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EXECUTIVE SUMMARY
This Aquatic Plant Management Plan for Big Doctor Lake presents a strategy for managing aquatic plants
at least through the year 2026. This plan is an update of a plan first developed by the Big Doctor Lake
Association and the Burnett County Land and Water Conservation Department in 2013. The Lake
Association, Burnett County, and additional partners completed the Big Doctor Lake Management Plan in
2020. The lake management plan is referenced as background information to this aquatic plant
management plan.
Burnett County completed an aquatic plant point intercept survey for the lake in 2020. Results of the
plant survey are reported in this plan Native plants provide fish and wildlife habitat, stabilize bottom
sediments, reduce the impact of waves against the shoreline, and prevent the spread of non-native
invasive plants – all critical functions for the lake.
This aquatic plant management plan, developed with input from an advisory committee including lake
property owners, will help the Lake Association implement methods to meet plan aquatic plant
management goals. The implementation plan describes the actions that will be taken toward achieving
these goals.

AQUATIC PLANT MANAGEMENT GOALS
1.
2.
3.
4.
5.

Improve water quality as outlined in the Big Doctor Lake Management Plan.
Educate the Big Doctor Lake community, especially the next generation, regarding the value of
aquatic plants and chosen management methods.
Prevent the introduction and spread of aquatic invasive species.
Monitor native aquatic plant and curly leaf pondweed growth and be ready to respond if
navigation impairment thresholds are reached.
Owners are able to manage navigation impairment for lake access.
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INTRODUCTION
This aquatic plant management plan is sponsored by the Big Doctor Lake Association and the Burnett
County Land Services Department. It is an update of a plan first developed by the Lake Association and the
County in 2013. No record of WDNR approval of the 2013 plan was found. The planning project is funded
by a Wisconsin Department of Natural Resources Surface Water Planning grant and the Lake Association.
The plan presents a strategy for preserving the benefits provided by native plant populations and
monitoring and preventing establishment and spread of aquatic invasive species. Based on this data and
public input, goals and strategies for the sound management of aquatic plants in the lake are presented.
This plan will guide the Lake Association, Burnett County, and the Wisconsin Department of Natural
Resources in aquatic plant management for Big Doctor Lake over the next five to ten years. A separate
lake management plan, developed in 2020, includes the results of a water quality study.

PUBLIC INPUT FOR PLAN DEVELOPMENT
The Aquatic Plant Management (APM) Advisory Committee provided input for the development of this
plan. The APM Advisory Committee met twice. At the first meeting on March 20, 2021, the committee
reviewed plan goals, identified plant management concerns, and reviewed the aquatic plant survey
results and potential management direction. At a second meeting on April 12, the committee finalized
aquatic plant management and education strategies. The APM Advisory Committee concerns are reflected
in the goals and objectives for aquatic plant management in this plan.
The Lake Association board announced the availability of the draft Aquatic Plant Management Plan for
review with an email notice to all lake residents and a public notice in the Burnett County Sentinel the
week of May 3rd. Copies of the plan were available to the public on the Burnett County Land Services web
site. Comments were accepted through June 1.

RESIDENT CONCERNS
The APM Advisory Committee expressed a variety of concerns that are reflected in goals and objectives
for aquatic plant management in this plan. Management concerns ranged from increasing understanding
of the relationship between aquatic plants and lake water quality, being ready to address navigation
concerns with widely fluctuating plant growth from year-to-year, providing fish habitat, and prevention of
aquatic invasive species. Although there is overlap, water quality concerns are primarily addressed in the
Lake Management Plan.

2
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LAKE INFORMATION
Big Doctor Lake (WBIC 2453400) is a 213-acre seepage acre lake in the Town of Siren (T38N R16W),
Burnett County, Wisconsin. It has a maximum depth of 9 feet and a mean depth of 6 feet. A lake contour
map is included as Figure 1 below. Lake bottom sediments are 50% sand and 50% muck.

Figure 1. Big Doctor Lake Contour Map (WDNR 1973)
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HISTORIC AND CURRENT LAKE USE
The Wisconsin Department of Natural Resources owns the boat landing on the northeast side of the lake.
There are seven parking spots for cars and trailers at this location. Burnett County owns a 60-acre parcel
on the southwest corner of the lake with about 450 feet of frontage. About 30 residences and six vacant
parcels surround the lake.
Lake residents reported that increased plant growth in the lake from 2000 - 2010 impaired navigation
throughout this shallow lake. This fueled the Lake Association interest in the development of an aquatic
plant management plan. Subsequent increased algae growth led to the interest in development of a lake
1
management plan.

Figure 2. Big Doctor Lake Access and Location

1

Magnuson, John. Email communication. March 3, 2020.
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WATER QUALITY

Figure 3. An Algae Bloom on Big Doctor Lake

Big Doctor Lake experiences frequent summer algae blooms and is on the Wisconsin Department of
Natural Resources list of impaired waters. WDNR assessed Big Doctor Lake during the 2014, 2016, and
2018 impaired waters listing cycles. The Big Doctor Lake listing is for total phosphorus and chlorophyll as
sample data exceeded WisCALM listing thresholds both for recreation use and for fish and aquatic life.
Information related to water quality, watersheds, and fisheries is included in the 2020 Big Doctor Lake
Management Plan and incorporated by reference.

SHALLOW LAKES ALTERNATIVE STATES
With a maximum depth of 9 feet and a mean depth of 6 feet, Big Doctor Lake is classified as a shallow
lake. Shallow lakes generally have a maximum depth of less than 20 feet and/or an average depth of less
2
than 10 feet. Shallow lakes can have two alternative equilibria or states: a clear state dominated by
aquatic vegetation and a turbid state dominated by algae growth (Scheffer, 1993). It is difficult to move a
lake between these states. A lake with greater algae growth is more turbid (less clear). Very turbid waters
limit growth of aquatic vegetation because light penetration is reduced, thereby maintaining the turbid
water state. If aquatic plants are present, their roots and stems reduce sediment suspension and turbidity
and clear water tends to be maintained. (Scheffer M. , 2007)

2

https://wisconsinlakes.org/living-on-the-lake/
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According to lake resident reports, Big Doctor Lake has exhibited conditions of both of these alternative
states over time.

From Lake Wingra presentation
adopted from Sheffer 1990

Figure 4. Alternative States in Shallow Lakes

6
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AQUATIC HABITATS
FUNCTIONS AND VALUES OF NATIVE AQUATIC PLANTS
Naturally occurring native plants are beneficial to lakes. They provide a diversity of habitats, help maintain
water quality, sustain fish populations, and support common lakeshore wildlife such as loons and frogs.

WATER QUALITY
Aquatic plants can improve water quality by absorbing phosphorus, nitrogen, and other nutrients from
the water that could otherwise fuel nuisance algal growth. Some plants can even filter and break down
pollutants. Plant roots and underground stems help to prevent re-suspension of sediments from the lake
bottom. Stands of emergent plants (whose stems protrude above the water surface) and floating plants
help to blunt wave action and prevent erosion of the shoreline.

FISHING
Habitat created by aquatic plants provides food and shelter for both young and adult fish. Invertebrates
living on or beneath plants are a primary food source for many species of fish. Other fish such as bluegills
graze directly on the plants themselves. Plant beds in shallow water provide important spawning habitat
for many fish species.

WATERFOWL
Plants offer food, shelter, and nesting material for waterfowl. Birds eat both the invertebrates that live on
3
plants and the plants themselves.

PROTECTION AGAINST INVASIVE SPECIES
Non-native invasive species threaten native plants in Northern Wisconsin. The most common are Eurasian
water milfoil (EWM) and curly leaf pondweed (CLP). These species are described as opportunistic
invaders. This means that they take over openings in the lake bottom where native plants have been
removed. Without competition from other plants, these invasive species may successfully become
established and spread in the lake. This concept of opportunistic invasion can also be observed on land, in
areas where bare soil is quickly taken over by weeds.
Removal of native vegetation not only diminishes the natural qualities of a lake, but it increases the risk of
non-native species invasion and establishment. The presence of invasive species can change many of the
natural features of a lake and often leads to expensive annual control plans. Allowing native plants to
grow may not guarantee protection against invasive plants, but it can discourage their establishment.
Native plants may cause localized concerns to some users, but as a natural feature of lakes, they generally
4
do not cause harm.

3

Above paragraphs summarized from Through the Looking Glass. Borman et al. 1997.

4

Aquatic Plant Management Strategy. DNR Northern Region. Summer 2007.
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AQUATIC PLANTS AND MANAGEMENT
AQUATIC PLANT POINT INTERCEPT SURVEY RESULTS
Burnett County staff completed aquatic plant surveys using standard Wisconsin Department of Natural Resources
point intercept methods in 2012 and 2020. Point Intercept methods are explained in the Aquatic Plant
Management Companion Guide. Maps of aquatic plant species from the 2020 survey are included in Appendix A.
Table 2 summarizes the results of the point intercept surveys. In 2012 aquatic vegetation grew throughout the lake
in depths up to 7 feet with a frequency of occurrence of 87 percent. While maximum depth of plants increased to
8 feet in 2020, the frequency of occurrence fell to 54 percent. Plant diversity also fell with eighteen species
identified at sample points in 2012, and only eight species identified at sample points in 2020. Changes in plant
abundance are not formally tracked from year to year. However, annual curly leaf pondweed surveys demonstrate
that declines in this species followed fish winterkills reported by the Wisconsin Department of Natural Resources in
5
the winters of 2013/14 and 2018/19 and 2019/20.
Table 1. Big Doctor Lake Aquatic Macrophytes Survey Summary Statistics 2012 and 2020

Summary Statistics

2012

2020

Total number of sites visited

292

296

Total number of sites with vegetation

255

161

292
87.33

296
54.39

Simpson Diversity Index

0.66

0.63

Maximum depth of plants (ft.)

7.00

8.00

Number of sites sampled using rake on rope (R)

292

298

Number of sites sampled using rake on pole (P)
Average number of all species per site (shallower than max depth)

0
1.38

0
0.64

Average number of all species per site (veg. sites only)

1.58

1.17

Average number of native species per site (shallower than max depth)

1.17

0.64

Average number of native species per site (veg. sites only)

1.41

1.17

Species Richness

18

8

Species Richness (including visuals)

23

15

Mean Depth of Plants (ft.)
Median Depth of Plants (ft.)

4.8
5

5.5
6

Total number of sites shallower than maximum depth of plants
Frequency of occurrence at sites shallower than maximum depth of plants

Winterkill is a natural process occurring when fish don't have enough oxygen. In ice capped winters, most of this
oxygen comes from aquatic plants. However, when the ice and snow cover is thick, plants cannot get the sunlight
6
needed, and instead of producing oxygen, die and decompose. Fish kills follow. (Harter, 2013)

5

Roberts, Craig. DNR Fisheries Biologist. Email communication. 2/18/2020.

6

Quoted from Wisconsin Natural Resources Magazine. February 2013.
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The maps of rake fullness also show a striking change between the 2012 and 2020 plant surveys. According to the
2013 Big Doctor Aquatic Plant Management Plan, the aquatic plant survey is to be completed every five to ten
years. It would be helpful to have a map of native plant rake fullness each year to better assess changes to the
native plant community. Understanding these changes may provide clues as to the cause and relationship to water
quality impairment.

Figure 5. Aquatic Plant Point Intercept Rake Fullness 2012 (left) and 2020 (right)

Maps throughout the document include symbols representing the amount of plant material found at the sample
point.

The black dot represents a sample point where no vegetation was present.
A yellow dot means that a plant was not pulled up on the rake, but was visible within six feet of the sample point.
The increasing sized green dots represent rake fullness as follows:
Rake fullness 1: there are not enough plants to cover the length of the rake in a single layer.
Rake fullness 2: there are enough plants to cover the length of the rake in a single layer, but the tines are not
covered.
Rake fullness 3: the rake is completely covered with plants, and the tines are not visible.

9
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Table 2. Aquatic Macrophytes of Big Doctor Lake (2020)

Scientific Name

Common Name

FOO Within
Vegetated
Areas (%)

FOO
Within
the
Littoral
Zone (%)

Relative
Frequency
(%)

Total
Sites

Mean
Rake
Fullness

Nitella sp.

Nitella

55.28

30.07

47.1

89

1.09

Potamogeton robbinsii

Fern Pondweed

44.1

23.99

37.6

71

2.1

Brasenia schreberi

Watershield

0.62

0.34

0.5

1

1.0

Ceratophyllum echinatum

Spiny hornwort

11.8

6.42

10.1

19

1.11

Nymphaea odorata,

White water lily

3.11

1.69

2.6

5

1.8

Elodea nuttallii

Slender waterweed

1.24

0.68

1.1

2

1.0

Pontederia cordata

Pickerelweed

0.62

0.34

0.5

1

3

Vallisneria americana

Wild Celery

0.62

0.34

0.5

1

1.0

Aquatic moss

12.42

6.76

20

1.1

Eleocharis acicularis

Needle Spikerush

1

Viewed

Eleocharis palustris

Creeping spikerush

2

Viewed

Lemna minor

Small duckweed

1

Viewed

Nuphar variegata

Spatterdock

2

Viewed

Schoenoplectus acutus

Hardstem Bulrush

1

Viewed

Schoenoplectus pungens

Three-Square Bulrush

1

Viewed

Sparganium eurycarpum

Common bur-reed

3

Viewed

FOO – Frequency of Occurrence

10
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FLORISTIC QUALITY INDEX
The Floristic Quality Index (FQI) measures the impact of human development on a lake’s aquatic plants. Species in
the index are assigned a Coefficient of Conservatism (C) which ranges from 0-10. The higher the value assigned, the
more likely the plant is to be negatively impacted by human activities relating to water quality or habitat
modifications. Plants with low values are tolerant of human habitat modifications, and often exploit these changes
to the point where they may crowd out other species. The FQI is calculated by averaging the conservatism value
for each species found in the lake. The value is also influenced by the number of species present. Consequently, a
higher index value indicates a healthier macrophyte (aquatic plant) community. Nichols (1999) identified four ecoregions in Wisconsin: Northern Lakes and Forests, Northern Central Hardwood Forests, Driftless Area and
Southeastern Wisconsin Till Plain. Comparison of lakes within ecoregions is recommended to determine the target
lake’s relative diversity and health.
Big Doctor Lake is in the Northern Lakes and Forests Ecoregion. Within this region, the mean FQI ranges from 2028, depending on several factors, such as size of the lake and canopy cover. The eight species in Big Doctor Lake
had a mean C value of 7.25. The 2020 FQI was quite low for Big Doctor Lake at 20.5 (Table 3), mostly due to the
low diversity/number of different plant species. The 2012 FQI was 28.25.
Table 3. Conservatism Values for FQI Calculation

Scientific Name

Common Name

Nitella sp.
Potamogeton robbinsii
Brasenia schreberi
Ceratophyllum echinatum
Nymphaea odorata,
Elodea nuttallii
Pontederia cordata
Vallisneria americana

Nitella
Fern Pondweed
Watershield
Spiny hornwort
White water lily
Slender waterweed
Pickerelweed
Wild Celery

C

7
8
6
10
6
7
8
6
Mean C 7.25
FQI 20.5

AQUATIC PLANT MANAGEMENT
No history of aquatic plant management for Big Doctor Lake was found in Wisconsin Department of Natural
7
Resource permit records. Records were available from 2008 to March 2021. Potential management methods
available are included in Aquatic Plant Management Companion Guide.

7

Email communication Tyler Mesalk, WDNR Aquatic Plant Management, 3/23/2021.
11

DRAFT 05/05/2021

AQUATIC INVASIVE SPECIES
CURLY LEAF PONDWEED
Curly leaf pondweed (CLP) is well established in Big Doctor Lake. However, its growth fluctuates from year to year
as shown in the maps in Appendix B. The Big Doctor Aquatic Plant Management Plan (2013) calls for mapping this
plant every other year to assess its growth. The Big Doctor Lake 2013 Aquatic Plant Management Plan identifies
chemical control as a consideration if growth is “unacceptable.” Unacceptable levels are not defined. However, a
lake association representative reports the following as the threshold for CLP control: When 60% of the navigable
water surface is covered by CLP growth making navigation difficult or impossible. CLP growth has not reached that
8
level since the APM was formally approved by the DNR in 2016. The WNDR approval letter has not been located,
and this 60 percent threshold is not included in the June 24, 2013 APM plan available through Burnett County.

EDUCATION AND AIS PREVENTION ACTIVITIES
Volunteers with the Big Doctor Lake Association carry out educational activities including:
•
•
•

9

Annual meeting presentations to encourage water quality best management practices.
A “Cabin Pack” with information about the lake association, the local community, and written materials
from UWEX and WDNR.
“Happy Hour Pontoon Cruises” which focus on shoreline and water monitoring.

Additional education and AIS prevention activities are carried out with assistance from Burnett County.

CLEAN BOATS, CLEAN WATERS
The Clean Boats, Clean Waters (CBCW) program educates lake users regarding actions that prevent aquatic
invasive species from entering lakes and records lake users’ behavior. Figures 4 and 5 show people contacted and
hours spent on the program. Lake Association volunteers participated in CBCW efforts in 2013 and 2014. Since that
time, Burnett County staff completed this work. In 2020 the Clean Boats, Clean Waters program reached 41
people.

RAPID RESPONSE FOR NEW INVASIVE SPECIES
The activity is intended to identify any new invasive species introduced into the lake early and rapidly initiate
control measures. The updated aquatic invasive species rapid response protocol is found in Appendix D. An
effective rapid response plan includes regular monitoring for aquatic invasive species by volunteers, agency staff,
and/or consultants.

8

John Magnuson, Email communication, March 3, 2020.

9

John Magnuson. Email communication. March 3, 2020.
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Figure 7. People Contacted through the Clean Boats, Clean Water Program

Figure 6. Hours Spent on the Big Doctor Clean Boats, Clean Waters Program

13
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LANDING SIGNS
AIS educational signs are installed and maintained by the Burnett County Land Services Department at the boat
landing. The signs remind visitors of the Burnett County and State of Wisconsin Do Not Transport Ordinance and
Regulation. It is illegal to transport aquatic vegetation on boats and equipment in Burnett County.

BURNETT COUNTY LAND SERVICES DEPARTMENT – CONSERVATION DIVISION
Burnett County can assist the Big Doctor Lake Association in management of aquatic invasive species with the
following tasks:
•

Conduct Clean Boats, Clean Waters (CBCW) watercraft inspections at the public boat launch.

•

Complete in-lake monitoring for invasive aquatic plants and animals. This is completed by using point intercept
surveys and/or WDNR approved early detection protocols. Annual surveys are taken at the boat landing during
the open water season.

•

Carry out public outreach and education events related to AIS including lake meetings, fishing tournaments,
county fairs, and local festivals.

•

Maintain WDNR AIS signage at the public boat landing.

•

Train local lake residents and others to monitor the public boat landing as part of the CBCW program.

•

Train lake residents through a variety of programs. Workshops and trainings include CBCW training, plant
identification, and citizen lake monitoring (CLMN) workshops. Staff generally travel to local lakes to encourage
participation and provide more focused training.

•

Assist in rapid response actions to identify and respond to new AIS infestations reported by the public or
discovered during monitoring. The rapid response plan will involve a team of resource professionals from
various agencies who can directly assist the lake organization in managing newly discovered invasive species
and develop a plan to restore the native plant and animal community.

•

Help address shoreline health issues including vegetative restoration, runoff mitigation, introducing woody
habitat, and providing guidance for other unique issues.

Burnett County can also offer aquatic plant surveys including full lake point intercept surveys, curly leaf pondweed
surveys, and abbreviated aquatic plant surveys on a fee for service basis.

14

Draft 05/05/2021

PLAN GOALS AND STRATEGIES
This section of the plan lists goals and objectives for aquatic plant management for Big Doctor Lake. It also
presents a detailed strategy of actions that will be used to reach aquatic plant management plan goals. An
implementation plan chart, included as Appendix E, outlines how each action will be accomplished listing a
timeline, resources needed, and responsible parties. The implementation plan chart will be updated each year.
Actions may be modified as new information becomes available.
Goals = broad statements of direction.
Objectives = measurable steps toward the goal.
Actions = actions to take to accomplish objectives.
Implementation Plan outlines timeline, resources needed, and responsible parties for each action item.

LAKE MANAGEMENT PLAN GOALS
The 2020 Big Doctor Lake Management Plan established the following goals:
1.
2.
3.
4.
5.

Improve Big Doctor Lake water quality.
Enhance the Big Doctor Lake fishery.
Restore and enhance aquatic and shoreland habitat.
Support safe recreation.
Engage lake residents and plan partners to effectively manage Big Doctor Lake.

To simplify lake management, goals and activities already covered by the 2021 Lake Management Plan will not be
repeated in this plan.

AQUATIC PLANT MANAGEMENT PLAN GOALS

1.
2.
3.
4.
5.

Improve water quality as outlined in the Big Doctor Lake Management Plan.
Educate the Big Doctor Lake community, especially the next generation, regarding the value of aquatic
plants and chosen management methods.
Prevent the introduction and spread of aquatic invasive species.
Monitor native aquatic plant and curly leaf pondweed growth and be ready to respond if navigation
impairment thresholds are reached.
Owners are able to manage navigation impairment for lake access.

15
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GOAL 1. IMPROVE WATER QUALITY AS OUTLINED IN THE BIG DOCTOR LAKE MANAGEMENT
PLAN.

OBJECTIVE
A. Understand the relationship between aquatic plant growth and water quality.
B. Aquatic plant management efforts support water quality improvements.

ACTION
1. Conduct an annual volunteer aquatic plant point intercept survey to help understand the
relationship between aquatic plant growth and water quality (methods are described in
Appendix C).
2. Conduct a full aquatic plant point intercept survey every five to ten years depending upon level
of active aquatic plant management as described under Goal 4.
GOAL 2. EDUCATE THE BIG DOCTOR LAKE COMMUNITY, ESPECIALLY THE NEXT
GENERATION, REGARDING THE VALUE OF AQUATIC PLANTS AND CHOSEN MANAGEMENT
METHODS.
AUDIENCE: BIG DOCTOR LAKE COMMUNITY
Lake residents
Lake users
Planning partners: Village of Siren, Burnett County Land Services Department, WDNR

MESSAGES
1.
2.
3.
4.
5.
6.
7.
8.
9.

Develop and combine brief summaries of the aquatic plant management plan and lake management plan.
Provide links to the full plans.
Describe native aquatic plant values.
Limit impacts to native aquatic plants by using hand removal methods near docks and swimming areas.
Explain procedure for individual corridor herbicide applications and describe conditions where herbicide
treatment may be allowed.
Identification of curly leaf pondweed and methods for removal (include illustrations).
Identification of aquatic invasive species and contact if suspected (include illustrations).
Describe new potential invasive species and why they are a threat.
Native plant identification. Burnett County prepared aquatic plant identification and information sheets
for common native and invasive plants.
Inspect, clean, and drain boats and equipment.

16
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10. State regulations and Burnett County ordinance makes it illegal to transport aquatic plants on public
roads. Aquatic invasive species decontamination is required if a decontamination station is present at a
lake access in Burnett County.
11. Explain the relationship between aquatic plant growth and water quality to all age groups.
12. Volunteers are needed to monitor and provide education at the boat landing (Clean Boats, Clean Waters
Program.
13. Additional educational messages are included in the lake management plan.

LAKE ASSOCIATION OUTREACH METHODS
Handouts
AIS education workshops for all lake users
Group emails
Social media – Facebook page
Clean Boats, Clean Waters monitoring/education
Annual meeting/special meetings: invite new members/owners
Door-to-door distribution of information
Happy hour pontoon cruises
Spring clean-ups
Other Support Available
Newsletter articles (Lakelines newsletter is sponsored by the Burnett County Lakes and Rivers Association)

17
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GOAL 3. PREVENT THE INTRODUCTION AND SPREAD OF AQUATIC INVASIVE SPECIES

OBJECTIVES
A. 100% of boaters inspect, clean, and drain boats, trailers, and equipment.
B. 100% enforcement of state and local aquatic invasive species (AIS) rules.
C. New aquatic invasive species introductions are identified early.
D. The Big Doctor Lake Association is prepared to rapidly respond to identified AIS in the lake.
E. Enhance the reputation of the Big Doctor Lake community as having proactive and robust
aquatic plant management strategies.
ACTIONS
1. Conduct Clean Boats Clean Waters monitoring and education at the boat landing using paid
and/or volunteer staff (currently BCLSD conducts occasionally). The lake association will
reactivate volunteer monitoring with emphasis on fishing opener and holiday weekends. (OBJ A,
C, E)
2. Work with the Burnett County Sheriff’s Department to enforce the Do Not Transport Ordinance.
(currently Burnett County Land Services Department - BCLSD) (OBJ B, E)
3. Monitor the boat landings for introduction of AIS. (OBJ C, D)
a. Burnett County monitors boat landings annually.
b. If volunteer monitors are interested, training is available from Burnett County using
Citizen Lake Monitoring Network guidance.
4. Familiarize the Big Doctor Lake community with the Rapid Response Plan for Aquatic Invasive
Species (Appendix D). (OBJ C, D, E)
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GOAL 4. MONITOR NATIVE AQUATIC PLANT AND CURLY LEAF PONDWEED GROWTH AND BE
READY TO RESPOND IF NAVIGATION IMPAIRMENT THRESHOLDS ARE REACHED.
OBJECTIVES
A. Monitor the growth of curly leaf pondweed annually.
B. Monitor the growth of native aquatic plants annually.
C. Control aquatic plant growth when it severely impairs navigation.
CONTROL STANDARDS
Curly Leaf Pondweed (CLP)
Consider control efforts when curly leaf pondweed reaches nuisance levels: i.e., 1) is present at
more than 50% of sample points at a mean rake fullness value greater than two for at least two
years along with 2) evidence of significant navigation impairment from CLP.
Native Aquatic Plants
Consider control measures when navigation is severely impaired by native aquatic plants for at least
two years.
Severe navigation impairment or nuisance: will generally mean vegetation grows thickly and forms
mats on the water surface. 11
ACTIONS
1. Conduct an annual early season point intercept survey of curly leaf pondweed. (OBJ A)
a. Use volunteer survey method as outlined in Appendix C.
b. A full early season CLP survey may be conducted by Burnett County or a consultant.
2. Consider CLP control efforts using early season chemical treatment or other accepted methods,
if CLP exceeds nuisance levels for at least two years. (OBJ C) A plan addendum outlining control
methods will be developed if CLP control is pursued.
3. Conduct an annual mid-season (late- July/early August) point intercept survey of native aquatic
plants. (OBJ B)
a. Use volunteer survey method as outlined in Appendix C.
b. A full point intercept survey will be conducted by Burnett County or a consultant every
5-10 years. The survey will be conducted more frequently if active control measures are
pursued.

11

AQUATIC PLANT MANAGEMENT STRATEGY Northern Region WDNR Summer, 2007.
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4. Investigate control methods to alleviate navigation impairment if severely impaired for at least

two years. Harvesting and chemical control measures may be pursued. (OBJ C) A plan addendum
outlining control methods will be developed if native plant control is pursued.

Burnett County Cost Estimates for Services (2021)
AIS Point Intercept Survey:
Total = $1,251.60
Lake Association Share @ 50% = $625.80
Aquatic Macrophyte Point Intercept Survey:
Total = $1,877.40
Lake Association Share @50% = $938.70
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GOAL 5. OWNERS ARE ABLE TO MANAGE NAVIGATION IMPAIRMENT FOR LAKE ACCESS.

OBJECTIVES
A. Discourage unnecessary removal of native plants using herbicides.
B. Allow individual riparian landowners (following state rules and regulations) to maintain
navigation channels through dense beds of curly leaf pondweed or when severe navigation
impairment from native plant growth is present.
C. All herbicide treatments are conducted legally. Permits are required for aquatic application of
herbicides in Wisconsin.

ACTION
1. Allow individual landowners and their contractors to apply for permits and treat individual
access corridors. (Objective B and C) These treatments may focus on invasive or native plants.
Landowners would bear the cost of these treatments. Hand removal methods are
recommended as a first choice for navigation impairment. (Objective A) Hand removal does
generally not require a permit when limited to a 30-foot opening.
INFORMATION ABOUT INDIVIDUAL ACCESS CORRIDORS
The only time a permit is not required to control aquatic plants is when a waterfront property owner
manually removes (i.e. hand-pulls or rakes), or gives permission to someone to manually remove plants
(except wild rice) from his/her shoreline in an area that is 30 feet or less in width along the shore and is
not within a designated Sensitive Area 12. Non-native invasive plants may be manually removed beyond
30 feet without a permit, as long as native plants are not harmed. Wild rice removal always requires a
permit. Permits are good for one season only.

Individual Access Corridors are the openings from a waterfront property owner’s shoreline out into the
lake to the point where plants no longer inhibit navigation. These corridors may be a maximum of 30
feet wide and must remain in the same location from year to year. Herbicide treatment or harvesting
may be permitted for individual corridors in front of waterfront property to control invasive or native
plants.

Sensitive areas have not been officially identified for Big Doctor Lake by the Wisconsin Department of Natural
Resources.

12
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Procedure for Individual Corridor Permitting and Monitoring
Document nuisance conditions (landowner/ herbicide contractor provide in permit application in
February/March)
 Indicate when plants cause problems and how long problems persist.
 Include dated photos of nuisance conditions from previous season
 List depth at end of dock.
 Provide examples of specific activities that are limited because of presence of nuisance aquatic plants.
 Describe practical alternatives to herbicide use or harvesting that were considered. These might
include:
Hand removal/hand raking of aquatic plants
Extending dock to greater depth
Altering the route to and from the dock
Use of another type of watercraft or motor, i.e., is the type of watercraft used common to
other sites with similar conditions on this lake?
 Herbicide use for curly leaf pondweed may occur along the entire length of a waterfront property
owner’s shoreline.
 Aquatic herbicide contractor to provide this information in permit application based on information
from the landowner.
 Landowner/applicator applies for permit to WDNR including photographic documentation, and
identification of plants causing navigation problems.
 For curly leaf pondweed treatment, verification must occur the year before treatment in May or June.
Once CLP nuisance is verified and a permit is approved, additional verification is not needed for three
subsequent years (although permit applications must be completed each year). Treatment for CLP
must occur with water temperatures from 50 - 60 degrees F.
 WDNR will contact herbicide contractor and owner with a notice to proceed with treatment or denial
of permit application.
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IMPLEMENTING THE PLAN
WISCONSIN DEPARTMENT OF NATURAL RESOURCES GRANTS
Department of Natural Resources Surface Water Grants are available to assist in funding some of the action items
in the implementation plan. Maintaining navigation channels to alleviate nuisance conditions are an exception.
Grants provide up to 75 percent funding. Applications are accepted each year with a deadline of November 1.
Draft applications are due September 2.

ADAPTIVE MANAGEMENT APPROACH
The monitoring standards and methods will be reviewed each year to see if they are effective and cost efficient. If
control efforts are conducted, they will also be evaluated annually. Changes may be made to the treatment
approach based upon project results, the experience of other lake groups, and/or recommendations from the
Department of Natural Resources and Burnett County. Minor changes to these and other actions will be
documented in the implementation chart each year.

PLAN ADDENDUM PROCEDURES
Significant changes will be documented as brief addendums to the aquatic plant management plan to be reviewed
by the Lake Association Board, the Lake Association APM Advisory Committee, and the Department of Natural
Resources. Public notice and allowance for public comment will be provided for plan addendums.

AQUATIC PLANT MANAGEMENT PLAN UPDATES
The timeframe for an update of the aquatic plant management plan will depend upon the level of management. If
there is active mechanical or chemical control of aquatic plants, an update is needed every five years (2021 –
2026). With no active management, an update in 10 years is appropriate (2021 – 2031). A full aquatic plant point
intercept survey should be conduct the year prior to the plan update.

FUNDING PLAN IMPLEMENTATION
The Lake Association will seek donations from lake residents to support plan implementation and match available
Wisconsin Department of Natural Resources grants. The Lake Association occasionally donates funds to support
Burnett County interns and the Burnett County Lakes and Rivers Association.

23

Draft 05/05/2021

REFERENCES
Aquatic Ecosystem Restoration Foundation. Aquatic Plant Management: Best Management Practices in Support
of Fish and Wildlife Habitat. 2005. http://www.aquatics.org/aquatic_bmp.pdf
Borman, Susan, Robert Korth and Jo Tempte. Through the Looking Glass. University of Wisconsin-Extension.
Stevens Point, Wisconsin. 1997.
Burnett County Land and Water Conservation Department. Big Doctor Lake Aquatic Plant Management Plan. 2013.
Crow, Garrett E. and C. Barre Hellquist. Aquatic and Wetland Plants of Northeastern North America. The University
of Wisconsin Press. Madison, Wisconsin. Volumes 1 and 2. 2000.
Flora of North America Editorial Committee, eds. 1993+. Flora of North America North of Mexico. 12+ vols. New
York and Oxford. http://www.eFloras.org/flora_page.aspx?flora_id=1
Harmony Environmental. Big Doctor Lake Management Plan 2020.
Nichols, Stanley A. Distribution and Habitat Descriptions of Wisconsin Lake Plants. Wisconsin Geological and
Natural History Survey. Bulletin 96. Madison, Wisconsin. 1999.
Nichols, Stanley A. Floristic Quality Assessment of Wisconsin Lake Plant Communities with Example Applications.
Journal of Lake and Reservoir Management 15 (2): 133-141. 1999.
North American Lake Management Society. Managing Lakes and Reservoirs. 2001.
University of Wisconsin-Extension. Citizen Lake Monitoring Manual. Revised 2006.
University of Wisconsin-Extension. Aquatic Plant Management in Wisconsin. April 2006 Draft.
University of Wisconsin – Madison. Wisconsin State Herbarium. WISFLORA: Wisconsin Vascular Plant Species.
www.botany.wisc.edu/wisflora/
U.S. Army Corps of Engineers. Aquatic Plant Information System (APIS). 2005.
Vilas County Land and Water Conservation Department. Aquatic Invasive Species: A Guide for Proactive & Reactive
Management. 2006.
http://wisconsinlakes.org/AboutLakes/PDFs/aisguidevc06.pdf
Wisconsin Department of Natural Resources. Control of Eurasian Water Milfoil & Large-scale Aquatic Herbicide
Use. July 2006.
Wisconsin Department of Natural Resources. Fisheries in the Wisconsin Ceded Territory. Last revised March 27,
2009.
Wisconsin Department of Natural Resources. Northern Region. Aquatic Plant Management Strategy. Summer
2007.

24

Draft 05/05/2021

Wisconsin Department of Natural Resources. Wisconsin Lakes. PUB-FH-800. 2009.

25

Draft 05/05/2021

APPENDIX A. AQUATIC PLANT POINT INTERCEPT MAPS (2020)

Maps throughout the document include symbols representing the amount of plant material found at the sample point.

The black dot represents a sample point where no vegetation was present.
A yellow dot means that a plant was not pulled up on the rake, but was visible within six feet of the sample point.
The increasing sized green dots represent rake fullness as follows:
Rake fullness 1: there are not enough plants to cover the length of the rake in a single layer.
Rake fullness 2: there are enough plants to cover the length of the rake in a single layer, but the tines are not covered.
Rake fullness 3: the rake is completely covered with plants, and the tines are not visible.
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Figure 8. Nitella spp. Distribution Big Doctor Lake August 2020
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Figure 9. Potamogeton robbinsii (Fern Pondweed) Distribution Big Doctor Lake 2020
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Figure 10. Brasenia schreberi (Watershield) Distribution Big Doctor Lake 2020
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Figure 11. Ceratophyllum echinatum (Spiny hornwort) Distribution Big Doctor Lake August 2020
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Figure 12. Nymphaea odorata (White Water Lily) Distribution Big Doctor Lake August 2020
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Figure 13. Elodea nuttallii (Slender Waterweed) Distribution Big Doctor Lake August 2020
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Figure 14. Pontederia cordata (Pickeralweed) Distribution Big Doctor Lake August 2020
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Figure 15. Vallisneria Americana (Wild Celery) Distribution Big Doctor Lake August 2020
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APPENDIX B. CURLY LEAF PONDWEED MAPS

Figure 16. Curly Leaf Pondweed Distribution June 2012
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Figure 17. Curly Leaf Pondweed June Distribution 2014-2017
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Figure 18. Curly Leaf Pondweed June Distribution 2018-2020
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APPENDIX C. VOLUNTEER PLANT SURVEY METHODS
Volunteers from the Big Doctor Lake Association will complete an abbreviated point intercept survey twice each
year:
•

In early June when curly leaf pondweed is at peak growth

•

In mid-July to early August when native plants are at their peak growth.

The Burnett County Aquatic Invasive Species (AIS) coordinator will train volunteers to conduct these surveys.
Plant identification skills needed are limited to being able to distinguish curly leaf pondweed from a native aquatic
plant. Familiarity with additional AIS that threaten Northern Wisconsin lakes will be helpful. Plant identification
sheets are available from Burnett County for some species.
A hand-held device such as a smart phone or tablet is needed to install Avenza maps, the application used to
perform this inventory.
Volunteers will record the following information on an Xcel spreadsheet for each of 20 predetermined GPS sites on
the lake as shown in Figure 18.
•

Curly leaf pondweed rake density

•

Native plant rake density

•

General observations of aquatic plant growth (from drop down or predetermined numbered list)
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Figure 19. Big Doctor Lake Annual Aquatic Plant Sampling Points
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APPENDIX D. RAPID RESPONSE STRATEGY FOR AQUATIC INVASIVE SPECIES
1. The Big Doctor Lake Association (BDLA) community will be directed to contact the Burnett
County AIS Coordinator, if they see a plant or animal in the lake they suspect might be an
aquatic invasive species (AIS). Signs at the public boat landing will provide contact information
and instructions.
2. Mark the location of suspected AIS. Use GPS points, if available, or mark the location with a
small float.
3. Confirm identification of AIS with the WDNR (within 72 hours). Multiple entire intact specimens
of the suspect plants or animals will be collected, bagged, and delivered to the WDNR. WDNR
may confirm identification with the herbarium at the University of Wisconsin – Stevens Point or
the University of Wisconsin – Madison.
4. If the suspect plants or animals are determined to be AIS, the location of AIS will be marked with
a more permanent marker and the BDLA board will be informed. (Burnett AIS Coordinator).
5. If identification is positive, inform the board, the person who reported the AIS, and all lake
residents.
6. If identification is positive, post a notice at the public landing and provide notice via email. These
notices will inform residents and visitors of the approximate location of AIS and provide
appropriate means to avoid spread. (BDLA board)
7. Contact the Burnett County LSD (BCLSD). The county has a rapid response plan in place that
includes assisting lakes where a new AIS is discovered. Request that the county determine the
extent of the AIS introduction and conduct initial removal efforts. If unavailable to assist within
two weeks, proceed to step 8.
8. Hire a consultant to determine the extent of the AIS introduction. A diver may be used. If small
amounts of AIS are found during this assessment, the consultant will be directed to identify
locations with GPS points and hand pull any plants found. All plant fragments will be removed
from the lake when hand pulling.
9. Select a control plan in cooperation with Burnett County AIS Coordinator and WDNR (BDLA
board).
10. Implement the selected control plan including applying for the necessary permits. Regardless of
the control plan selected, it will be implemented by persons who are qualified and experienced
in the technique(s) selected.
11. BDLA funds may be used to pay for any reasonable expense incurred in implementing the
selected control plan, and implementation will not be delayed by waiting for WDNR to approve
or fund a grant application.
40

Draft 05/05/2021

12. The President of the BDLA will work with the WDNR to confirm, as soon as possible, a start date
for an Early Detection and Rapid Response AIS Control Grant. Thereafter, the BDLA shall formally
apply for the grant.
13. BDLA shall have the authority to accept donations or borrow money for the purpose of paying
for control of AIS.
14. Frequently inspect the area of the AIS to determine the effectiveness of the treatment and
whether additional treatment is necessary. Use appropriate survey methods for the AIS found.
15. Consider professional monitoring to supplement volunteer monitoring in years following AIS
discovery.
CONTACTS

Big Doctor Lake Association
President, John Magnuson: 218-348-3831
Burnett County Land Services Department 715-349-2109
AIS Coordinator, Tom Boisvert: ext. 2613
County Conservationist, Dave Ferris: ext. 2615
Wisconsin Department of Natural Resources
Grants, Pamela Toshner: 715-635-4073
APM Permits, Tyler Mesalk: 715-635-4227
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APPENDIX E. IMPLEMENTATION PLAN FOR BIG DOCTOR LAKE ASSOCIATION
GOAL 1. IMPROVE WATER QUALITY AS OUTLINED IN THE BIG DOCTOR LAKE MANAGEMENT PLAN.
Actions

Timeline

Cost

Volunteer Hours

Responsible Parties

Conduct volunteer aquatic plant survey

2 annual surveys (continuous)

N/A

BDLA
Big Doctor Lake Association (BDLA)
with support from Burnett County
Land Services Department (BCLSD)

a.

Recruit and train volunteers

Ongoing

N/A

b.

Conduct early season survey

Annually in early June

N/A

3-5

BDLA

c.

Conduct late season survey

Annually in mid-July to early
August

N/A

3-5

BDLA

BCLSD estimate
(2021):

N/A

BCLSD or consultant

Conduct full aquatic plant point
intercept survey

Every 5 to 10 years depending
upon management conducted in
the year preceding the aquatic
plant management plan update.

Early season (AIS)
($1,251.60)
Late season
(natives)
$1,877.40
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GOAL 2. EDUCATE THE BIG DOCTOR LAKE COMMUNITY, ESPECIALLY THE NEXT GENERATION, REGARDING THE VALUE OF AQUATIC PLANTS AND CHOSEN
MANAGEMENT METHODS.
Actions

Timeline

Aquatic Plant ID Training

Biennial

Cost

Volunteer Hours
N/A
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Responsible Parties
Burnett County Land Services
Department (BCLSD)

Draft 05/05/2021

GOAL 3. PREVENT THE INTRODUCTION AND SPREAD OF AQUATIC INVASIVE SPECIES.
Actions

Timeline

Cost

Volunteer Hours

Responsible Parties

Conduct Clean Boats Clean Waters
Program

Annual

N/A

Variable

Big Doctor Lake Association (BDLA)
with support from Burnett County
Land Services Department (BCLSD)

a.

Recruit and train volunteers

Annually in April and May

N/A

Variable

BDLA, BCLSD

b.

Provide education at the boat
landing

Emphasize fishing opener and
Memorial Day, Fourth of July,
and Labor Day weekends.

N/A

Variable

BDLA, BCLSD

Familiarize the Big Doctor lake
community with the Rapid Response
Plan – who to contact with suspected
aquatic invasive species

Ongoing through educational
efforts

N/A

Variable

BDLA, BCLSD

Review and update the AIS Rapid
Response Plan

Annually in (month)

N/A

Variable

BDLA, BCLSD

N/A

Variable

BDLA

Support Burnett County Land Services
Department AIS prevention, monitoring,
and enforcement efforts
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GOAL 4. MONITOR NATIVE AQUATIC PLANT AND CURLY LEAF PONDWEED GROWTH AND BE READY TO RESPOND IF NAVIGATION IMPAIRMENT THRESHOLDS
ARE REACHED.
Actions

Timeline

Cost

Volunteer Hours

Responsible Parties

1.

Conduct an annual volunteer
early season aquatic plant
survey

Outlined in Goal 1.

N/A

2.

Compare early season results
with plan standards, pursuing
control measures if standards
are met.

Review results each year in June

N/A

3.

Conduct an annual late season
aquatic plant survey

Outlined in Goal 1.

N/A

4.

Compare plant survey results
with navigation impairment
standards – consider control
measures if standards are met.

Review results each year in
August

N/A

2

BDLA

5.

Convene advisory group to
investigate control measures
and prepare plan addendum if
needed.

Plant growth dependent

N/A

Unknown

Big Doctor Lake Association (BDLA)
with support from Burnett County
Land Services Department (BCLSD)
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GOAL 5. OWNERS ARE ABLE TO MANAGE NAVIGATION IMPAIRMENT FOR LAKE ACCESS.
Actions

Timeline

Inform owners of options for individual
access corridor management. Emphasize
manual removal as a first option and
WDNR permitting requirements for any
chemical use.

Annual

Cost

Volunteer Hours
N/A
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Responsible Parties
Big Doctor Lake Association (BDLA)
with support from Burnett County
Land Services Department (BCLSD)

Draft 05/05/2021

