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c/o Bruce Paulsen
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2013 Aquatic Plant Management Report for Little Grindstone Lake

Dear Grindstone Lake Association Members:
The Grindstone Lake Association (GLA) is a group responsible for the management of Little Grindstone Lake’s
aquatic invasive species (AIS), with the species of particular concern being Potamogeton crispus (curly-leaf
pondweed – CLP). Stantec Consulting Services, Incorporated (Stantec) was contacted by the Association to
provide a chemical herbicide treatment and an aquatic plant survey. Stantec furnished all labor, materials,
tools and equipment necessary to perform all operations in connection with the chemical application of
herbicides in select locations of the GLA. This report provides a summary of observations, conclusions and
recommendations for the chemical treatment of AIS and nuisance aquatic plant growth from 2013 and for
the upcoming 2014 season.
PROJECT SUMMARY
This Aquatic Plant Management Report was produced as part of the aquatic plant management activities for
Little Grindstone Lake. The goal of the project was to control stands of CLP aquatic plant growth, to
encourage growth of native aquatic plants that are out competed by CLP, to help improve the health of the
lake ecosystem by restoring native habitat, and to improve the recreational and aesthetic value of the Lake.
The report reviews existing and historical data for the Lake and activities that were conducted during 2013.
BACKGROUND
Little Grindstone Lake is a 24 acre lake located in the Towns of Bass Lake, Sawyer County, Wisconsin near
the City of Hayward. Little Grindstone Lake has a maximum depth of 4 feet and a mean depth of 2 feet. The
Grindstone Lake Association is an active lake district that has been managing aquatic plants on the lake
through surveys and chemical treatments. Curly-leaf pondweed, an AIS, has been treated on the Lake within
the past few years.
2013 AQUATIC PLANT MANAGEMENT
GLA contracted Stantec for the 2013 chemical treatment of CLP. Stantec, on behalf of the GLA, was
successfully issued a permit to chemically treat up to 2.00 acres of aquatic invasive species (CLP) for the
2013 season by the Wisconsin Department of Natural Resources (WDNR) as follows. A copy of the permit is
included in Attachment A.
Before treatments began, a pre-treatment survey was necessary to verify the presence of CLP within the
proposed treatment areas outlined in the permit. The survey was completed as a point-intercept aquatic
plant survey on May 28, 2013. CLP was present in at 4 sample locations, all in the northern portion of the
lake. Full results are found in the following section.
Chemical treatment for CLP was completed on June 4, 2013 treating 2.0 acres for CLP growth. Due to the
treatment area being directly at the mouth of the creek from Grindstone Lake and current flowing on site,
past management activities have been below target when using conventional herbicides (endothall based) for
CLP. These herbicides require longer contact time to be effective and, with the water flow through the
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treatment area, did not achieve required contact times to achieve desired efficacy before being quickly
diluted because of high water exchange rates in this area.
Due to these factors, a new treatment regimen was created in 2013 by Stantec and WDNR. In Little
Grindstone Lake, Tribune® (active ingredient diquat) was applied at 300 parts per billion (ppb) within areas of
active CLP growth mapped during the 2013 pre-treatment survey. This herbicide and active ingredient were
chosen based on its quicker action requiring shorter contact time for effective control of the target plant. In
compliance with WDNR regulations, treatment records were completed and are included in Attachment B.
In accordance with the treatment and WDNR grant funding protocol, a post-treatment survey was conducted
on July 12, 2013 to document treatment success. During the post-treatment survey, all pre-treatment survey
points were sampled with any remaining and new areas of CLP (3.00 ac) mapped, as shown in Figure 1.
PRE & POST-TREATMENT AQUATIC PLANT SURVEYS AND ANALYSIS
Prior to and after treatment, the aquatic plant community of Little Grindstone Lake was surveyed by Stantec,
Inc. The survey was completed using a modified point-intercept sampling method according to the pre and
post-treatment protocols as outlined by the WDNR. This survey at all sample locations was completed on
May 28, 2013 pre-treatment and July 12, 2013 post-treatment.
The point intercept method was used to evaluate the existing emergent, submergent, floating-leaf, and freefloating aquatic plants. If a species was not collected at a specific point, the space on the datasheet was left
blank. For the survey, the data for each sample point was entered into the WDNR “Worksheets” (i.e., a dataprocessing spreadsheet) to calculate the following statistics:


Taxonomic richness - total number of taxa detected.



Maximum depth of plant growth



Community frequency of occurrence - number of intercept points where aquatic plants were
detected divided by the number of intercept points shallower than the maximum depth of plant growth.



Mean intercept point taxonomic richness - average number of taxa per intercept point.



Mean intercept point native taxonomic richness - average number of native taxa per intercept
point.



Taxonomic frequency of occurrence within vegetated areas - number of intercept points where a
particular taxon (e.g., genus, species, etc.) was detected divided by the total number of intercept points
where vegetation was present.



Taxonomic frequency of occurrence at sites within the photic zone - number of intercept points
where a particular taxon (e.g., genus, species, etc.) was detected divided by the total number of
intercept points which are equal to or shallower than the maximum depth of plant growth.



Relative taxonomic frequency of occurrence - number of intercept points where a particular taxon
(e.g., genus, species, etc.) was detected divided by the sum of all species’ occurrences).



Mean density - sum of the density values for a particular species divided by the number of sampling
sites.



Simpson Diversity Index (SDI) - an indicator of aquatic plant community diversity. SDI is calculated
by taking one minus the sum of the relative frequencies squared for each species present. Based upon
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the index of community diversity, the closer the SDI is to one, the greater the diversity within the
population.


Floristic Quality Index (FQI) - This method uses a predetermined Coefficient of Conservatism (C),
which has been assigned to each native plant species in Wisconsin, based on that species’ tolerance for
disturbance. Non-native plants are not assigned conservatism coefficients. The aggregate conservatism
of all the plants inhabiting a site determines its floristic quality. The mean C value for a given lake is the
arithmetic mean of the coefficients of all native vascular plant species occurring on the entire site,
without regard to dominance or frequency. The FQI value is the mean C times the square root of the
total number of native species. This formula combines the conservatism of the species present with a
measure of the species richness of the site.

AQUATIC PLANT ECOLOGY
Aquatic plants are vital to the health of a water body. Unfortunately, people all too often refer to rooted
aquatic plants as “weeds” and ultimately wish to eradicate them. This type of attitude, and the
misconceptions it breeds, must be overcome in order to properly manage a lake ecosystem. Rooted aquatic
plants (macrophytes) are extremely important for the well-being of a lake community and possess many
positive attributes. Despite their importance, aquatic macrophytes sometimes grow to nuisance levels that
hamper recreational activities. This is especially prevalent in degraded ecosystems. The introduction of
certain aquatic invasive species (AIS), such as CLP, often can exacerbate nuisance conditions, particularly
when they successfully out-compete native vegetation and occupy large portions of a lake.
When “managing” aquatic plants, it is important to maintain a well-balanced, stable, and diverse aquatic
plant community that contains high percentages of desirable native species. To be effective, aquatic plant
management in most lakes must maintain a plant community that is robust, species rich, and diverse.
AQUATIC INVASIVE SPECIES
Aquatic Invasive Species (AIS) are aquatic plants and animals that have been introduced by human action to
a location, area, or region where they did not previously exist. AIS often lack natural control mechanisms
they may have had in their native ecosystem and may interfere with the native plant and animal interactions
in their new “home”. Some AIS have aggressive reproductive potential and contribute to a decline of a lake’s
ecology and interfere with recreational use of a lake. Common Wisconsin AIS include:







Eurasian Watermilfoil
Curly Leaf Pondweed
Zebra Mussels
Rusty Crayfish
Spiny Water Flea
Purple Loosestrife

PRE AND POST TREATMENT AQUATIC PLANT DATA ANALYSIS – MUSKY BAY
The pre-treatment survey was carried out May 28, 2013, and included sampling at the same 37 intercept
points used for the 2013 post-treatment survey on July 12, 2013. The aquatic macrophyte community of
Little Grindstone Lake was moderately diverse each year, given its small size. Table 1 lists the aquatic plant
community statistics during the 2011 - 2013 post-treatment aquatic plant surveys.
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Table 1: Aquatic Plant Community Statistics, Little Grindstone Lake, Sawyer County, Wisconsin.
2011
2012
2013
F.o.o. at sites shallower than maximum depth of plants
90.24
86.49
97.3
Simpson Diversity Index
0.86
0.90
0.91
Avergage number of all species per site
1.83
1.95
2.97
Average number of all species per vegetated site
2.03
2.25
3.06
Average Number of native species per site
1.80
1.84
2.81
Average Number of native species per vegetated site
2.00
2.13
2.97
Species Richness
13
15
18
Community FQI
6.25
6.14
6.19
Average Coefficient of Conservatism
21.65
22.98
24.75

In 2013, Aquatic vegetation was detected at 97.3 percent (%) of photic zone intercept points. A diverse
plant community was sampled during the 2013 post-treatment survey. The Simpson Diversity Index value of
the community was 0.91, taxonomic richness was 18 species, and there was an average of 2.81 species
identified at points that were within the photic zone and an average of 3.06 species present at points with
vegetation present. Nearly all aquatic plant community indices remained stable throughout the project period
from 2011-2013.
The most abundant aquatic plants identified during the 2013 aquatic plants survey were slender naiad (Najas
flexilis), white water lily (Nymphaea odorata), and fern pondweed (Potamogeton robbinsii). All three species
were also the most common sampled during the 2012 post-treatment survey. Table 2 includes the
abundance statistics for each species found during the surveys.
Table 2: Frequency of Occurrence of Aquatic Plant Species by Year, Little Grindstone Lake, Sawyer County, Wisconsin
2011 Survey
2012 Survey
2013 Survey
Specie
% F.o.O.*
Avg. Density % F.o.O.*
Avg. Density % F.o.O.*
Avg. Density
Curly-leaf pondweed
2.44
1.00
10.81
1.25
16.22
1.17
Watershield
7.32
1.00
----8.11
1.00
Muskgrass
2.44
1.00
13.51
1.00
27.03
1.00
Swamp loosestrife
--------2.7
1.00
Common waterweed
21.95
1.00
13.51
1.00
27.03
1.00
Water star-grass
----16.22
1.00
2.7
1.00
Water marigold
7.32
1.00
5.41
1.00
16.22
1.00
Northern water-milfoil
----2.7
1.00
----Slender naiad
14.63
1.00
21.62
1.00
40.54
1.00
Spatterdock
----5.41
1.00
2.7
1.00
White water lily
17.07
1.00
32.43
1.00
40.54
1.00
Pickerelweed
2.44
1.00
--------Large-leaf pondweed
14.63
1.00
8.11
1.00
18.92
1.00
Floating-leaf pondweed
7.32
1.33
10.81
1.00
5.41
1.00
Clasping-leaf pondweed
9.76
1.00
5.41
1.00
2.7
1.00
Fern pondweed
53.66
1.00
35.14
1.00
29.73
1.00
Flat-stem pondweed
--------18.92
1.00
Stiff water crowfoot
----8.11
1.00
----Arrowhead species
--------21.62
1.00
Common bladderwort
--------8.11
1.00
Wild celery
21.95
1.00
5.41
1.00
8.11
1.00
* - F.o.O = Frequency of Occurrence

To compare between years, statistical analysis completed using a Chi-square test with a 5% Type-I error
rate. This error rate is standard in ecological studies and equals that there is a 5% chance of claiming
statistically significant change when no real change occurred. Only those species that display a p-value of
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0.05 or lower changed significantly population-wise between years. To calculate these values, the total
number of sample locations each species was found at is compared between years. The following table
displays statistical changes, if any, for each species sampled in 2013 versus the 2011 and 2012 posttreatment surveys.
Table 3: Statistical Significance of Specie between Sampling Events, Little Grindstone Lake, Sawyer County, Wisconsin
2013 vs 2012
2013 vs 2011
Specie
+/P-Value
significance
+/P-Value
significance
Curly-leaf pondweed

0.496457907
n.s.

0.0335198
*
Watershield

0.077016638
n.s.

0.895841482
n.s.
Muskgrass

0.148227694
n.s.

0.0018363
**
Swamp loosestrife

0.314018389
n.s.

0.289380964
n.s.
Common waterweed

0.148227694
n.s.

0.602028443
n.s.
Water star-grass

0.0470231
*

0.289380964
n.s.
Water marigold

0.134270325
n.s.

0.219294013
n.s.
Northern water-milfoil

0.314018389
n.s.
------Slender naiad

0.078715814
n.s.

0.0100029
*
Spatterdock

0.55557848
n.s.

0.289380964
n.s.
White water lily

0.468791676
n.s.

0.0214568
*
Pickerelweed
------
0.339013313
n.s.
Large-leaf pondweed

0.173783394
n.s.

0.612128972
n.s.
Floating-leaf pondweed

0.394348909
n.s.

0.730698737
n.s.
Clasping-leaf pondweed

0.55557848
n.s.

0.204096989
n.s.
Fern pondweed

0.619432022
n.s.

0.0326808
*
Flat-stem pondweed

0.005427
**

0.0035097
**
Stiff water crowfoot

0.077016638
n.s.
------Arrowhead species

0.0027449
**

0.0016727
**
Common bladderwort

0.077016638
n.s.

0.062973168
n.s.
wild celery

0.64326859
n.s.

0.090637909
n.s.
*, **, *** - Levels of significance.
n.s. - Change not significant
--- - Specie was not sampled in both comparison years

Reduction of CLP, the main goal of the treatments, was marginally successful prior to 2013, which saw an
increase in CLP remaining after treatment within Little Grindstone Lake. From historical levels in 2011 (2.25)
to a 3.0 acres after treatment in 2013, CLP has remained constant with a slight increase from 2012 to 2013.
These treatments were with a targeted dose of approximately 3.0 ppm with the granular herbicide endothall
as active ingredient. The 2013 post-treatment survey showed CLP to be present at 3.00 acres resulting in an
over-all increase of 33% from 2011.
Protection of native species was also an important aspect of AIS management in Little Grindstone Lake by
limiting non-target impact. CLP management within Little Grindstone Lake has no visible impacts to the
native aquatic plant community, which has remained stable and healthy throughout the project. All
community metrics, average coefficient of conservatism, FQI, and Simpson Diversity Index, either remained
stable or increased over time. Additionally, only one species showed a decline over the project; fern
pondweed. Though fern pondweed has declined, it should not be of concern. Similar declines were noted in
nearby waters, whether in AIS management areas or not, during the same time period and it was still found
at nearly 30% of sample points in 2013.
MANAGEMENT SUGGESTIONS
It is important that appropriate management actions continue on a yearly basis to ensure that nuisance
invasive aquatic plant growth, in this case CLP does not reach unmanageable levels. While the level of
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physical plant control experienced in 2013 was not what was desired, there were increases in many of the
native plant species in numbers and densities. There are essentially two basic schools of thought regarding
invasive species management; simplistically one is to control the invasive at all costs, the other is augment
the native plant community as true control of the invasive plant will likely never be achieved and the best
defense is a robust healthy plant native plant community. We try to walk a line between both approaches in
recommending management strategies.
For 2013 CLP growth was not slightly reduced from pre-treatment levels, but the overall trend is still positive
with native plant numbers remaining healthy compared to previous years. However, turions from the
invasive plant are viable for many years within the lake bottom and can continue to provide a seed bank of
CLP growth for that an extended period of time. Because of the location of the CLP bed in a high water
turnover area to due incoming flow, control is difficult due to limited contact time for any chose herbicide’s
active ingredient.
Given the data from this year, as well as the last several years, we would recommend the following course of
action with two different options;

Option A – Stop herbicide management of CLP and consider either early season (prior to the start of turion

production) hand pulling with use of SCUBA divers or local volunteers. The water flowing into and through
the treatment area seriously hampers the effect of herbicide management by reducing contact / exposure
times. Even in light of varying methods, control has been minimal between years. The current population of
CLP, though slightly higher than 2011 levels, has remained stable and localized within the lake without
adverse impact to native species present.

Option B – If herbicide management is to be continued it is strongly recommended that in-lake barriers be

installed on the upstream side of the treatment and possibly encompassing the entire treatment area in order
to reduce herbicide dilution and increase residency time. The barrier would be similar to a typical sediment
curtain with a poly coated canvas wall, which should remain in place for 48 to 72 hours after treatment and
this would likely require a Chapter 30 permit from WDNR. The herbicide of choice should be contact
herbicide given the short exposure time, active ingredient either diquat or endothall applied at maximum
label rates with preference given to granular herbicide verses liquid because of high dilution concerns.
Additionally we recommend, at minimum, an annual AIS survey or citizen monitoring of the population’s
extent to gauge the size and any changes in the infestation from year to year. If active management is again
chosen in the future, we recommend continued pre and post treatment surveys and mapping of both CLP
and native species. Though CLP may be reduced through management, complete extirpation of this AIS
from the Lake is extremely unlikely. Current populations of AIS will fluctuate yearly and control actions
should be altered accordingly. It is possible, if GLA is interested, as AIS populations come under control to a
small and more manageable size, that GLA members can monitor the lake for historic and new AIS
infestations and contract with a qualified consultant on as needed basis, as a cost saving measure.
Because of GLA’s proactive approach in dealing with AIS, the current populations of CLP within the lake,
though stable, have not impacted the native plant community or adversely affected the system. This
protects the health and ecosystem present. However, the Grindstone Lake Association should continue to be
involved in some type of aquatic plant management program to help manage invasive aquatic plant growth
of CLP. AIS are extremely opportunistic plants and can grow to nuisance levels in a very short period of
time. Continued management should occur to ensure the health, aesthetic and recreational value of the lake
is not degraded. This should occur through a two pronged approach of augmenting the native plant
community while targeting reductions in the invasive plants.
The Grindstone Lake Association must remain proactive in their approach. With GLA’s continued commitment
to ensuring the health, aesthetic and recreational values of Little Grindstone Lake are preserved with active
aquatic plant management; the quantity of exotic species such as CLP found on Little Grindstone will be
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appropriately controlled. Stantec appreciates working for GLA this past treatment season and we look
forward to working with you on future projects. Please feel free to contact us if you have any questions
regarding the 2013 chemical treatment or with additional concerns.
Respectfully,
STANTEC CONSULTING SERVICES INC.

James T. Scharl
Staff Scientist/WI Licensed Applicator
Tel: (608) 839-1998 ext. 2026
Fax: (608) 839-1995
Email: james.scharl@stantec.com

Mark Kordus, Associate
Project Manager
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