need to work to maintain good water quality and 

healthy native aquatic plant communities. The first step is to limit the amount of nutrients and sediment that 

enter the lake. There are other important ways to safeguard a lake's native aquatic plant community. They may 

include developing motor boat ordinances that prevent the destruction of native plant beds, limiting aquatic 

plant removal activities, designating certain plant beds as Critical Habitat sites and preventing the spread of 

non-native, invasive plants.  

If plant management is needed, it is usually in lakes that humans have significantly altered. If we discover how 

to live on lakes in harmony with natural environments and how to use aquatic plant management techniques 

that blend with natural processes rather than resist them, the forecast for healthy lake ecosystems looks 

bright. To assure no harm is done to the lake ecology, it is important that plant management is undertaken as 

part of a long range and holistic plan. 

In many cases, the State requires the development of long-term, integrated aquatic plant management 

strategies to identify important plant communities and manage nuisance aquatic plants in lakes, ponds or 
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rivers. To promote the long-term sustainability of our lakes, the State of Wisconsin endorses the development 

of APM Plans and supports that work through various grant programs. 

There are many techniques for the management of aquatic plants in Wisconsin. Often management may 

mean protecting desirable aquatic plants by selectively hand pulling the undesirable ones. Sometimes more 

intensive management may be needed such as using harvesting equipment, herbicides or biological control 

agents. These methods require permits and extensive planning. 

While limited management on individual properties is generally permitted, it is widely accepted that a lake will 

be much better off if plants are considered on a whole lake scale. This is routinely accomplished by lake 

organizations or units of government charged with the stewardship of individual lakes.  
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RED CEDAR LAKES ASSOCIATION  

The Red Cedar Lakes Association (RCLA) was first formed in the early 1970õs due to local lakeshore ownersõ 

concern with a large development plan being introduced to the Red Cedar Lakes area lakeshore by a 

development company. Despite this, the lakeshore lots were developed and sold. As a result, the RCLA 

became inactive for a while but was reorganized in 1991 with 100 members attending the first meeting to 

define the RCLAõs purpose, committees, by-laws, officers, and directors. At this time, they also became a 

non-profit organization. The RCLA continues to have a strong presence for the lakes with over 600 

members. 

The mission of the RCLA is òto preserve and protect Red Cedar, Balsam, and Hemlock Lakes, their 

watershed, and its ecosystem.ó Having a solid mission statement is critical to the operation of the RCLA for a 

number of reasons: keeping the organization grounded and helping to determine its direction; helping to 

focus the associationõs future and strategies for getting there; helping to provide a platform for decision 

making; and helping to form the basis for alignment. The success of the RCLA is not only because of the 

members and great volunteer base, but because it holds true to the mission statement that emphasizes its 

ongoing commitment to meeting the needs of the lake community. 

Part of the success of the RCLA is due to the time and commitment put in by members of the Committees it 

supports. The following is a list of the committees currently in place to gather information that helps to 

identify what actions and activities to implement, and implements them: 

ü Aquatic Invasive Species Committee 

ü Coupon Book Committee 

ü Fish Habitat Committee 

ü Lake Information and Safety Committee 

ü Membership Committee 

ü Nature Committee 

ü Communications Committee 

ü Shoreland and Island Restoration Committee 

ü Water Quality Committee 

All of these committees support the health and well-being of the lakes and the people who use them. The 

Aquatic Invasive Species (AIS) Committee has led the fight against non-native, invasive species including 

purple loosestrife and CLP. For years, the AIS Committee has reared, released, and redistributed Gallerucella 

beetles around the lakes and surrounding wetlands for control of purple loosestrife. The AIS Committee 

spearheads the CLP control project completing large physical removal projects each year, and overseeing 

chemical management of CLP. It also protects the lakes from new AIS through its AIS Monitoring and Clean 

Boats, Clean Waters programs. The Water Quality Committee spearheads all lake and tributary water quality 

monitoring activities. The Nature Committee maps the wild rice beds and tracks other beneficial native 

wildlife. The Shoreland and Island Restoration Committee works to restore and protect the shoreline of the 

Red Cedar lakes. The Fish Habitat Committee works to maintain excellent fishing and installation of fish and 

wildlife habitat structures. The other Committees provide information and education to the Red Cedar lakes 

constituency, raises money to support RCLA actions, and continuously recruits new RCLA members and 

volunteer support.  
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PUBLIC PARTICIPATION  AND STAKEHOLDER INPU T 

Discussion related to the development of this Aquatic Plant Management Plan for the Red Cedar Lakes 

began in 2017 when a substantial increase in curly-leaf pondweed was documented in all of the Red Cedar 

Lakes. This finding prompted the RCLA to discuss an application for funding with the WDNR to update 

their existing APM Plan which was written in 2012 with a consultant, the WDNR, the RCLA board and many 

of its constituents, and with several partners including the University of St. Thomas in MN and the Big 

Chetac and Birch Lakes Association. This discussion led to an application for Aquatic Invasive Species 

Education, Prevention, and Planning grant to cover planning activities in 2018 and 2019. Along with funding 

to rewrite the APM Plan, the grant also provided funding to complete a Rhodamine Dye study in Balsam 

Lake due to concerns related to water movement and wild rice; cover costs associated with redoing cold and 

warm water, whole-lake, point-intercept aquatic plant surveys on all three lakes in the system; and to collect a 

yearõs worth of nutrient loading data from several tributaries to the lakes. 

Data collected for the development of this APM Plan and analysis of that data was shared with RCLA 

constituents through its spring and fall newsletters in 2017, 2018, and 2019; at its Annual Meetings in July of 

2018 and 2019; and at a special meeting in August 2019. The RCLA Board discussed progress in developing 

the plan during each of its monthly board meetings through 2018 and 2019. 

A completed draft of the APM Plan was first sent to the RCLA Board for review in June 2019. Several board 

members made comments that were addressed in a second draft delivered to the RCLA in early August 2019. 

That version was approved by the RCLA during their August 2019 Board Meeting and put on the RCLA and 

consultantõs webpage. The constituency was informed that it was there and open for review through the 

RCLA webpage and at the August 17, 2019 Project Education Event. The draft APM Plan and the 

accompanying Appendices were sent to the WDNR for review in early September 2019. WDNR comment 

was received back October 11, 2019. Few if any comments from the constituency were generated by posting 

the documents for review. 

Final approval of the APM Plan is expected from both the RCLA and WDNR prior to the end of 2019. 

Information related to the development of this APM Plan and the smaller studies funded with the AIS grant 

are posted on the RCLA webpage and on a Consultantõs Project Page at:  

 https://redcedarlakes.com/ and  

https://leapsllc.com/index.php/red-cedar-lakes-association/.  

https://redcedarlakes.com/
https://leapsllc.com/index.php/red-cedar-lakes-association/
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2012 MANAGEMENT GOALS, OB JECTIVES, AND ACTION S 

The following is a review of the management goals, objectives and actions from the 2012 Aquatic Plant 

Management Plan for the Red Cedar Lakes; how they were implemented; and the results of management. The 

following were goals in the 2012 plan: 

¶ Preservation, protection, and enhancement of native aquatic plant species in the Red Cedar Lakes; 

¶ Aquatic invasive species (AIS) monitoring and management within the Red Cedar Lakes; 

¶ AIS education and prevention for RCLA constituents and other lake users; 

¶ Educating RCLA constituents and other lake users about the importance of native aquatic plants in 

the Red Cedar Lakes; 

¶ Instilling an appreciation for aquatic ecosystems and habitat in the Red Cedar Lakes within RCLA 

constituents and other lake users; 

¶ Helping RCLA constituents and other lake users develop a better understanding of the lakes and the 

factors affecting lake water quality; 

¶ Coordinating water level management among all dam owners/operators in the upper Red Cedar 

River Watershed; and 

¶ Implementation of the actions in the 2012 Aquatic Plant Management Plan for the purpose of 

meeting stated objectives. 

NATIVE AQUATIC PLANT  SPECIES 

Table 1 reflects the changes in aquatic plant parameters from 2011 to 2018. For the most part the changes are 

mostly positive. However, a difference in the number of points surveyed with vegetation may account for 

much of the significance in Hemlock and Red Cedar lakes. In both of these lakes, the number of points with 

vegetation surveyed increased by large percentages (Hemlock 47%, Red Cedar 16%). The number of points 

with vegetation surveyed in 2011 and again in 2018 on Balsam and Mud Lake remained nearly the same. 

Table 3: Aquatic Plant Changes from 2011 to 2018 

 

 

2011 2018 2011 2018 2011 2018 2011 2018

Number of Points w/Vegetation 198 194 226 262 207 304 109 110

% Lake Area w/Vegetation 10 11.7 14 16.2 45 61

% of Surface Matted Vegetation 5 3.5 1 3.4 26 26.5

Max Depth of Plants (ft) 17 13.5 12 12.2 10 12.8

% Littoral Area w/Vegetation 48 59.7 58 72.8 61 81.7

Species Richness (#) 31 32 36 39 31 48

Simpsons Diversity Index 89 91.3 91 93.1 87 93

Native Plants/point (#) 1.6 2.3 2.3 3.52 3.2 4.39

Species with Significant Changes 

from 2011 to 2018
14 (+) 4 (-) 14 (+) 4 (-) 18 (+) 2 (-) 10 (+) 8 (-)

Balsam Red Cedar Hemlock Mud

Native Aquatic Plant Changes from the 2011 PI survey to the 2018 PI Survey
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AQUATIC INVASIVE SPE CIES MANAGEMENT  

CLP management recommendations in the 2012 APM Plan were implemented starting in 2013 with three 

years of chemical treatment of CLP in the extreme south end of Red Cedar Lake and in the west end of 

Hemlock Lake. The first treatment in 2013 covered 18.8 acres in two beds ð one in Red Cedar and one in 

Hemlock. Chemical treatment in these two areas was continued in 2014 and 2015, although they were 

modified each year based on results and pre/post-treatment surveys. 

These three years of chemical treatment succeeded in their goal to reduce the amount of CLP in these two 

areas to a fraction of what they were. As of 2018, CLP bedmapping still reflected a decline in the amount of 

CLP from what it was in 2011/12. CLP turion density testing completed in the fall of 2012, then again in the 

fall of 2015 also confirmed a reduction in turions from 100% of sites having turions pre-treatment to only 

27% of sites with turions in 2015. Another turion density analysis is scheduled in 2021.  

 
Table 4: 2011-19 Red Cedar Lakes Survey and CLP Management Implementation 

 
 

AIS EDUCATION AND PR EVENTION EFFORTS  

The RCLA participated in several projects between the implementation of the 2012 APM Plan through 2018. 

Watercraft inspection via the Clean Boats Clean Waters Program tallied between 400 and 750 hours of 

inspection time each year at boat landings on Balsam, Red Cedar, and Hemlock lakes. 

Monitoring for AIS was completed formally during the 3-year CLP management project (2013-2015), and 

continued less formally in 2016 and 2017. It was then made formal again in 2018 with a new grant award. AIS 

plant/animal monitoring was completed each month from June to September in each year. No new AIS was 

discovered during this time. 

Beetles for control of purple loosestrife have been established in most areas around and near the Red Cedar 

Lakes and continue to help keep purple loosestrife populations in check. The RCLA continues to partner 

with the Birchwood Schools to raise and distribute additional beetles for purple loosestrife control. 

Volunteers will occasionally collect and redistribute beetles to other places around the lakes when new 

populations of purple loosestrife are found. 

Wild rice mapping was formally completed by RCLA volunteers in 2014 using a GPS unit. Wild rice has only 

been found in the channel between Mud Lake and at the outlet of that channel to Balsam Lake. 

PI SurveyPre/Post Survey Bedmapping Turion Density Paleocore Physical Removal Chemical Treatment CompletedConcTest/DyeStudy

2011 FSS FSS 29.7-ac, 7-bds, BL,RC,&HL NO

2012 RCLA FSS RCLA

2013 FSS RCLA RCLA 18.8-ac, 2-bds, RC&HL YES ConcTest-RC&HL

2014 FSS RCLA RCLA 11.1-ac, 3-bds, RC&HL YES

2015 FSS RCLA FSS Onterra Inc RCLA 13.2-ac, 2-bds, RC&HL YES

2016 RCLA RCLA

2017 RCLA RCLA

2018 FSS FSS 9.56-ac, 2-bds, RC YES DyeStudy-BL

2019 FSS RCLA 27.9-ac, 12-bds, BL,RC,&HL YES ConcTest-BL,RC&HL

FSS-Freshwater Scientific Services RC-Red Cedar Lake ConcTest-Herbicide Concentration Testing

RCLA-Red Cedar Lakes Association Volunteers HL-Hemlock Lake DyeStudy-Rhodamine Dye Study for water movement

BL-Balsam Lake Bds-Beds

Surveys
Year

2011-2019 Red Cedar Lakes Aquatic Plant Survey and Curly-leaf Pondweed Management

Management
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The RCLA holds several AIS education and information events every year regardless of working with a grant 

or not. These events included special workshops, presentations at RCLA functions, publishing of a 

newsletter, and upkeep of a RCLA webpage. 

LAKE STEWARDSHIP ACT IVITIES  

A couple of the goals in the 2012 APM Plan had to do with lake stewardship efforts to get property owners 

and users of the lakes to become better lake stewards. The RCLA has sponsored a boaterõs safety course 

nearly every year of implementation of the 2012 APM Plan. The RCLA supports and promotes Healthy 

Lakes Initiative projects to help improve habitat along the shores of the lakes and to reduce runoff. The 

RCLA works every year to restore the islands that dot the open water areas of the lakes. 
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WATERSHED  CHARACTERISTICS  

LAND U SE 

The vast majority of the land within the total Red Cedar Lakes Watershed consists of forest land (Table 1, 

Figure 10). The rest of the watershed is comprised of open water, wetlands, and pastures. The smaller sub-

watersheds that make up the larger Red Cedar Lakes Watershed have a similar composition to the larger 

watershed, though there are some notable differences. The primary cover is forest land in all three of the sub-

watersheds. In the Balsam Lake Sub-watershed, the second and third most common land cover is open water 

and wetlands respectively. In the Hemlock Lake Sub-watershed, the reverse is true with wetlands being the 

second most common land cover and open water being the third. In the Red Cedar Lake Sub-watershed, 

pastures are the second most common land cover type, and there is a notably lower percentage of forestland 

(62.27%) than is found in the Balsam and Hemlock Lakes Sub-watersheds (71.58% and 77.41% respectively) 

(Table 5).     

Table 5: Land cover within the Red Cedar Lakes Watershed and Sub-watersheds  

 

 

Balsam 

Lake

Red Cedar 

Lake

Hemlock 

Lake
Open Water 9.41% 11.10% 9.96% 4.75%

Light 

Development 4.37% 3.94% 5.64% 3.65%

Heavy 

Development 0.06% 0.10% 0.03% 0.00%

Barren 0.00% 0.00% 0.00% 0.00%

Forest 70.13% 71.58% 62.27% 77.41%

Grassland/Scrub 1.64% 1.46% 1.05% 2.84%

Pasture 6.34% 4.69% 11.92% 2.56%

Crop 0.90% 0.54% 1.20% 1.32%

Wetlands 7.16% 6.57% 7.93% 7.47%

Total 

Watershed

Sub-Watersheds
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Figure 10: Red Cedar Lakes Watershed (USGS, 2003) 

WETLANDS  

A wetland is an area where water is at, near or above the land surface long enough to be capable of 

supporting aquatic or hydrophytic vegetation and which has soils indicative of wet conditions. Wetlands have 

many functions which benefit the ecosystem surrounding lakes and streams. Wetlands with a higher floral 

diversity of native species support a greater variety of native plants and are more likely to support regionally 

scarce plants and plant communities. Wetlands provide fish and wildlife habitat for feeding, breeding, resting, 

nesting, escape cover, travel corridors, spawning grounds for fish, and nurseries for mammals and waterfowl. 

Wetlands also provide flood protection within the landscape. Due to the dense vegetation and location within 

the landscape, wetlands are important for retaining stormwater from rain and melting snow moving towards 

surface waters and retaining floodwater from rising streams. This flood protection minimizes impacts to 

downstream areas. Wetlands provide water quality protection because wetland plants and soils have the 

capacity to store and filter pollutants ranging from pesticides to animal wastes. 

Wetlands also provide shoreline protection to the lakes and streams they surround because shoreline wetlands 

act as buffers between land and water. They protect against erosion by absorbing the force of waves and 

currents and by anchoring sediments. This shoreline protection is important in waterways where boat traffic, 

water current, and wave action can cause substantial damage to the shore. Wetlands also provide groundwater 

recharge and discharge by allowing the surface water to move into and out of the groundwater system. The 

 

Source: U.S. Geological Survey, 
2003 
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filtering capacity of wetland plants and substrates help protect groundwater quality. Wetlands can also 

stabilize and maintain stream flows, especially during dry months. Aesthetics, recreation, education and 

science are also all services wetlands provide. Wetlands contain a unique combination of terrestrial and 

aquatic life and physical and chemical processes. 

Approximately 7.2% of the land within the Red Cedar Lakesõ Watershed is covered by wetland areas. These 

wetland areas are primarily smaller areas that are spread throughout the watershed (Figure 11). While the 

direct impact of these wetland areas has not been formally quantified, they likely provide a direct benefit to 

the lakes by containing stormwater, and naturally filtering some of the water that directly enters the lakes. In 

addition, these areas also provide valuable habitat for various species that live within them.    

 
Figure 11: Red Cedar Lakes Watershed Wetland Areas 

 
SOILS 

Soils are classified into four main hydrologic soil groups (A, B, C, and D) to indicate their potential for 

producing runoff based off of the rate of infiltration. Group A soils have a high infiltration rate which makes 

the potential amount of runoff very low. These soils are, generally very sandy and allow water to pass through 

unimpeded. Conversely, group D soils have a very low infiltration rate making their runoff potential fairly 

high. Group D soils are generally very dense with high amounts of organic material. This causes water to 
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move slowly through group D soils often resulting in standing water on flat surfaces and flowing water over 

sloped surfaces. Group D soils are generally found within wetland areas, but they can be problematic in areas 

that lack the hydrophitic vegetation found within those areas. 

There are also three sub groups (A/D, B/D, and C/D) these indicated the infiltration rate of the soils with 

respect to the water table. If the water table is high and blocking infiltration, these soils are considered to 

have a high runoff potential and placed into group D, but when the water table is lower, these soils are similar 

to the first grouping (A, B, or C). Most of the soils (50.2%) within the Red Cedar Lakesõ Watershed fall into 

groups C and C/D (Table 6) (NRCSa, Custom Soil Resource Report For Barrron County, Wisconsin, 2018). 

These soils have slow infiltration rates, so the potential for runoff is fairly high. The amount of undisturbed 

vegetation within the watershed can help reduce the amount of runoff that enters the lake as a result of these 

slow infiltration rates. Additionally, the majority of the land directly adjacent to the lakes contains soils with 

higher infiltration rates which can also help reduce runoff into the lakes (Figure 12). 

Table 6: Hydrologic soil profile of the Red Cedar Lakes Watershed 

Soils Within the Red Cedar Chain of Lake's Watersheds 

  
Total 

Watershed 
Balsam Lake 
Watershed  

Red Cedar 
Lake Direct 
Watershed  

Hemlock 
Lake 

Watershed 

A 10.02% 16.64% 3.15% 4.00% 

B 20.11% 17.39% 29.67% 13.38% 

C 33.38% 29.62% 34.60% 40.43% 

D 0.00% 0.00% 0.00% 0.00% 

A/D 6.67% 7.15% 7.96% 3.81% 

B/D 4.17% 3.06% 4.35% 6.50% 

C/D 16.81% 15.72% 11.01% 27.27% 

Open Water 8.84% 10.41% 9.26% 4.61% 
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Figure 12: Soil Profile within the Red Cedar Lakesõ Watershed and Sub-watersheds  

WILDLIFE & THE NATURAL HERITAGE INV ENTORY  

The majority of the land within the Red Cedar Lakes Watershed is undeveloped. This allows a wide variety of 

plants and animals to reside within it. This includes several streams which are considered as Class I trout 

waters, and large areas of undisturbed forest and wetland which are home to bald eagles, black bear, muskrats, 

and many other fur bearing species. In addition to common species, the Red Cedar Lakes Watershed also 

contains several species which are listed on the Natural Heritage Inventory. 

The Natural Heritage Inventory is a running list, produced by the WDNR, of organisms and natural 

communities that are listed as endangered, threatened, or considered to be of special concern by the State. 

Table 7 lists the species on this list that can be found in the PLSS townships containing the Red Cedar Lakes 

(T36N R10W and T37N R10W). In addition to the plant and animal species listed below, there are six natural 

communities within these townships. All six of these communities are found within T36N R10W which is 

where Red Cedar and Hemlock Lakes are found. These communities are Black spruce swamp, Lake--soft 

bog, Northern mesic forest, Northern sedge meadow, Northern wet forest, and Open bog. 
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Table 7: NHI Species within Red Cedar Lakes Townships 
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LAKE  CHARACTERISTICS  

The Red Cedar Lakes consist of three main stem lakes (Balsam, Red Cedar, and Hemlock) on the Red Cedar 

River, and Mud Lake, a large spring-fed bay of Balsam Lake. The lakes are located in northwestern Barron 

County (Hemlock and Red Cedar) and southeastern Washburn County (Balsam and Mud) in the townships 

of Cedar Lake and Birchwood. This area is the headwaters region of the Red Cedar River. 

PHYSICAL CHARACTERIS TICS 

BALSAM & MUD LAKES 

Balsam Lake has a surface area of 293 acres and a volume of approximately 46,000 acre-ft. The average depth 

of the lake is 26.7-ft and the maximum depth is 49-ft (Figure 13). Water enters the lake from the north via 

outflow from Birch Lake and from Mud Lake to the west. Water leaves the lake at the southern terminus 

through a connecting channel (at Hwy 48) to Red Cedar Lake. Mud Lake has a surface area of 36 acres and a 

volume of approximately 160 acre-feet. Its maximum depth is 25-ft and average depth is 4.3-ft. The majority 

of the water entering Mud Lake is via groundwater inflow (springs). The outlet of Mud Lake flows north into 

Balsam Lake. The WDNR considers Balsam and Mud Lakes to be one single lake covering about 325 acres. 

The bottom substrate is primary gravel (89%) with muck (10%) and rock (1%) making up the rest of the 

bottom substrate. 

 

Figure 13: Balsam and Mud Lakes bathymetry and monitoring sites 
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RED CEDAR LAKE 

Red Cedar Lake has a surface area of 1,934 acres and a volume of nearly 46,100 acre-ft. Its maximum depth is 

53 ft. and average depth is 23.8 feet (Figure 14). The lake receives water from Balsam Lake, Hemlock Lake, 

and two main perennial tributaries on the northeast shore: Sucker Creek and Pigeon Creek. Outflow is over a 

dam in the community of Mikana, WI near the southern end of the lake. The bottom substrate is comprised 

primarily of sand (60%) with gravel (10%), rock (10%) and muck (20%) making up the rest of the substrate. 

 

Figure 14: Red Cedar Lake bathymetry and monitoring sites 

HEMLOCK LAKE 

Hemlock Lake has a surface area of 377 acres and a volume of about 3,050 acre-ft. The average depth of the 

lake is 8.1-ft and its maximum depth is 21-ft (Figure 15). The majority of the water entering the lake is from 

Hemlock Creek flowing from the east. Water flows out of Hemlock Lake to Red Cedar Lake through the 

narrows connecting the two basins. Gravel (45%) and sand (40%) make up the bulk of the bottom substrate 

in Hemlock Lake with the remaining 15% consisting of muck. 
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Figure 15: Hemlock Lake bathymetry and monitoring site 

CRITICAL HABIT AT 

Every body of water has areas of aquatic vegetation or other features that offer critical or unique aquatic 

plant, fish and wildlife habitat. Such areas can be mapped by the WDNR and designated as Critical Habitat. 

Critical Habitat areas include important fish and wildlife habitat, natural shorelines, physical features 

important for water quality (for example, springs) and navigation thoroughfares. These areas, which can be 

located within or adjacent to the lake, are selected because they are particularly valuable to the ecosystem or 

would be significantly and negatively impacted by most human induced disturbances or development. Critical 

Habitat areas include both Sensitive Areas and Public Rights Features. Sensitive Areas offer critical or unique 

fish and wildlife habitat, are important for seasonal or life-stage requirements of various animals, or offer 

water quality or erosion control benefits. 

The WDNR completed Lake Sensitive Area Reports on the Red Cedar Lakes in the late 1990s. The Sensitive 

Area surveys identified 9 areas on Balsam Lake and Mud Lake, 23 areas on Red Cedar Lake, and 12 areas on 

Hemlock Lake that merit special protection of the aquatic habitat (Figures 16-18). Sensitive areas on the lakes 

fell into two basic categories: aquatic plant communities providing important fish and wildlife habitat, and 

gravel and coarse rock rubble which provide important walleye spawning habitat. 

The data and recommendations from the Sensitive Area Reports were reviewed and incorporated into this 

management plan. In general, the reports recommend that aquatic vegetation removal should be limited to 

navigation channels, preferably mechanically harvested, and only when severely impaired navigation or 

nuisance conditions are documented. It is important to maintain vegetated shoreland buffers in sensitive areas 

and stumps and woody habitat, which provides fish cover, should not be removed from sensitive areas. 

Although restrictions are in place to protect these areas during plant management operations, in some cases, 

short-term disruptions to habitat during the removal of monotypic stands of aquatic invasive species such as 

curly-leaf pondweed may lead to positive long-term improvements to the habitat of the lake. Disruptions to 

the sensitive areas may be warranted when responding to the discovery of a new invasive species. 



43 | P a g e 
 

 

Figure 16: Sensitive Areas- Balsam and Mud Lakes 
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Figure 17: Sensitive Areas- Red Cedar Lake 
















































































































































































