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INTRODUCTION 

Aquatic plants are an important part of 

the ecological functioning of a lake.  They 

reduce wave impacts to shorelines as 

well as stabilize sediments, keeping nu-

trients out of the water column that 

might otherwise lead to poor water qual-

ity.  Aquatic plants  also provide habitat 

and food for other organisms in a lake.  

These benefits are  the “conservation val-

ue” of plants. The highest conservation 

value for a plant community occurs at (1) 

intermediate coverage and densities, (2) 

highest species diversity, and (3) growth 

form diversity. meaning mixes of broad-

leaf, narrow leaf, canopy forming and 

lower growth forms.    

When lakes are developed and used for 

recreational purposes such as fishing, 

swimming, and boating there is an addi-

tional goal in plant management that al-

lows for those activities to be enjoyed by 

users.  Sometimes conservation values 

and recreational values conflict with each 

other.  

Recreational lakes are usually managed 

to best make a trade-off between recrea-

tion and conservation. These lakes will 

have less coverage and density of plants 

than those that are not developed, but 

yet enough to ensure the ecological in-

tegrity of the lake.  

A way to plan, manage, and goal set for 

this tradeoff in a practical way was de-

tailed in a 2019 scientific paper entitled 

“Classifying nuisance submerged vegeta-

tion depending on ecosystem services” 

published in the Journal Limnology by 

Michael Verhofstad and Elisabeth Bakker. 

Their recommendations focused on opti-

mal depth of canopy below the water 

surface and optimal plant coverage (i.e., 

the percentage of the lake bottom that 

grows plants) to support recreation and 

EXECUTIVE SUMMARY 

A point intercept aquatic vegetation survey was conducted on Skogman Lake over the course of the open wa-

ter season. The survey consisted of three separate sampling events. The first of which was on April 21, 2021 

to delineate areas of curlyleaf pondweed for potential chemical treatment. From this sampling event 23 acres 
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habitat for organisms in lakes (Fig. 1). 

A complicating factor in managing plant 

communities is the presence of invasive 

plant species. Invasive plants are plants 

that are not native to Minnesota. Be-

cause of their life history characteristics, 

invasive plants can outcompete native 

plants for sunlight and nutrients. When 

they  are  introduced,  they  can  cause 

problems that  reduce the recreational 

value of a lake given how often they 

grow to the surface, and they can reduce 

native diversity.  

Common invasive plant species in Minne-

sota include curlyleaf pondweed, Eura-

sian watermilfoil, and starry stonewort. 

Any of these can mat at the surface of 

the lake and interfere with recreation 

(Fig. 2). 

The most ubiquitous invasive plant spe-

cies in Minnesota is curlyleaf pondweed 

Fig. 1. A Case study (water depth = 2 m) classification of nuisance macrophyte vegetation by plant canopy 

depth and plant cover depending on ecosystem services provided by the aquatic system. Letters indicate that 
macrophytes are classified as nuisance for each anthropogenic function: B1 =  small recreational boats; 

B2=large recreational boats; F= fishing; S= swimming; H=hydrodynamics, i.e. water flow in this case. For a 

graphical representation, see C. Darker (red) fills indicate more services are impaired by 

macrophytes. B Probability of maintaining two important ecosystem services (i.e. clear water and fish 

populations) in shallow aquatic systems considering the total area of the ecosystem. Lighter fills are generally 

considered more desirable for the stability of the clear water state. The school of fish indicates the plant cover 

that is suggested as optimal for fish populations. Fish size has no informative meaning. C Graphical 

representation of the ecosystem services impaired by submerged plant growth, as reported in A.  
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(hereafter CLP). One life history charac-

teristic that allows CLP to become a 

problem in Minnesota is its timing for 

growth and reproduction.  CLP begins 

growing much earlier in the year than 

most other plants.  Because it grows so 

early,  it can shade out native plants, 

which require early season sunlight to 

begin their annual growth (Fig. 3). This 

can, and often does, lead to CLP becom-

ing a dominant plant in lakes it infests 

during late spring until about the first 

week of July in Minnesota.  

Most plant species, besides CLP, begin 

growing rapidly after the beginning of 

June when water temperatures exceed 

60 °F. Prior to this, even though they 

may be present, the majority of plants 

can be difficult to detect. They become 

easiest to detect during the warmest part 

of the year from July to September. 

Fig. 2. The most managed aquatic invasive species in Minnesota from left to right include curlyleaf pondweed, 

Eurasian watermilfoil, and starry stonewort. Top panel shows some identifying characteristics of each species and 

bottom panel is an example of these AIS growing to the surface where they may cause nuisance for recreational 

use of lakes.  

Fig. 3. Curlyleaf pondweed idealized life cycle (black 
solid area) interposed with “native” plants (hollow 

green area). 
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Skogman Lake also has Eurasian Water-

milfoil (hereafter EWM). EWM is native to 

Europe and Asia, introduced to the east-

ern United States in the early 1900’s and 

first discovered in Minnesota in 1987 at 

Lake Minnetonka in central Minnesota.   

To some extent, like CLP, EWM grows 

earlier in the year than many native spe-

cies; however, rather than dying off in 

early summer, EWM persists through the 

growing season. In lakes with both CLP 

and EWM this can lead to codominance 

between the two species with CLP grow-

ing to nuisance levels in late spring and 

early summer and EWM becoming a nui-

sance during the summer months follow-

ing CLP die-back. 

EWM can be distinguished from the na-

tive watermilfoils by counting the leaflet 

pairs on each leaf. Native milfoils tend to 

have less than 11 pairs, while EWM has 

12-24 leaflet pairs (Fig. 4).  

Generally, native watermilfoils do not 

grow to the surface of the lake like EWM 

does nor do natives spread laterally to 

cover the surface like EWM and subse-

quently are not generally a nuisance.  

Given other than CLP, and to a lesser de-

gree EWM, most other plant species 

begin growing rapidly after about June 1 

when water temperatures exceed 60˚F,  

a common approach we employ for sur-

veying the plant community is to divide it 

up into two periods, one that is good for 

surveying CLP and the other for natives 

and other aquatic invasive species (AIS) 

of concern.  

This report describes an aquatic plant 

survey conducted during the 2021 open 

water season on Skogman Lake (DOW: 

30002200) in Isanti County in order to 

determine degree of CLP and EWM infes-

tation and search for other invasive spe-

cies as well as determine the impact that 

CLP and EWM have on native plants to 

guide future management activities.  

 

METHODS 

Site Description. Skogman Lake has a 

reported surface area of 228 acres with 

135 classified as littoral zone and a max-

imum depth of 31 feet. The littoral zone 

is the area of the lake where sunlight 

penetrates deep enough to reach the 

bottom in sufficient amounts to allow for 

Fig. 4. Northern watermilfoil (top) has rigid leaves 

when out of the water, and 5-10 leaflet pairs. 

Eurasian watermilfoil (bottom) has limp leaves when 
out of the water and 12-24 leaflet pairs. 
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germination and plant growth.  The MN 

DNR delineates the littoral zone as any 

part of the lake that is less than 15 feet.  

While a good approximation, the true 

littoral zone will differ depending on sev-

eral different factors.  

The Minnesota Pollution Control Agency 

(MPCA) listed Skogman Lake on the im-

paired waters list in 2015 for nutrient 

impairment based on high nutrient levels 

and excess algae for lakes in the North 

Central Hardwood Forest Ecoregion. Nu-

trient data are lacking, but plenty of Sec-

chi depth data are available, and Secchi 

depth is known to correlate with nutri-

ents (Fig. 5). 

EDDMapS (www.eddmaps.org) indicates 

the first record of CLP occurred in 1991 

and the first record of EWM in 2014. The 

most recent infested waters list (August 

10, 2021) by the MN DNR indicates no 

other known aquatic invasive species 

(www.dnr.state.mn.us/invasives/ais/

infested). DNR standard fisheries survey 

reports indicate that invasive common 

carp have been in Skogman Lake since 

at least 1981. 

When carp feed they sift through lake 

sediments and in the process uproot 

plants and stir sediment nutrients into 

the water column promoting algal 

growth.  The most recent fisheries report 

does not indicate carp presence within 

Skogman Lake while other historical DNR 

reports find carp in low numbers.  

Aquatic Plant Point Intercept Survey.  The 

survey was divided into three parts (Fig. 

6). The first part of the survey occurred 

on April 21, 2021 and was required by 

the MN DNR in order to chemical treat 

CLP in the lake.   Generally, areas select-

ed for chemical treatment must be delin-

eated the same year as chemical treat-

ment. During this outing, 136 points 

Fig. 5. Historical Secchi Depth data from Skogman 

lake from MPCA.  This lake is in the Northern 

Hardwood Forest Ecoregion and has an impairment 

threshold of 4.6 ft. which is indicated by the red 

dashed line. The solid black line is the three year 
moving average. 

Fig. 6. Sampled points during 2021 on Skogman 

Lake.  
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were loaded to an onboard GPS/sonar 

unit at a spacing of 1 point per acre.  

The second part of the survey occurred 

on June 8, 2021. This was principally to 

map CLP when it was at its peak growth.  

Given the constriction on timing for late 

spring mapping and treatments, the sur-

vey done earlier in April was not at opti-

mal timing to identify areas that could 

create nuisance conditions.  The June 

portion of the survey also gave us an op-

portunity to determine the success of  

chemical treatment we did and to identi-

fy the early summer plant community. 

During this event, 136 points were again 

loaded to an onboard GPS/sonar unit in 

a similar fashion to the first event.  

The final part of the survey was conduct-

ed on August 16, 2021. This was to 

identify the late summer plant community 

and search for other AIS during their 

peak growth period. During this sam-

pling event, 137 points were loaded to 

an onboard GPS/sonar unit offset from 

the June sampling event in order to pro-

vide a final resolution of 1 point per 0.5 

acres across the entire littoral zone.   

After navigating the boat to each point, a 

double-sided rake attached to a rope 

was tossed off the port side of the boat 

and dragged with four distinct pulling 

motions over an area of approximately 

three-meter (10 ft) length.  All plants 

brought to the surface were identified to 

species and ranked on a density scale 

from 0 (no plant) to 3 (Fig. 7).   

While navigating through the lake over 

points, sonar data were collected auton-

omously to a Lowrance HDS Gen 3 sonar 

unit as an *.sl2 file.  These sonar files 

were processed by EcoSound, a third-

party software service owned by Bi-

oBase, a subsidiary of Navico.   Some of 

the output from this service is spatial in-

formation describing “biovolume per-

cent” (BV%) and depth to top of the 

plant canopy.  BV% is a measure of the 

percentage of the water column depth 

occupied by plants.   It is a useful way to 

show overall plant density, but it is not 

able to distinguish different species from 

one another. The depth to plant canopy 

may be more informative for determining 

areas of high nuisance growth.  We set 

2.5 ft as a measure of recreational nui-

sance.  The value was used because most 

boats would have difficulty with keeping 

a clean propeller through dense areas of 

plants that grow to within two feet of the 

surface.  More information on BioBase 

processing and data output can be col-

lected at www.biobasemaps.com.  

Additional mapping and geostatistical 

analyses were performed using a geo-

graphic information system (QGIS 3.10). 

Interpolation methods used a multilevel 

b-spline interpolation method in QGIS.     

Fig. 7. Aquatic point intercept survey rake density 

method for density scoring.  
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Generally, for the plant community we 

calculated (1) frequency of occurrence for 

each species, and (2)  relative density of 

each species. 

We also listed Conservation Coefficients 

(CC), which is an index of how well a spe-

cies can exist in the face of disturbance. 

CCs range from 0 (most able to with-

stand disturbance) to 10 (least able to 

withstand disturbance).  The higher CC 

values indicate they can only exist where 

habitats are relatively undisturbed.  In 

addition to generating CC’s for each 

plant species, we calculated a weighted 

CC (CCw) for the entire plant community 

that can be useful for comparison to fu-

ture assessments of the same.    

Finally, we assigned one of three man-

agement categories to each plant spe-

cies: Desirable, Undesirable and Neutral 

based on their desirability to have on the 

lake relative to their propensity to cause 

a nuisance.  Desirable plants are lower 

canopy-growers that are less likely 

(though not impossible) to grow to the 

surface.  Undesirables are plant species 

that do tend to grow to near the surface 

and become a problem.  Neutral plants 

are typically surface floating plants that 

can become a nuisance when exceeding-

ly dense but under less dense conditions 

can provide positive habitats for animals 

in lakes. These designations are based 

on our experience and are admittedly 

subjective.  

AIS Early Detection Search. On August 

16, 2021 the pubic access on Skogman 

Lake was intensely surveyed and saturat-

ed with rake tosses. This was to look for 

any new invasive species (e.g., starry 

stonewort, zebra mussels, etc.) that 

might have been introduced by lake rec-

reators during the open water season.  

 

RESULTS 

Aquatic Plant Point Intercept Survey.  

Aquatic plants were found at 75% of 

points sampled (Fig. 8). Plant coverage 

was highest during the late summer sur-

vey in August. Across all three surveys 

coontail, filamentous algae, and curlyleaf 

pondweed accounted for 58% of all bio-

mass collected (Table 1).   

Biobase estimates that the average cano-

py depth across the sampled area during 

the first survey in April was 7.4 feet and 

by August it was 6.1 feet. Average 

biovolume during April was 13% and 

during the August survey it was 27% 

(Fig. 9). Plants grew to what could be 

considered “nuisance conditions” (i.e., to 

within 2.5 ft of the surface) over an aver-

age of 16 acres across all three surveys. 

Nuisance conditions were highest during 

Fig. 8. Plant occupancy on Skogman Lake. Green 

dots represent a sampling point with at least 1 plant, 

and hollow circles represent a sample point with no 
plants.  
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the month of June with plants growing to 

nuisance levels over 21 acres likely relat-

ed to the early season CLP crop. This 

suggests that plants grow to nuisance 

conditions on Skogman over roughly 

12% of the littoral zone over the course 

of the open water season.  

Hydroacoustic data also indicates that 

plant coverage drops linearly  from ap-

proximately 4 to about 17 feet where no 

plants are found (Fig. 10).  On average 

50% of the sites at 10 ft have plants.  A 

total of 16 species of plants or algae 

were identified across the three sampling 

events during 2021. The most common 

of which being coontail (CC=2) 

(Ceratophyllum demersum) during the 

April and August sampling events but 

CLP was co-dominate with coontail dur-

ing June. Nine of the 16 species were 

found at less than 10% of sampled sites.  

Nutall’s elodea (CC=7) and northern wa-

termilfoil (CC=7) can be indicative of an 

undisturbed waterbody but the majority 

of plants collected had low CC values. 

A full list of plant species identified in 

Skogman, along with their CCs, occur-

rences and densities are given in the ap-

pendix. Spatial density plots for all spe-

cies and a pictorial atlas of species found 

is included in the report. 

AIS Early Detection Search. During the 

early detection search at the public ac-

cess eleven native species and three inva-

sive species were detected (Fig. 11).  The 

invasive species were CLP, EWM, and pur-

Table 1. Summary statistics from hydroacoustic 

sampling data/. Nuisance is defined as the area of 

the lake were plants are growing within 2.5 ft of the 

waters surface.  

Fig. 10.  Percentage of sites at a given depth where 

hydroacoustic data indicates plant presence. 

Dashed line represents the three point moving 

average. Data is from all three point intercept 

surveys. 

Fig. 11.  Red rectangle represents the area 

intensively search for additional AIS. Red dots 

represent the location of an AIS detected.  
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ple loosestrife. Purple loosestrife 

(Lythrum salicaria) is an invasive emer-

gent flowering perennial common in  

wetlands or on shorelines (Fig. 12). No 

additional AIS were found.  

Chemical Herbicide Applications.  Two 

Chemical Treatments occurred on Skog-

man Lake during 2021. The first oc-

curred on May 27, 2021 to control CLP. 

The second occurred on September 9, 

2021 to control EWM. During the April 

21 survey, areas containing CLP totaled 

23 acres or 17% of the littoral zone.  

Areas selected for treatment totaled 4.5 

acres costing $4,854.96. Treatment was 

done using 2.0 ppm of Aquathol K, a 

brand of endothall. During the third sam-

pling event EWM was found to cover 50 

acres, or 37% of the littoral zone. Of 

those areas 10.6 acres were selected for 

chemical treatment with the maximum 

labeled rate of Platoon, a brand of 2,4-D, 

costing $6,748.00. 

Given the second survey of the year oc-

curred shortly after CLP treatment, we 

could estimate effectiveness. By compar-

ing the differences in biovolume increase 

from April to June in treated vs nontreat-

ed plots we estimated that chemical 

treatment reduced CLP growth by 83%  

in a statistically significant way using a 

before/after control/impact (BACI) study 

design. (BACI t-test, p<0.01). 

 

DISCUSSION  

The set of surveys on Skogman Lake re-

vealed the following key points: (1) CLP 

dominates the plant community in Skog-

man Lake during late spring and early 

summer; (2) EWM became abundant later 

in the year after CLP died off; (3) chemi-

cal treatment of CLP was successful; and 

(4) the native plant community consists 

of plants often found in disturbed habi-

tats but coverage is such that there is 

plenty space on the lake without nui-

sance growth.  

Nuisance plant cover on Skogman lake is 

very minimal. Using “Classifying nuisance 
submerged vegetation depending on 
ecosystem services” published in the 

Journal Limnology by Michiel Verhofstad 

and Elisabeth Bakker the majority of 

plants within Skogman Lake do not cre-

ate nuisance conditions for swimming, 

boating, or fishing. There are a select few 

areas where plant cover may be higher 

than optimal for fisheries and plant cov-

erage and canopy depth may create a 

nuisance for boat motors. 

No new invasives species were detected 

on Skogman Lake in any of the three 

aquatic point intercept surveys or the 

intensive search at the public access. 

Fig. 12.  Purple Loosestrife can be identified by its 

square woody stem and oppositely arranged pairs of 

leaves rotating 90 degrees from pairs below. 
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Coontail is dominant throughout the year 

with CLP being equally abundant during 

peak growth in June. EWM becomes 

abundant following die-off of CLP but 

does not become dominant. Personal ob-

servation indicates that nuisance plant 

growth during the month of August was 

often EWM. Hydroacoustic data indicate 

that areas with plants growing within 2.5 

ft of the surface had coontail, EWM or 

both. Continued treatment of EWM with 

systemic chemical is recommended. 

The chemical treatment of CLP was suc-

cessful. A method to determine treatment 

efficacy is to compare the difference in 

areas identified to have CLP that were 

treated and those that were not. Biovol-

ume from April to peak CLP growth in 

June increased by 80% more in control 

plots when compared to treated plots. It 

is unlikely that  eradication was achieved 

in treated areas, but CLP was detected in 

only one of the treatment plots during 

the June survey.  

The types of chemicals allowed to treat 

CLP are known as “contact” herbicides. 

They effect only the part of the plant they 

come in contact with (e.g., leaves) mean-

ing that underground structures are left 

behind and plants will grow back annual-

ly. Contact herbicides are not designed 

for long term control but rather to pro-

vide relief to recreational users. We sug-

gest that areas are chosen to treat if the 

areas are likely to impede the general 

public from being able to boat, swim, 

fish, or otherwise recreate. 

Two contact herbicides allowed by the 

DNR are diquat and endothall. There are 

some differences between the two in-

cluding both lower cost and lower re-

quired exposure time for diquat to be 

able to provide control.  Endothall costs 

4 – 12 times to treat a given crop of CLP 

compared to diquat depending on con-

centrations used.  The majority of cost 

for treating lakes is in the chemical rather 

than labor or mobilization for applying.   

To an approximation 2.0 ppm of endo-

thall will cost twice as much as 1.0 ppm, 

3.0 ppm will cost three times as much as 

1.0 ppm and so on.   While the higher 

costs of using higher concentrations 

means less acreage can be treated, if 

lesser concentrations do not provide 

control, there is no value in using such a 

strategy.   

Not only is the cost lower for diquat than  

endothall but the exposure time required 

for diquat to be effective is less, meaning 

it is more appropriate for small (i.e. < 5 

acres) plots or large  plots that are not 

protected.  UPI, the manufacturer of  en-

dothall, suggests themselves that treat-

ing areas less than 5 acres with their 

product is not advised even at the high-

est concentrations allowed by label.   In 

fact, they suggest in areas smaller than 5 

acres to use diquat (pers. comm).  

Given these benefits for diquat, it’s rea-

sonable to wonder why endothall is used 

by applicators at all.  The answer to that 

question is that the MN DNR restricts 

some lakes from the use of diquat based 

on a  controversial study done in 1994 

that seemed to indicate diquat may be 

more toxic to walleye young than endo-

thall.  The MN DNR Fisheries Division 

keeps a list of lakes that have historically 

either been stocked with fry or have nat-

ural reproduction of walleye and prohibit 

use of diquat on those lakes. Skogman 

Lake is currently on that list and so does 

need to use the more expensive and 

harder to use endothall product.   
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Prior to treating this year, we requested 

of the MN DNR, on behalf of the Skog-

man Lake Association, for permission to 

use diquat or for reconsideration of be-

ing the lake being on the list.  The MN 

DNR rejected our request. The benefits 

of being able to use diquat for the Skog-

man Lake is better control at a much 

lower cost than using the endothall 

products, and in our professional opinion 

there are not enough data to warrant the 

rule.   

Chemicals used to treat EWM are known 

as “systemic” herbicides. Systemic herbi-

cides are absorbed by the plant and car-

ried through to the roots, leaves, and 

stems. This reduces the likelihood of the 

target plant returning the following year. 

It would be useful to conduct a survey in 

2022 during peak EWM growth to deter-

mine effectiveness of this year’s control 

and determine if more is needed. 

Chemical treatment of offshore areas re-

quires an Invasive Aquatic Plant Manage-

ment (IAPM) permit, which is approved 

by the regional MN DNR AIS Specialist 

within Ecological and Water Resources 

Division.  If any treated areas fall within 

150 ft of a homeowners shoreline a sig-

nature from said property owner must be 

obtained. The MN DNR will permit up to 

15% of the littoral area of a waterbody 

to be chemically treated. This means that 

Skogmna Lake could treat up to 20 

acres per year, which is the combined 

maximum for treating CLP, EWM, and do-

ing shoreline property treatments.   

The MN DNR can be petitioned under  

Rule 6280.1000 subpart 2 to treat more 

than 15% if the littoral zone to be treat-

ed if they are petitioned to write a Lake 

Vegetation Management Plan (LVMP). 

While this are not always granted, the 

process begins with a request to the MN 

DNR to consider an LVMP for the lake.  

Higher probabilities for success come for 

lakes with a comprehensive history of 

surveys and management.  

Treatments can also be granted by hav-

ing individual property owners apply for 

an Aquatic Plant Management (APM) per-

mit to treat just a portion of their per-

sonal shoreline.  These permits allow up 

to two seasonal chemical treatments of 

aquatic plants along property owner 

shorelines if aquatic plants impede the 

ability of the property owner to use the 

lake.  Generally, the MN DNR will allow 

you to treat a width of half of the shore-

line property you own out to 100 feet 

lakeward.  They will also allow you to 

carve out a 15-foot width channel to 

reach the main lake if given permissions.  

Because these treatments can benefit the 

entire lake, it is not uncommon for Lake 

Associations to   offer some level of cost 

sharing for property owner treatments. 

APM permits can also be applied for to 

treat a navigational channel in the lake 

that is chocked by weed growth.  

In CLP lakes, generally clear water condi-

tions occur at the beginning of the year, 

which allows for CLP to grow.  Once CLP 

dies off and decomposes, nutrients are 

released, algae grows, and water clarity 

decreases. Skogman Lake shows the typ-

ical dynamics of a CLP infested Lake. In-

creasing water clarity through nutrient 

reductions can increase native plant cov-

er throughout the year, especially if done 

in tandem with management of EWM.  

Water quality on Skogman Lake can be 

described as fair. Common measure-

ments of water quality include nutrients 
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(i.e., phosphorus), algae (i.e., chlorophyll 

a), and water clarity (i.e., Secchi depth).  

Not many nutrient data exist for Skog-

man, but there is ample Secchi depth 

measurements. Water clarity is an im-

portant metric for plant management be-

cause aquatic plants are primarily light 

limited and light is controlled by water 

quality as measured by clarity. 

Finally, other AIS that are present in and 

problematic in Minnesota lakes but were 

not found in Skogman Lake should be 

continued to be monitored for. The most 

common problem AIS not within Skog-

man Lake are zebra mussels and starry 

stonewort. The best chance of control for 

either of these species is early detection 

and remediation. Early detection search-

es for these species ought to be a priori-

ty every year and efforts should be made 

to educate frequent lake users to be able 

to recognize these species and report 

any plants that look suspicious to the 

MN DNR and/or Limnopro immediately.  

 

MANAGEMENT RECOMMENDATIONS 

1.  Spring meandering survey to deter-

mine locations and extent for CLP 

control. Meandered areas would be 

selected from previous years June 

survey showing where CLP was most 

abundant. 

2.  CLP chemical herbicide treatment at 

minimum of 2.0 ppm endothall as 

budget allows. 

3.  EWM chemical herbicide treatment at 

maximum labeled rate of 2,4-D as 

budget allows. 

4.  CLP and EWM pre/post point inter-

cept survey of area to be treated for 

assessment of how well treatment 

works.  

5.  Annual hydroacoustic survey for mon-

itoring of biovolume, canopy depth, 

and coverage.   

6.  Enrollment to a lake water quality 

monitoring program to collect total 

phosphorus chlorophyll a, and Secchi 

depth readings once per month dur-

ing the open water season. (e.g., AW 

Research Laboratories, https://

www.awlab.com/summertsi.html) 

7.  AIS Early Detection Survey at the 

public boat launch late summer to 

look for first indications of starry 

stonewort, zebra mussels, or other 

AIS.  

https://www.awlab.com/summertsi.html
https://www.awlab.com/summertsi.html
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