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1.0 INTRODUCTION 

Berry Lake, Menominee and Oconto 
Counties, is an approximately 209-
acre seepage lake with a maximum 
depth of 27 feet and a mean depth of 
8 feet (Figure 1.0-1).  This 
mesotrophic lake has a relatively 
small watershed when compared to 
the size of the lake.  Berry Lake 
contains 42 native plant species, of 
which southern naiad is the most 
common plant.  Eurasian water 
milfoil (EWM), later confirmed also 
having hybrid EWM (HWM) has 
been present in Berry Lake since at 
least 2007.  A cooperative research 
project with WDNR and Montana 
State University yielded the lake 
contained at least one strain of pure-strain EWM and one-strain of HWM. This report will refer to the 
overall invasive watermilfoil population of Berry Lake as “HWM.” 
 
Numerous control efforts have targeted the HWM population within Berry Lake since discovery, 
including volunteer-based hand-harvesting efforts, spot herbicide treatments (2007, 2008, 2010, 2011), 
an eastern basin-wide 2,4-D treatment in 2012, and a whole-lake 2,4-D treatment in 2016.  Recent 
herbicide treatment trials with florpyrauxifen-benzyl have taken place and will be discussed at length 
during this report. 
 
Like many other seepage lakes in Wisconsin, Berry Lake experiences more dramatic fluctuations in 
water levels through time when compared to lakes that receive surface water inflow (drainage lakes).  In 
the spring of 2013, the US Geological Survey (USGS) installed a continuous water level monitoring 
station on Berry Lake and it has been recording daily water levels almost continuously since July of 
2013.  Figure 1.0-1 displays the daily gage height from Berry Lake from July 2013 to November 15, 
2022.  Water levels trended higher in the years since the gauge was placed with water levels 
approximately five feet higher in late summer 2020 compared to 2013.  Record rainfall in many parts of 
Wisconsin in 2019 and 2020 contributed to the relatively rapid increase in water depth in Berry Lake.  
Since reaching a peak level in spring 2020, water levels have receded somewhat over the course of 2021-
2022 back to approximately the same levels as were measured during the 2018 growing season.   
 
The impact that the water level increase may have on the aquatic plant populations in Berry Lake are 
difficult to determine.  It is speculated that the increase in water depth has made some areas of Berry 
Lake too deep for some species to persist.  Over time, aquatic plant species will shift their location 
towards areas more suitable for them.  In the short-term, this natural disturbance can decrease the 
standard metrics used for evaluating an aquatic plant community.  As water levels stabilize, native plant 
populations may increase to a new stable state.  Overall, some species likely struggle to adapt, while 
other species may thrive.  Pioneering species like EWM can take advantage of the changing landscape 
of aquatic plants, filling in empty niches quicker than many other native species.   

 
Figure 1.0-1.  Berry Lake, Oconto-Menominee Counties. 
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Figure 1.0-1.  Berry Lake water levels from July 2013 through November 2022.  Created using data 
obtained from the USGS Berry Lake water level monitoring station (USGS 2022).   

 
1.1 Historical AIS Management & Planning 

Historical 2,4-D spot treatments have produced seasonal HWM reductions, with HWM populations 
largely returning to pretreatment levels within a year of treatment.  As Best Management Practices 
(BMPs) for invasive watermilfoil control evolved, the BLPOA embraced basin-wide and whole-lake 
2,4-D treatments (Figure 1.0-2).  These control efforts have provided greater magnitude and longevity 
of HWM control.  
 

 
Figure 1.0-2.  Ecological definitions of herbicide treatment.  Created by Onterra   

 



Berry Lake Property 2022 HWM Monitoring & 
Owners Association  Control Strategy Development Report 

Januaryr 2023 
 3 

The last whole-lake 2,4-D treatment occurred in 2018.  Measured herbicide concentrations and exposure 
times met target levels, and HWM control achieved during the year of treatment, but rebounded as soon 
as the year after treatment (2019).  As the BLPOA considered future herbicide management options, 
Onterra recommend the BLPOA consider rotating away from 2,4-D towards a new herbicide chemistry, 
florpyrauxifen-benzyl.  Repetitive treatments with the same herbicide mode-of-action may cause a shift 
towards increased herbicide tolerance in the population, which may have been why HWM rebounded so 
quickly following the 2018 whole-lake 2,4-D treatment.  While florpyrauxifen-benzyl is a similar mode 
of action to 2,4-D (auxin hormone mimic), differences in molecular configuration and binding affinity 
are thought to generate a different enough response in the plant to minimize this potential.    
 
The active ingredient florpyrauxifen-benzyl is sold exclusively by SePRO under the tradename 
ProcellaCOR™.  ProcellaCOR™ has been the state’s most popular spot-treatment strategy for invasive 
watermilfoil management in recent years.  This herbicide has largely been used in spot treatment 
scenarios, but has recently been adopted as a whole-lake or whole-basin treatment options on a number 
of Wisconsin lakes.  The WDNR’s fact sheet on this chemistry can be found here: 
https://dnr.wi.gov/water/wsSWIMSDocument.ashx?documentSeqNo=332109305 
 
The 2020 ProcellaCOR™ treatment on Berry Lake targeted a 10-acre site at 4 prescription dosing units 
(PDU).  This dosing rate continues to be consistent with typical dosing rates being used in EWM/HWM 
spot-treatment designs in Wisconsin.  If herbicide mixing were limited to the volume solely within the 
eastern basin, a concentration of approximately 0.67 ppb would be achieved.  Although it was not 
completely understood at that time, this concentration was sufficient to achieve a meaningful whole-
basin concentration, with Onterra designing purposeful whole-lake and whole-basin treatments as low 
as 0.5 ppb.  This means that along with the upfront high concentration in the application area, the eastern 
basin likely reached an equilibrium concentration that at an extended exposure are anticipated to impact 
EWM/HWM and sensitive native species throughout that basin.  The 2020 Late-Season HWM survey 
located just one single HWM plant in the entirety of the eastern basin of Berry Lake, and no HWM was 
located in the vicinity of the herbicide treatment. 
 
1.2 2022 EWM Management Strategy 

Building off their successful 2020 ProcellaCOR™ treatment, the BLPOA developed a control strategy 
to target a dense but small area of HWM within the western basin.  Even after buffering the EWM colony 
by 40 feet, the constructed application area was only 3.7 acres (Map 1).  Herbicide tends to dissipate out 
of small treatment sites quicker than large sites, which is why the dosing strategy was higher than was 
employed in 2020 (5.0 PDU vs 4.0 PDU).  If herbicide mixing were limited to the volume solely within 
the western basin, a concentration of approximately 0.24 ppb would be achieved, approximately half the 
levels of what Onterra would employ for a planned whole-lake treatment.  Onterra has observed some 
basin-wide EWM reductions at similar concentration scenarios, but it was unclear if the presumably 
hardier HWM will be impacted to the same levels as those other case studies targeting pure-strain EWM.  
Therefore, the success of this treatment was thought to be largely reliant on the initial concentrations and 
exposure time of the spot treatment within minimal additional impacts from the extended exposure of 
the whole-basin concentration.  More discussion on this topic is included in the 2021 HWM Monitoring 
& Control Strategy Development Report.  
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1.3 Pre-Treatment Confirmation and Refinement Survey 

Onterra ecologists completed the pre-treatment confirmation and 
refinement survey on June 9, 2022.  The main purpose of this site visit 
was to conduct the pretreatment sub-sample point-intercept (PI) data to 
help understand the change in occurrence of EWM and native plants 
following the treatment. Parameters such as plant growth stage, water 
temperature, and water depth were also investigated to confirm the 
final treatment strategy.  During this visit, Onterra staff delivered the 
equipment and monitoring supplies related to the herbicide 
concentration monitoring efforts being completed by volunteers from 
the BLPOA.   
 
This survey was conducted using a combination of survey methods 
(visual, rake tows), but largely consisted of visual observations as the 
EWM was visible from the surface.  Water temps were starting to warm 
up, with water temps taken at 5 feet being 65.3°F.  Using an optical 
probe, the pH was measured at 8.77.  New EWM growth was apparent 
on the target plants and appeared to be in an active growth stage ideal 
for treatment (Photo 2.1-1). 
  
No alterations to the originally proposed strategy were made as a result 
of the pre-treatment survey.  Onterra recommended the treatment 
proceed as soon as logistically possible, considering the volunteer 
samplers availability, ideal weather conditions (i.e. low winds), and WDNR permitting considerations.   
 
The herbicide application was completed during the morning of June 16, 2022 by Aquatic Biologists, 
Inc.  The applicator noted light southwest winds (0-5 mph) within the application area at the time of 
treatment with moderate 10-15 mph winds on the opposite site of the lake.  The surface water temperature 
reading was 73.8°F. 
 
2.0 2022 AQUATIC PLANT MONITORING RESULTS 

It is important to note that two types of surveys are discussed in the subsequent materials: 1) point-
intercept surveys and 2) HWM mapping surveys.  The point-intercept survey provides a standardized 
way to gain quantitative information about a lake’s aquatic plant population through visiting 
predetermined locations and using a rake sampler to identify all the plants at each location.  The survey 
methodology allows comparisons to be made over time, as well as between lakes. It is common to see a 
particularly plant species, such as HWM, very near the sampling location but not yield it on the rake 
sampler.  Particularly in low-density colonies such as those designated by Onterra as highly scattered 
and scattered, large gaps between EWM plants may exist resulting in EWM not being present at a 
particularly pre-determined point-intercept sampling location in that area.   
 

 
Photo 1.3-1.  EWM plants 
observed during a June 9, 
2022 pre-treatment sub point-
intercept survey on Berry 
Lake. Photo by Onterra, LLC  
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While the point-intercept survey is a valuable tool to understand the 
overall plant population of a lake, it does not offer a full account 
(census) of where a particular species exists in the lake.  During the 
HWM mapping survey, the entire littoral area of the lake is surveyed 
through visual observations from the boat (Photograph 2.0-1).  Field 
crews supplemented the visual survey by deploying a submersible 
camera along with periodically doing rake tows.  The HWM 
population is mapped using sub-meter GPS technology by using 
either 1) point-based or 2) area-based methodologies.  Large 
colonies >40 feet in diameter are mapped using polygons (areas) and 
are qualitatively attributed a density rating based upon a five-tiered 
scale from highly scattered to surface matting.  Point-based 
techniques were applied to AIS locations that were considered as 
small plant colonies (<40 feet in diameter), clumps of plants, or 
single or few plants.   
 
Overall, each survey has its strengths and weaknesses, which is why 
both are utilized in different ways as part of this project.   
 
2.1 Quantitative Monitoring: Sub-Sample Point-Intercept Survey 

A quantitative monitoring plan was devised for this trial 
treatment site in which a total of 35 sub-sample point-
intercept sampling locations are contained within the 
treatment site (Figure 2.1-1).  The quantitative assessment 
would be completed through the comparison of the sub 
point-intercept survey from mid-June 2022 (year of pre-
treatment) to 2022 (year of post-treatment).  The 2022 
herbicide treatment was planned for roughly the middle of 
June.  This slight delay in implementation allowed the 
pretreatment sub-sample point-intercept survey to take 
place after many native plants have emerged from winter 
dormancy.   
 
Figure 2.1-2 displays the littoral frequency of occurrence 
of aquatic plant species located in the treated site before 
(June 2022) and after (September 2022) treatment.  The 
littoral frequency of occurrence of HWM exhibited a 
statistically valid 40% decrease between the two surveys; 
however. HWM was still present at 15 sampling locations 
in the post-treatment survey which falls short of 
expectations for this treatment.  Illinois pondweed (Potamogeton illinoensis) exhibited a statistically 
valid increase between the two surveys, while all other species present in the site did not exhibit valid 
changes in occurrence.  This is likely a reflection of the timing of the surveys in which this species was 
likely at an early growth stage during the mid-June pretreatment survey timing compared with the 
September post treatment survey.   
 

 
Photo 2.0-1.  EWM mapping 
survey on a Waushara County, 
WI lake.  Photo credit Onterra. 

 
Figure 2.1-1.  Berry Lake 2022 
Quantitative Monitoring.   20m spacing, 
n=35. 
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Figure 2.1-2. Littoral frequency of occurrence of aquatic plants from a June 2022 (Pre-Treatment) and 
September 2022 (Post-Treatment) point-intercept survey in Berry Lake.  Asterisk represents statistically 
valid change (Chi-Square α = 0.05).  n=35. 

 
2.2. Qualitative Monitoring: EWM Mapping Surveys  

Qualitative monitoring compares the late-summer EWM mapping survey population mapped during 
2021 (pre-treatment) and late-summer 2022 (post-treatment).  Onterra ecologists conducted the Late-
Summer HWM Mapping Survey on Berry Lake on September 1, 2022.  The results of the survey are 
displayed on Map 2.  A few colonized areas of EWM were delineated in the lake including a 
scattered/dominant colony within the 2022 herbicide treatment site on the west end of the lake (Figure 
2.2-1 – right frame).  The late-summer 2022 survey indicates that the HWM footprint remained 
approximately the same as the 2021 survey, with a slight decrease in density such that no areas consisted 
of a highly dominant rating.  These data indicate that the treatment did not meet control expectations.   
 
An area of colonized EWM was mapped in the vicinity of the public boat landing on the east end of the 
lake, and a few other isolated colonized areas were mapped along the southern portions of the lake.  
Several single or few plants, clumps of plants, and small plant colony occurrences were also mapped in 
various locations around the lake.  The HWM population in the 2020 herbicide treatment site (A-20) in 
the eastern basin continues to show population reductions two years post-treatment.  Only a few clumps 
of plants and single or few plants occurrences were located within the application area in the late-summer 
2022 survey, whereas large contiguous colonies had been present in 2019 before treatment (Map 2, 
bottom frame).   
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Late-Summer 2021 Late-Summer 2022 

  

 
 

Figure 2.2-1.  EWM Mapping Survey results from before (2021) and after (2022) a ProcellaCOR™ 
treatment in the west end of Berry Lake. Data from Onterra Late-Summer EWM Mapping Surveys. 

 
Overall, the HWM population was similar lake-wide between the 2021 and 2022 late-summer mapping 
surveys with one notable increase in plants being in the vicinity of the boat landing (Map 2).  A total of 
2.9 acres of colonized HWM was mapped in the 2022 survey compared to 2.6 acres in 2021.  The total 
acreage of HWM in Berry Lake has remained relatively low since the 2018 whole-lake 2,4-D treatment 
as the BLPOA has conducted follow up integrated pest management activities including professional 
hand harvesting and herbicide spot-treatments (Figure 2.2-2).   
 
2.3 Herbicide Concentration Monitoring 

The herbicide concentration monitoring plan associated with the treatment was developed by Onterra 
and the WDNR, with the intent of gaining sufficient data to aid in understanding the concentrations of 
florpyrauxifen-benzyl that were achieved in the hours and days after treatment.  Samples were collected 
four total sites following treatment – two within the application area, and two sites located in the deep 
hole area of each of the basins.  Site B3 was located in the middle of the western basin, and B4 was 
located in the deep hole of the eastern basin.  Samples were collected at nine time intervals after treatment 
beginning at 3 hours after treatment (HAT), with additional samples collected at 9, 24, and 48 HAT as 
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well as 4, 7, 14, 21, and 28 days after treatment (DAT).  Samples were collected by a volunteer member 
of the Association and upon completion of the sampling, were shipped to EPL Bio Analytical Services 
in Niantic Illinois for analysis.  This lab was identified by the WDNR as being able to detect 
florpyrauxifen-benzyl at lower levels than the herbicide manufacturer’s facility – 1 part per billion (ppb).  
A copy of the herbicide concentration monitoring plan is included as Appendix A.   
 
The EPL Lab reports the concentration in parts per billion (ppb) of the initial parent active ingredient in 
ProcellaCOR™ (florpyrauxifen-benzyl, SX-1552), as well as an acid metabolite (SX-1552-A) which is 
the immediate by-product that it breaks down into.  Studies have indicated the acid derivative of 
florpyrauxifen-benzyl to be active on EWM at some concentrations albeit to a lesser degree than the 
primary active ingredient.  Figure 2.3-1 and Table 2.3-1 display the concentrations of florpyrauxifen-
benzyl from the four monitoring locations.  Sites B1 and B2 were located within the treatment area.  The 
active ingredient was not detected at site B1 and measured 0.09 ppb at site B2 at 3 HAT.  The active 
ingredient was still not detected at site B1 and was measured at 0.005 ppb at B2 at 9 HAT.  By 24 HAT, 
the active ingredient was measured at 0.35 ppb at site B1 and 0.012 ppb at site B2.  At 48 HAT, the 
active ingredient measured 0.034 ppb at site B2.  By 168 HAT (7 DAT), the last sampling interval for 
sites B1 and B2, the active ingredient was not detected at either site. 
 

Table 2.3-1.  Florpyrauxifen-benzyl (SX-1552) concentrations at four monitoring locations following a 
June 2022 ProcellaCOR™ herbicide treatment in Berry Lake. 

 
 

 
Figure 2.3-1. Berry Lake 2022 Florpyrauxifen-benzyl concentration monitoring results.  SX-1552.  Samples 
collected beyond 168 DAT at site B3 were below detection limits and not displayed on this figure. 
 

3 9 24 48 96  (4 DAT) 168 (7 DAT) 336 (14 DAT) 504 (21 DAT) 672 (28 DAT)

B1 0.000 0.000 0.035 0.000 0.0000 0.000

B2 0.09 0.005 0.012 0.034 0.0000 0.000

B3 0.007 0.010 0.030 0.017 0.008 0.0000 0.0000 0.000 0.000

B4 0.000 0.000 0.000 0.000

Florpyrauxifen-benzyl (SX-1552) ppb HAT 
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Figure 2.3-2 explores the comparative concentrations within the application areas during the 2020 
treatment and 2022 treatment.  During the 2020 treatment, the initial high concentrations of the spot 
treatment are observed at 1-2 HAT (0.83 and 0.9 ppb) along with the longer but lower concentrations 
once mixed within the eastern basin (~0.5 ppb at 4-6 HAT).  The first sampling interval during 2022 was 
at 3 HAT and the herbicide had already largely dissipated out of the application area.  The concentrations 
remained much lower throughout the monitoring period. 
 

 
Figure 2.3-2. Berry Lake 2020 and 2022 Florpyrauxifen-benzyl concentration monitoring results.  SX-1552.  
 
In an effort to understand the basin-wide herbicide concentration following dispersion and dissipation 
away from the herbicide application area, samples were collected from the deep hole within the both the 
western and eastern basins of Berry Lake (sites B3 and B4).  Concentrations at sites B3 and B4 are 
expected to be reflective of the basin-wide concentration following treatment.  Studies of this nature 
conducted to date indicate herbicide mixes and reaches equilibrium within the mixing water volume by 
approximately 24-48 HAT.  Concentrations peaked in site B3 at 0.030 ppb at 24 HAT and by 168 HAT, 
the active ingredient was not detected in the rest of the sample intervals. This is much less than that 
anticipated 0.24 ppb, likely from the following two factors.  First, wind direction at the time of the 
application was from west to east, potentially mixing the herbicide into the eastern basin.  As will be 
subsequently discussed, the active ingredient could have fallen short of predicted levels as the herbicide 
converts into the acid metabolite form during the time it takes to mix evenly within this basin. 
Preliminary research suggests that ProcellaCOR may have a different or quicker breakdown pattern 
(hydrolysis into acid metabolite) in waters with pH values near or exceeding 9.0.  The pH of Berry Lake 
was measured as 8.7 during the pretreatment survey. 
 
Concentrations of the acid metabolite (SX-1552-A) are displayed on Table 2.3-2 and Figure 2.3-3.  While 
some acid metabolite was measured at site B3, none was detected at site B4 in the eastern basin.  These 
data indicate that minimal amounts of the acid metabolite were detected in the lake following treatment.   
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Table 2.3-2.  Florpyrauxifen-benzyl – acid metabolite (SX-1552-A) concentrations measured at four 
monitoring locations within Berry Lake following a June 2022 ProcellaCOR™ herbicide treatment. 

 
 

Figure 2.3-3 Florpyrauxifen-benzyl – acid metabolite (SX-1552-A) concentrations measured at four 
monitoring locations following a June 2022 ProcellaCOR™ herbicide treatment in Berry Lake. 

 
3. 0 CONCLUSIONS AND DISCUSSION 

The coordination and implementation of the 2022 HWM management strategy was completed as planned 
for Berry Lake. Volunteer efforts provided by the BLPOA were instrumental in the completion of the 
post-treatment herbicide concentration monitoring associated with the treatment.   
 
Monitoring results indicate marginal HWM reductions in the ProcellaCOR™ spot treatment site in Berry 
Lake, far below expectations.  Any impacts to HWM in 2022 were likely short-lived and resulted in 
seasonal suppression in the target area.  Impacts to native aquatic plants were not detected within the 
monitoring that occurred and are not expected to have occurred based on the minimal herbicide 
concentrations measured in the treatment site and western basin of the lake.  The measured concentration 
of the herbicide active ingredient was minimal in all post-treatment samples, whereas typically higher 
concentrations are measured within the application area during the earliest sampling intervals.   
 
Most often the limiting factor in meeting control expectations in a spot treatment design is achieving 
sufficient herbicide concentration exposure times (CET’s) needed to kill the target plants.  Relatively 
small treatment areas often fail to meet CET’s when rapidly dissipating herbicides like 2,4-D are used, 
however ProcellaCOR™ is thought to be more effective in these scenarios.  There are a number of factors 
that may impact herbicide dissipation rates (e.g. flow, underwater currents, groundwater inlets, etc.), 
with wind conditions potentially being one that can be controlled for.  For this reason, Onterra 
recommends spot treatment applications take place during a period of minimal wind if logistically 

3 9 24 48 96 (4 DAT) 168 (7 DAT) 336 (14 DAT) 504 (21 DAT) 672 (28 DAT)

B1 ‐0.017 ‐0.039 0.002 0.007 0.0590 0.031

B2 0.02 ‐0.006 ‐0.022 ‐0.006 0.0443 0.061

B3 0.006 ‐0.015 0.015 0.033 0.033 0.0332 0.0018 0.030 0.00553

B4 ‐0.030 ‐0.033 ‐0.024 ‐0.004

Florpyrauxifen-benzyl acid metabolite (SX-1552 - A) ppb HAT 
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possible.  The BLPOA included a condition on timing of the treatment by the applicator with the 
statement: “Attention would also be made to forecasted weather conditions between treatment and two 
days after treatment that may impact herbicide mixing, such as moderate wind and storm events.  “ 
 
Wind speed and direction data recorded from a weather station located at the Shawano airport, 
approximately 8 miles southwest of Berry Lake is investigated in Figure 3.0-1.  These data show that 
winds were generally out of the west or northwest and ranged from approximately 9-12 mph during the 
timeframe of the herbicide application and continuing during the remainder of that day.  Onterra’s 
experience is that offshore winds are the most influential to dissipation, whereas winds towards shore 
can accumulate the herbicide along that shoreline.  Further, wind direction would have been towards the 
connection to the eastern basin and flushing herbicide into that basin.  When looking at the measured 
herbicide concentration data in the context of the wind data, it is likely that wind played a factor in 
impacting the efficacy of the 2022 herbicide spot treatment.  The magnitude of the wind would have 
negatively impacted the ability of reaching initial high concentrations within the application area and the 
wind direction may have allowed increased herbicide dilution into the eastern basin which minimized 
the ability to function as a western basin-wide treatment   
 

 
Figure 3.0-1. Recorded wind speeds surrounding the 2022 herbicide application in Berry 
Lake.  Data from Wunderground.com – Shawano Station: SBartlett_WS2000. 

 
4.0  2023 HWM MANAGEMENT AND MONITORING STRATEGY 

Within the approved Comprehensive Management Plan for Berry Lake (March 2015), the BLPOA 
outlined a management goal to “Control Existing and Prevent Further Aquatic Invasive Species 
Infestations within Berry Lake.”  The BLPOA has been initiating this management action, starting with 
a 2018 whole-lake 2,4-D treatment, followed by an IPM program of hand-harvesting/DASH and 
spot/basin-wide herbicide treatments.  More information on the evolving IPM Plan can be found in the 
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2020 HWM Monitoring & Control Strategy Assessment Report(Jan 2021) and 2021 HWM Monitoring 
& Control Strategy Development Report(March 2022).  
 
The BLPOA’s evolved management strategy includes targeting HWM populations that are dominant or 
greater in density with herbicide treatment strategies.  These strategies would consider basin-wide or 
whole-lake approaches when applicable.  The remnant HWM colony in the 2022 treatment area would 
still meet this trigger of considering treatment in 2023.  The windy conditions that accompanied the 2022 
treatment are unfortunate, as this artifact makes it unclear if more favorable weather conditions would 
be enough to overcome the quick herbicide dissipation that accompanies targeting a relatively small and 
offshore treatment site such as was attempted in 2022.  After careful discussion, the BLPOA is not 
considering retreatment of this area in 2023 due to the uncertainty of success even with more ideal 
treatment conditions, their desire to space out treatments for the health of their aquatic ecosystem, and 
financial limitations.  
 
The BLPOA will follow their original intended course of action outlined within their open AIS Control 
Grant, utilizing professional manual removal efforts to preserve the gains made from past herbicide 
treatments.  The budgeted amount for hand harvesting in the grant is sufficient for approximately one 
day of effort with Diver Assisted Suction Harvesting (DASH).   
 
Onterra and the BLPOA discussed EWM manual removal options for 2023.  The BLPOA has learned 
from its past efforts that targeting large and dense EWM colonies with manual removal is not likely to 
be effective.  Manual removal is most effective when targeting scale-appropriate manageable EWM 
occurrences.  The EWM population in the 2022 herbicide management site is too large and dense to be 
effective with the budgeted amount of manual removal effort.  Therefore the BLPOA is going to focus 
manual removal efforts in the eastern basin, including the 2020 treatment area, where individual EWM 
plants can appropriately be targeted.  The BLPOA would also consider hand-harvesting efforts in the 
vicinity of the public boat landing.  The use of traditional hand-harvesting vs DASH may allow more 
maneuverability targeting these isolated occurrences.  At a cheaper price, the BLPOA may be able to get 
closer to 1.5 days of traditional hand-harvesting for the cost of a day of DASH.  Please note that DASH 
efforts require a WDNR permit, but traditional hand-harvesting efforts do not.  More conversation 
between the BLPOA and the chosen hand-harvesting firm would be needed to work through these facets. 
 
Additional aquatic plant monitoring is planned in 2023 through the completion of a whole-lake point-
intercept survey.  The whole-lake point-intercept survey will be valuable in assessing the lake-wide 
aquatic plant population and results are compared to previous or future surveys to monitor aquatic plant 
populations in the lake.  The last point-intercept survey on Berry Lake took place in 2020. 
 
4.1 Aquatic Plant Management Plan Update 

The Berry Lake Property Owners Association completed a Comprehensive Management Plan in March 
2015.  The BLPOA aims to update portions of that plan, producing an Aquatic Plant Management Plan 
that integrates advancements in science and understanding of EWM management since 2015.  The 
project would utilize existing aquatic plant data, namely all available whole-lake point-intercept data 
(2007-2020) and late-season EWM mapping data (2013-2022) as applicable.  An anonymous stakeholder 
survey will be distributed to all BLPOA members and Berry Lake riparians.  A series of planning meeting 
will be conducted between Onterra ecologists/planners and a focus group of approximately 6-8 members 
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of the BLPOA.  The final result will be the development of an implementation plan that updates the 
BLPOA’s aquatic plant management related goals and actions.   
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Berry Lake Final ProcellaCOR Sampling Plan 
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Berry Lake, Menominee-Oconto (WBIC:418300) 
2022 Herbicide Sample Plan 

Onterra, LLC 

Berry Lake, located on the border of Menominee and Oconto counties, is an approximately 209-
acre seepage lake that has a maximum depth of 27 feet.  Florpyrauxifen-benzyl (commercially as 
ProcellaCOR™) is proposed to be applied to 3.7 acres in the western basin of the lake in early-
summer 2022 to control Hybrid Eurasian watermilfoil.  Herbicide concentration sampling will be 
conducted in order to monitor the herbicide concentrations in the hours and days following the 
application.   

Water samples will need to be collected at the sites and depths listed below.  Data are in decimal 
degrees and the datum is WGS84.  Locations of each sampling site are displayed with green 
squares on the image below. 

Berry Lake Herbicide Sample Sites 
Site Label Site Description Station ID Latitude Longitude Sample Depth 

B1 West Basin Application Area 10051051 44.88945 -88.48888 Integrated (0-6 feet) 
B2 West Basin Application Area 10056216 44.88826 -88.48868 Integrated (0-6 feet) 
B3 West Basin - Center 10051049 44.88897 -88.48365 Integrated (0-6 feet) 
B4 Deep Hole 433300 44.89036 -88.47442 Integrated (0-6 feet) 

Please note that a single sample is to be collected before the treatment as a ‘control’ for the lab 
analysis.  Please collect the pre-treatment sample from site B1 at a time that is most convenient for 
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the volunteer but as close to the treatment date as possible.  After the herbicide application is 
completed, 25 additional samples will need to be collected at nine different time intervals 
throughout the project and are listed in the table below.  Sample collection intervals are listed 
either as Hours After Treatment (HAT) or Days After Treatment (DAT).  Direct communication 
between the water sample collector and the herbicide applicator is necessary to ensure the collector 
is prepared to begin three hours after treatment is completed.  If a sample cannot be collected at 
the interval listed below, please collect the sample as soon as reasonably possible and record the 
change.   
 

 
 

All water samples will be collected using a six-foot integrated sampler (Photo 1).  A video tutorial 
demonstrating the proper sample collection methodology is available on Onterra’s YouTube web 
page: click here 
 

 
Due to the extremely low concentrations being measured at the laboratory (<1 part per billion), it 
is very important to thoroughly rinse the integrated sampler device and the custom mixing 
bottle with the water from each sampling site upon arrival at the site.  Water is collected by 
pushing the integrated sampler straight down to a depth of six feet; or in water shallower than six 
feet, down to approximately one foot above the bottom sediment.  The sampler is brought to the 
surface and emptied into a customized mixing bottle by pushing open the stop valve at the end of 
the integrated sampler (Photo 2).  Water should be poured from the custom mixing bottle to triple 
rinse the clear glass bottle.  After the clear glass bottle is triple rinsed, it is to be filled for a fourth 
time with the water from the custom mixing bottle and then carefully poured into the brown glass 
bottle which has a preservative solution already inside (Photo 3).   
 

 
Photo 1. 6-foot Integrated sampling device constructed of PVC tubing. 

6 Feet 

https://www.youtube.com/watch?v=KSkAB0vF-Kc
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Please use a fine-tipped permanent marker to record the date and time the sample is collected on 
the sticker label of the brown glass bottle.  The final sample (in the brown bottle) as well as the 
emptied clear glass bottle should be carefully placed back within the bubble wrapped pouch to 
protect from accidental breakage.   
 
While the samples are being collected, they should be kept cold and out of direct sunlight by 
keeping them in a small cooler on the boat.  After collection, all samples should be stored in a 
refrigerator until shipping.   
 

 
Onterra will provide all of the necessary supplies to complete the sampling and provide training to 
the volunteer(s) collecting the samples.  Onterra has a supply of handheld GPS units and integrated 
sampler devices available to loan out for the duration of the sampling upon request.  All other 
materials, including sampling bottles with labels, a customized mixing bottle and necessary 
paperwork will be provided.   
 
Please fill out the yellow highlighted fields on the Chain of Custody forms including: 
 

- Sampler: (Volunteer Name) 
- Client Sample ID: (example: B1, B2, B3, or B4) 
- Date sample is collected 

 

When all sampling is complete, the water samples and Chain of Custody Datasheets should be 
shipped by overnight currier to: 
 

EPL Bio Analytical Services 
9095 W. Harristown Blvd. 
Niantic, IL 62551 

 
Samples should not be shipped on loose ice.  Ice packs or frozen water bottles (contained in a zip 
bag) may be shipped with the samples to keep them cool.  Samples should not be shipped on a 
Friday, but rather refrigerated and shipped on the following Monday.   
 
  

  
Photo 2.  Emptying the water sample 
from the integrated sampler device 
into the custom mixing bottle. 

Photo 3.  Clear glass mixing bottle and final brown 
glass bottle. 
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If you have any questions, please reach out to one of the contacts listed below.   
 

Project specifics, logistics and sampling methods 
Todd Hanke 

Onterra, LLC 
thanke@onterra-eco.com 
Cell Phone (920) 360-7233 

Office Phone (920) 338-8860 

Andrew Senderhauf 
Onterra, LLC 

asenderhauf@onterra-eco.com 
Cell Phone (920) 279-9994 

Office Phone (920) 338-8860 
WDNR Support 

Michelle Nault 
WI DNR 

Michelle.Nault@wisconsin.gov 
Office (608) 513-4587 

Brenda Nordin 
WI DNR – Lakes Coordinator 

Brenda.Nordin@wisconsin.gov 
Office (920) 360-3167 

SePro (ProcellaCOR manufacturer) 
Michael Hiatt 

SePro Aquatic Specialist 
michaelh@sepro.com  
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