@ AQUATIC CONTROL TECHNOLOGY, INC.

POND AND LAKE MAMAGEMENT SPECIALISTS

January 05, 2011

Lake Singletary Watershed Association
C/o Mr. Tim Vanderlinden, President
103 West Sutton Rd.

Sutton, MA 01590

Re: 2010 Project Completion Report - Aquatic Management Program at Lake Singletary.

Dear Tim:

Provided below is a summary of the different tasks and highlights for the 2010 Aquatic
Management Program at Lake Singletary. Interim reports that were sent over the course of the
summer are attached. A chronological listing of the primary activities and tasks provided by
Aquatic Control is provided below.

e Received Order of Conditions Extension — Town of Sutton .................. 5/19/10
o Receipt of approved DEP "License To Apply Chemicals"..................... 7/1/10
o Pre-Treatment INSPECTION ........cooviiiiiiiiiiiiee et 7/6/10
o SUPPIEMENTAl SUIVEY ....ooiiiiiiiiiiie e 7/30/10
e Reward (diquat) treatments of invasive milfoil weed..................cccoone 8/11/10
o Copper Sulfate treatment of nuisance algae.........c.cccccoeeeeevriiiiiieienneeen. 8/11/10
e SCUBA Diver Hand-pulling effort ..........cccooviiiiiiiniieeiiin 8/24 thru 8/26/10

Pre-treatment Inspection:
On July 6™ 2010 Biologist, Erika Haug conducted a shoreline survey of Lake Singletary. The day of
the survey was sunny and breezy. The breeze made the water choppy in places for surface
visualization through polarized lenses and as such the throw-rake was used to confirm the vegetation
assemblage. Native species observed throughout the lake
included thin-leaf pondweed (Potamogeton pusillus), Fanwort on a throw-rake in the
Robbins’ pondweed (Potamogeton robbinsii), naiad (Najas southern end of Lake Singletary
flexilis), bladderwort (Utricularia sp), and tapegrass
(Vallisneria americana). Thin-leaf pondweed was matted
and near the surface in several locations on the pond.

The areas of dense and pervasive fanwort growth were
found in the southern end of the lake and in the cove flanked
by Marsh Road and West Sutton Road. This cove has
typically contained a mix of milfoil and fanwort in years past,
however this year no milfoil was observed amongst the
fanwort in the cove on July 6 2010. Rather, during the
survey the assemblage consisted primarily of dense fanwort
with lesser amounts of naiad and bladderwort. In the
southern end dense fanwort was observed growing in
greater than ten feet of water. It appeared to extend further
out into the lake than was observed prior to 2009. A few
small patches of fanwort were also observed along the south
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eastern shore of Lake Singletary.

Variable milfoil was only observed in the northern portion of the lake in the cove opposite the boat
ramp. Often more Eurasian milfoil is observed later in July and as such a supplementary survey is
often required.

The Secchi Disk reading mid-lake was approximately 9.5 feet, which is slightly lower than typical.
During the survey it was visually noted that the microscopic algal density appeared to be high in
some of the coves and shallow areas. This high algae density may be transient and a result of the
high temperatures and sunny days experienced at the time. An overview of the algae showed the
dominant groups present were golden algae species (Chrysophytes) and diatoms (Bacillariophytes)
with some green algae species (Chlorophytes). No blue-green algae species were observed in the
sample collected and as such it was recommended that no-treatment be performed in early July.

Supplementary Vegetation Survey:

A supplementary vegetation survey was conducted on July 30" 2010 by ACT Biologists, Gerald
Smith and Erika Haug and several LSWA members. The purpose of this inspection was to
finalize Reward (diquat) treatment areas targeting milfoil and other nuisance aquatic plant
species. Approximately 5 acres of Eurasian milfoil were designated for treatment. During the
survey, treatment of select areas where nuisance native plants were impairing recreation was
discussed. These areas were of nuisance native plant growth had been observed in early July
and appeared to have increased in biomass and density at the time of the supplementary
inspection. Within these areas, the vegetation was dominated by thin-leaf pondweed
(Potamogeton pusillus), snhail-seed pondweed (Potamogeton bicupulatus), tapegrass
(Vallisneria americana) and naiad (Najas flexilis). These species were growing in dense patches
that were generally at or within a foot of the surface over approximately 10 acres total (figurel).

During the survey a build-up of windblown algae
was observed along the eastern shore of Lake
Singletary. The Secchi Disk reading within the
algae bloom was 10.7 feet and in the center of the
pond the Secchi Disk reading was approximately
12.5 feet. Two algae samples were collected (one
in the bloom and one mid-lake) and the sample
were analyzed by Aquatic Control’'s Biologist, Pete
Beisler. Within the bloom, diatoms and green
algae species were dominant with lesser amounts
of blue-green algae species being present. In the
mid-lake sample a low cell count was observed
with blue green algae species and green algae
species being equally dominant. LSWA was
advised to keep track of the Secchi Disk readings within the bloom and mid-lake as well as the
accumulation of blue-green clumps along the eastern shoreline.

Algae clumps observed during the
supplementary vegetation survey 2010

Milfoil and Nuisance Native Plant Treatment:

On August 1, 2010 approximately 15 acres of Eurasian milfoil and nuisance native plant species
were treated with Reward (diquat) herbicides (figure 1). The day of the treatment was sunny with a
slight wind. The treatment was conducted from an Airboat equipped with a 100 gallon tank and
calibrated pumping system. The diluted chemical was dispensed through weighted hoses sub-
surface to reduce drift. Prior to all treatments the shorelines were thoroughly posted. Posters
depicted the treated areas and explained the use restrictions. Other notifications were made to the
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various town boards and commissions by the LSWA. During the treatment an LSWA member
informed boaters and residents utilizing the lake of the treatment and the use restrictions. The
treatment proceeded without incident and was largely successful at controlling milfoil and other target
plants.

Management of Nuisance Algae:

Lake Singletary has historically experienced periodic blue-green algae (cyano-bacteria) blooms
in the summer months. The composition of algal species and reports of declining water clarity
prompted a partial lake copper sulfate treatment around the perimeter of the lake (figure 2). The
treatment was conducted concurrently with the Reward treatment on August 11, 2010. That
treatment proceeded smoothly and we received no further reports of algal “scums” or nuisances
for the balance of the year.

Fanwort Hand-pulling:

Diver hand-pulling was utilized to manage areas of lower density fanwort observed during the
two July inspections (figure 1). Additionally several areas such as the area in front of the boat
ramp and around the island in front of the boat ramp as well as the south western shore were
inspected by divers although no fanwort was observed in these areas during the July surveys.
These areas were inspected to ensure that all scattered fanwort was removed from these high
traffic areas, where scattered fanwort has historically been observed. Neither visualization
through polarized lenses nor the use of an underwater camera or throw-rake can compare with
the field of vision and assessment of feasibility that is gained with having a trained diver survey
the areas of concern.

Over the course of three days (August 24-26 2010) a team of two divers and a boat tender
completed the 24 hours of fanwort hand-pulling approved by the Association. Over the course of
the 24 hours of hand-pulling an estimated 5,900 plants were pulled from the 8 areas designated
for hand-pulling and inspection.

The divers first visited the areas designated for hand-pulling followed by the areas designated
for inspection (figure 1). In the areas designated for hand-pulling the divers pulled as much of
the low density growth as possible, while keeping in mind that they would need to visit all of the
areas. If an area had too much fanwort to hand-pull in the allotted time, the divers estimated the
amount of time to finish hand-pulling the area and moved on to the next area. This method
ensured that all areas were inspected and that as much of the low density new growth and
expansion of fanwort as possible was pulled in the 24 hours. The divers found several patches
of denser fanwort that would take too much time to pull in the 24 hours allotted (See attached
interim report). They estimated an additional 2 to 3 days would be required to hand-pull the
remaining fanwort in these areas.

Based on the reduced number of plants pulled from each area and diver observations we feel
that hand-pulling on an annual basis is helping to partially contain and slow the spread of
fanwort throughout the lake. Due to the density of patches in deeper water (particularly in the
southern end of the lake), fragmentation, re-rooting and some re-growth is still occurring in
areas where we have historically hand-pulled fanwort. It is important to recognize that although
there is overlap between the areas where drawdown occurs and where hand-pulling occurs,
these management actions are not redundant. Even in a perfect weather year for drawdown
we may nhot see 100% control and in these years hand-pulling helps to clean up and remove
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fanwort not controlled by drawdown, preventing further spread in these high use areas. In
years when the conditions are not well suited for control of fanwort by drawdown, it is important
to hand-pull the fanwort regrowth and newly rooted fragments to keep dense patches from
forming that may not be efficiently controlled by hand-pulling if left unabated. There is no telling
what the weather will do for any given number of years; however by using both drawdown and
hand-pulling we believe some further control over the rate of fanwort expansion is being
achieved. In fact, in 24 hours in 2009 ~12,240 fanwort plants were pulled and in 24 hours in
2010 ~5,900 plants were pulled. This reduction in the number of plants pulled is not an
indication of a reduction in the productivity of the hand-pullers but rather it is an indication of
more widely scattered growth in 2010. If the growth is more widely scattered then more area
can be searched for plants but fewer plants are likely to be pulled overall.

2010 Point Intercept Survey:

Methods:

A 210 foot grid was established to create 147 sampling points over the littoral zone of the lake
using ArcView GIS (Geographic Information Systems) software. The littoral zone was
determined utilizing bathymetry maps created by the Massachusetts Division of Fisheries and
Wildlife. At each grid line intersection within the 20 foot depth contour a data point was created
(figure 3). Each data point’s geo-spatial reference was loaded into a GPS (Global Positioning
System) unit so that the points could be accurately located in the field. At each data point the
following information was recorded:

water depth

plant species present
dominant species
plant cover

plant biomass.

Plants were identified to genus and species level, where maturity and the presence of
reproductive structures permit. The aquatic plant community was assessed visually and by
dragging a throw-rake. In addition, an Aqua-Vu Underwater Camera was used to further
confirm the submersed plant community. The plants observed were recorded in decreasing
order of abundance.

Overall areal plant cover was recorded using a simple density index:
1 =1-25% cover;

2 = 25-50% cover

3 = 50-75% cover

4 = 75-100% cover).

A Biomass index was assigned at each data point based on the average height on the plants in
the vicinity of the data point.

0 = no plants

1 = growth along the bottom (1-25% of the water column)

2 = growth halfway through the water column (25-50% of the water column)
3 = growth within 1-2 feet of the surface (50-75% of the water column)

4 = growth matted to the surface (75-100% of the water column)



Results:

The presence or absence of aquatic plants at specific surveyed locations is a meaningful and
unbiased measure of how an aquatic plant community is impacted by in-lake management
activities. Table 1 shows the percentage of surveyed data points where each species was
present and dominant.

Table 1: Frequency of Occurrence at all 147 data points

Macrophyte Species

Common Name

Present

Dominant

Cabomba caroliniana

fanwort

22%

17%

Myriophyllum spicatum

Eurasian milfoil

1%

0%

Potamogeton robbinsii

Robbins’ pondweed

21%

10%

Potamogeton amplifolius

largeleaf pondweed

1%

1%

Potamogeton bicupulatus

snailseed pondweed

5%

2%

Potamogeton pusillus

thinleaf pondweed

1%

1%

Utricularia sp.

bladderwort

8%

1%

Valisneria americana tapegrass 14% 5%
Najas sp. naiad 8% 2%
Nitella sp. stonewort 7% 3%

o Atotal of 10 species were observed during the survey (see attached line drawings).
No vegetation was found at 86 of the 147 data points during the late season survey in 2010.
o The average species richness for vegetated data points was approximately 2.1 and for all
data points was 0.88.

Distribution maps and descriptions of plant locations follow on the next page:



Fanwort:

Present at 33 data points

Dominant at 25 data points

Primarily observed in the southern portion of the lake and
near the state boat ramp (See recommendations section
for discussion on the efficacy of drawdown)

Eurasian milfoil

Present at 1 data point
Dominant at O data points
Observed only in the far end of Norlin’'s Cove

Robbins’ Pondweed

Present at 31 data points

Dominant at 14 data points

Primarily observed in the southern and northern portions
of the lake with some observations along the eastern
shore

Robbins’ pondweed is generally a low growing species
that creates dense bottom mats and helps to impede the
establishment of non-native species. However on
occasion Robbins’ Pondweed growth can reach nuisance
densities and require management.
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Largeleaf pondweed

Present at 1 data point

Dominant at 1 data point

Only observed at one data point along the north-western
shore. In previous years this species has been observed in
Sucker Brook Cove.

In 2010 Sucker Brook Cove was treated with Reward. This
treatment likely led to the decrease in large-leaf pondweed
observations for 2010; however this species is likely to
rebound in 2011.

Snailseed pondweed

Present at 7 data points

Dominant at 3 data points

Primarily observed in the northern portions of the lake with
one observation along the eastern shore and one
observation in the southern portion of the lake.

This species was targeted with the 2010 Reward treatment.
No snail-seed pondweed was observed within the treatment
areas.

Thinleaf pondweed

Present at 1 data point

Dominant at 1 data point

Observed at only one data point along the eastern shore
This species was also targeted with the 2010 Reward
treatment. No thin-leaf pondweed was observed within the
treatment areas.
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Bladderwort

o Present at 12 data points

e Dominant at 1 data points

e Primarily observed in the southern portions of the lake with
one observation near the boat ramp

Tapegrass

e Present at 21 data points

o Dominant at 8 data points

o Relatively evenly distributed throughout the littoral zone.

Naiad

o Present at 12 data points

e Dominant at 3 data points

e Primarily observed in the northern portion of the lake with
one observation in the southern part of the lake.
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Comparison of Quantitative Indices

During the survey quantitative index values representing the areal bottom cover and biomass
(height in the water column) were assigned for the total plant growth, for fanwort growth and for
Eurasian milfoil growth at each data point location. Average Index values and index values as
percentages for all data points are shown in table 2. Separate calculations of the average
index values are provided where all data points were included in the calculation (147 data
points) and where only vegetated data points were utilized in the calculation (61 points). While
the former provides information on the data collected overall, the latter provides potentially more
meaningful data by focusing on the vegetated littoral zone. Interpretation and graphical
representation follows.

Table 2: Quantitative Survey Indices

All Data All Data Vegetated Vegetated
Points Points Data Points | Data Points
(n=147) (n=147) (n=61) (n=61)
Index Value | Percentage | Index Value | Percentage
Average Overall Plant Cover 1.01 25% 243 61%
Average Fanwort Cover 0.45 11% 1.08 27%
Average Eurasian Milfoil Cover 0.01 0.2% 0.02 0.4%
Average Overall Plant Biomass 0.72 18.0% 1.74 43.4%
Average Fanwort Plant Biomass 0.50 12.4% 1.20 29.9%
Average Eurasian Milfoil Biomass 0.02 0.5% 0.05 1.2%
Plant cover represents an
estimate of the areal (two- Chart 1: Plant Cover
dimensional) cover of lake bottom
with plant growth. The overall 7o%
plant cover values show that S 60% S
roughly one quarter of the S sow \
surveyed area supported rooted = s \
vegetation. Within the vegetated o ’ \
portions of the lake, more than o 30% \
half of the lake bottom supports % 20% Q \
rooted aquatic plant growth. 3 Lot \ \
SN N
Fanwort accounted for an 0% k N\
estimated 11% of the areal plant All Data Points (n=147) Vegetated Data Points (n=61)
cover in all surveyed areas and
27% cover observed in vegetated ‘D Overall Plant Cover B Fanwort Cover [ Eurasian Milfoil Cover ‘

areas.



Biomass represents the height of
plant growth through the water
column. The overall biomass at the
vegetated sites was relatively low
(2.7), which suggests that on
average, plants were only growing
through the bottom 40-45% of the
water column.

The average biomass for fanwort at
all vegetated points was slightly
lower (1.2). If we only look at sites
where fanwort was present (33
points) the average biomass for
fanwort was 2.2 (not shown in
graph). These results suggest that
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35.0%

25.0%
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5.0%
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Average Percent of the Water

Chart 2: Plant Biomass
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NN

All Data Points (n=147)
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where present, fanwort is found on average through approximately half of the water column,
which is high enough to be fragmented by boating activities.

Management Considerations:

Based on the distribution of invasive plant species observed during throughout 2010 and in
particular during the late season point intercept survey, the following considerations should be

given to future management efforts:

Drawdown

e The LSWA reports a maximum attempted drawdown of eight feet. Within this zone of
drawdown fanwort was observed to be present at 8 data points but was dominant at only 4
of these 8 points. This in combination with the fact that only one data point was observed in
less than five feet implies moderately good control over fanwort is being maintained within
the zone of drawdown with the best control occurring at depths of less than 5 feet.

e A 10-foot drawdown would expose approximately 70% of the data points where fanwort was
observed during the 2010 point intercept survey. Increasing the drawdown to 15 feet would
expose approximately 93% of the data points where fanwort was observed in 2010 (figure
4). These potentially deeper drawdowns would first need to be closely examined relative to

their potential for adverse environmental impacts

e At the time of the point intercept survey, chemical treatment had removed most of the
Eurasian milfoil and variable milfoil in Lake Singletary. However, in the more qualitative
surveys conducted prior to treatment we observed that the drawdown appeared less
effective on the milfoil species, though certainly not ineffective.

¢ As mentioned in past years caution should be taken when considering a drawdown an early
drawdown. Based on our observations in other waterbodies, the practice of lowering the
pond while fanwort plants are still actively growing can allow for fanwort plants to colonize
and establish a foothold in deeper water, where limited light penetration may have

discouraged colonization prior.
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Hand-pulling

We continue to recommend hand-pulling for low density fanwort growth in order to hinder its
spread and to complement the drawdown effort. This method has proven to be successful in
the past (figure 5)

Herbicide and Algaecide Treatment

We would recommend continuing with the use of Reward for the control of milfoil and native
plants reaching nuisance densities as this has been successful in the past (see distribution
maps above and figure 6).

We recommend the use of a copper-based algaecide treatment to maintain desirably low
levels of microscopic algae on an as needed basis.

Flumioxazin (trade name: Clipper) is expected to be federally registered for aquatic use in
the near future, though we are unaware of the exact date. The registration process in
Massachusetts will need to follow EPA registration prior to use in Lake Singletary. The
State of New Hampshire funded a research project by the U.S. Army Corps of Engineers a
few years ago that showed both fanwort and variable watermilfoil to be susceptible to
flumioxazin. It has been evaluated in the field under Experimental Use Permits for the past
several years, with reportedly good results on both fanwort and variable watermilfoil.
Flumioxazin is a contact acting herbicide that will not require the extended contact time that
is needed for fluridone, a systemic herbicide. It can also reportedly be effectively used for
partial lake treatments with good success. We are unsure what the specific water use
restrictions will be, but we understand that this product has a favorable toxicology and
environmental fate profile. The cost of the product is unknown at this time.

Monitoring

In terms of monitoring we would suggest repeating the point intercept survey as conducted
in 2010 on an annual basis as well as the annual pre and post-treatment surveys. If this is
not economically feasible, then performing the point intercept survey once every two years
could be considered.

We hope this report will be of assistance to LSWA. It has been a pleasure working with you
and we look forward to continuing the successful management program on the lake next year.
Please be sure that the respective Conservation Commissions receive a copy of this report.
Thank you.

Sincerely,

Aquatic Control Technology, Inc.

Qotd N sy 5&/&7

Gerald N. Smith Erika Haug
President/Aquatic Biologist Biologist
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ATTACHMENTS

Figure 1: 2010 Management at Lake Singletary

Figure 2: 2010 Algaecide Treatment

Figure 3: Point Intercept Point Locations

Figure 4: Fanwort Locations Overlaid on Estimated Bathymetry

Figure 5: Fanwort Locations Late Season Overlaid on 2010 Management
Figure 6: Eurasian Milfoil Locations Late Season Overlaid on 2010 Management
Interim Survey Update — Sent on July 13" 2010

Interim Survey Update — Sent on August 4™ 2010

Interim Hand-pulling Update — Sent on August 27" 2010

Point Intercept Survey Data

Line Drawings of Dominant Plants species
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Internet: www.aquaticcontroltech.com

Date: July 132010

To: Tim Vanderlinden; President; LSWA
From: Erika Haug

Re: Update on Lake Singletary Aquatic Plant Management

On July 6™ 2010 Biologist, Erika Haug conducted a shoreline survey of Lake Singletary in Sutton Ma.
The day of the survey was sunny and breezy. The breeze made the water a bit choppy in places for
surface visualization through polarized lenses and as such the throw-rake was used to confirm the
vegetation assemblage. Native species observed throughout the lake included thin-leaf pondweed
(Potamogeton pusillus), robin’s pondweed (Potamogeton robbinsii), naiad (Najas flexilis), bladderwort
(Utricularia sp), and tapegrass (Vallisneria americana). Thin-leaf pondweed was matted and at the
surface in several locations on the pond and may warrant treatment.

The areas of major fanwort growth were found in the southern end of the pond and in Norlin’s Cove. In
the southern end dense fanwort was observed growing in greater than 8 feet of water. It appeared to
extend further out into the lake than last year in places. Norlin’s has typically contained a mix of milfoil
and fanwort in years past, however this year no milfoil was observed amongst the fanwort in the cove.
Rather during the survey the assemblage in Norlin’'s Cove consisted primarily of dense fanwort with
lesser amounts of Naiad and bladderwort.

Unfortunately Clipper (flumioxazin), the contact herbicide for fanwort, is still under review by the EPA.
After it is registered by the EPA we will need to wait additional time for Massachusetts registration
before it can be utilized in Lake Singletary.

Hand-pulling in late summer should be budgeted for again this year to remove the scattered low density
fanwort that may root as a result of fragmentation by boats over the course of the summer. In particular
a few small patches of fanwort were observed along the south eastern shore. Additionally although No
fanwort was visible during the July survey, the area in front of the boat ramp and around the island in
front of the boat ramp as well as the south western shore should be swam by divers to ensure that all
scattered fanwort is removed from these high traffic areas, where scattered fanwort has been observed
in years past.

Variable milfoil was only observed in the northern portion of the pond along the southern shore of the
cove opposite the boat ramp. This area and any other areas of milfoil growth observed during the late-
July/ early-august in depth point survey should be treated to avoid spread.

The secchi disk reading mid-lake was approximately 9.5 feet, which is slightly lower than typical.
During the survey it was noted that the algae density was quite high in some of the coves and shallow
areas. This high algae density may be transient and due to the high temperatures and sunny days we
have been experiencing lately. An overview of the algae showed the dominant groups present were
golden algae species (Chrysophytes) and diatoms (Bacillariophytes) with some green algae species
(Chlorophytes). No blue-green algae species were observed in the sample collected. Should the



problem persist or prove to become a nuisance the Association may want to consider an algaecide
treatment.

As always if you have any questions or concerns please do not hesitate to contact our office.
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Date: August 32010

To: LSWA c/o Mr. Tim Vanderlinden, President
From: Gerry Smith and Erika Haug

Re: Update on Lake Singletary Aquatic Plant Management Survey and Recommendations

On July 30" 2010 Aquatic Control President Gerald Smith and Aquatic Biologist Erika Haug conducted
a supplementary vegetation survey with several members of LSWA to delineate nuisance plant
locations and the appropriate control techniques. A summary of the results of this survey are provided
below.

Task A — Chemical Treatment

Based on the results of the two surveys conducted in July we would recommend the chemical
treatment of ~5 acres of milfoil in the cove south of the island with a bridge connection to the
mainland(see attached map).

During the survey, treatment of select areas where nuisance native plants were impairing recreation
was discussed. Within the two areas discussed the vegetation was dominated by thin-leaf pondweed
(Potamogeton pusillus), snailseed pondweed (Potamogeton bicupulatus), tapegrass (Vallisneria
americana) and naiad (Najas flexilis). These species were growing in dense patches that were
generally within a foot of the surface. The total acreage to be treated would be approximately 10 (see
attached map). The first area is the area formerly referred to as Suckerbrook Cove and the second
area is in the north western cove beginning approximately at the “Winchester” property and extending
in a south eastern direction toward the “Clark” property. The nuisance native plant species in both of
these areas could be effectively treated using Reward (diquat) concurrently with the treatment of the
Eurasian milfoil (Myriophyllum spicatum).

The cost to treat all 15 acres of nuisance vegetation (both native and non-native) would be $5250. This
is the same per acre cost as 2009 ($350/acre).

Task B - Algae Management

During the survey a build-up of windblown algae clumps was observed along the eastern shore of Lake
Singletary. The secchi disk reading within the algae bloom was 10.7 feet and in the center of the pond
the Secchi disk reading was approximately 12.5 feet. Two algae samples were collected (one in the
bloom and one mid-lake) and the sample were analyzed by Aquatic Control’s Biologist, Pete Beisler.
Within the windblown bloom diatoms and green algae species were dominant with lesser amounts of
blue-green algae species being present. In the mid-lake sample a low cell count was observed with
blue green algae species and green algae species being equally dominant. LSWA was advised to
keep track of the Secchi Disk readings within the bloom and mid-lake as well as the accumulation of
blue-green clumps along the eastern shoreline. If the clarity has dropped or the windblown
accumulation appears to have worsened, then it would be advisable to be pro-active and treat with




copper sulfate algaecide (likely a half lake treatment as has successfully controlled blooms on Lake
Singletary in the past) to keep control over the blue-green algae populations. This treatment could be
conducted concurrently with the milfoil and nuisance native plant treatment.

The cost of a half-lake algaecide treatment around the perimeter of the lake would be $3,150. This cost
is the same as the cost of the 2009 partial lake treatment.

Task C — Diver Hand-Pulling

During last Friday’s survey areas for diver hand-pulling were discussed. Diver hand-pulling will focus
on widely scattered, low density and/or very small patches of primarily fanwort and secondarily
watermilfoil. A few areas were observed during the July surveys that would be best suited for diver
hand-pulling. Neither visualization through polarized lenses nor the use of an underwater camera or
throw-rake can compare with the field of vision and assessment of feasibility that is gained with having
a trained diver survey the areas of concern. It is important to hand-pull in areas of low density plant
growth as plant density and distribution is likely to increase if the plants are allowed to grow unabated.
We would request LSWA initially authorize 24 hours of hand-pulling. A dive team consisting of two
SCUBA Divers, a Field Tech/Boat Tender and a 12 foot Jon boat with outboard engine shall carefully
hand-pull and remove as much invasive weed growth as possible. Weeds that are hand-pulled will be
disposed of in an upland area designated by LSWA. Prior to the completion of the 24 hours of hand-
pulling, the divers will be asked to assess the remaining time to finish hand-pulling by checking any
remaining areas of concern.

The cost of hand-pulling for the initial 24 hours would be a total of $4,680 at a rate of $195/hour.
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Phone: (508) 865-1000

FAX:  (508) 865-1220

e-mail: info@aquaticcontroltech.com Lake Rastoraition
Internet: www.aquaticcontroltech.com

Date: August 24" 2010

To:  Mr. Tim Vanderlindin and Mr. Dan McNamara
From: Erika Haug and Gerry Smith
Re: Update on the 2010 Fanwort Hand-pulling Program at Lake Singletary

Tim and Dan,

Over the course of three days (August 24-26 2010) a team of two divers and a boat tender
completed the 24 hours of fanwort hand-pulling approved by the Association. They first
visited the areas designated for hand-pulling followed by the areas designated for checking
the fanwort growth (figure 1). In the areas designated for hand-pulling the divers pulled as
much of the low density growth as possible, while keeping in mind that they would need to
visit all of the areas. If an area had too much fanwort to hand-pull in the allotted time, the
divers estimated the amount of time to finish pulling the area and moved on to the next area.
This method ensured that all areas were inspected and that as much of the low density new
growth and expansion of fanwort as possible was pulled in the 24 hours.

In area 1 a sizable low density patch was found mid-cove. The divers pulled an estimated
2,500 plants from this cove on the first day. They estimate that about a half days work
remains in this area. In area 2 the divers pulled approximately 1000 plants and they estimate
another half day to a day of work remains to clean out the fanwort observed in and around
the docks. A dense patch of fanwort was observed in the middle of this cove but the divers
reported that it would require days to hand-pull and as a result this patch was not pulled.
None of the fanwort pulled in the southern end was directly connected to the expansive
dense fanwort found north of Sucker Brook Cove. The divers were able to pull all of the low
density growth of fanwort they found in area 3 (~1500 plants). When area 4 was inspected
approximately 200 plants were found and pulled. No other plants were observed in area 4. In
area 5 approximately 300 plants of sparse fanwort growth were pulled within 40 feet of shore.
A dense fanwort patch was observed in greater than 7 feet of water that was determined to
be too dense to efficiently hand-pull. In area six all of the fanwort was observed in depths
greater than 12 feet and was too dense to hand-pull. In area 7 a large dense patch was
observed mid-cove which was determined to be too dense to hand-pull. However two smaller
patches were found further north in the cove growing in water depths of 4 to 11 feet. These
two patches could be hand-pulled in approximately a day. The area near the boat ramp
(area 8) was reported to have the least amount of regrowth that the divers can remember
seeing in the past few years of hand-pulling. 400 plants were pulled out of area 8 and no
more plants remain to be pulled. To the west of the island near the boat ramp (area 9)
approximately 30 feet off shore a large patch of fanwort approximately 20 feet wide and 100-



150 feet long was observed. The divers estimated they could pull the outer scattered growth
of this patch in approximately half a day, but that the fanwort in the middle of the patch was
too dense to pull efficiently.

Based on the reduced number of plants pulled from each area and diver observations we feel
that hand-pulling on an annual basis is keeping the amount of area infested with fanwort
reduced. Due to the density of patches in deeper water (particularly in the southern end of the
lake), fragmentation, re-rooting and some re-growth is still occurring in areas where we have
historically hand-pulled fanwort. It is important to recognize that although there is overlap
between the areas where drawdown occurs and where hand-pulling occurs these
management actions are not redundant. Even in a perfect year for drawdown we may not
see 100% control and in these years hand-pulling helps to clean up and remove fanwort not
controlled by drawdown, preventing further spread in these high use areas. In years when
the conditions are not well suited for control of fanwort by drawdown, it is important to hand-
pull the fanwort regrowth and newly rooted fragments to keep dense patches from forming
that may not be efficiently controlled by hand-pulling if left unabated. There is no telling what
the weather will do for any given number of years; however by using both drawdown and
hand-pulling we believe some further control over the rate of fanwort expansion is being
achieved. In fact, in 24 hours in 2009 ~12,240 fanwort plants were pulled and in 24 hours in
2010 ~5,900 plants were pulled. This reduction in the number of plants pulled is not an
indication of a reduction in the productivity of the hand-pullers but rather it is more likely an
indication of more widely scattered growth in 2010. If the growth is more widely scattered
then more area can be searched for plants but fewer plants are likely to be pulled overall.

The divers estimate 2 to 3 days would be necessary to pull all of the remaining low density
growth observed in the areas marked for hand-pulling as described above. The fanwort is
beginning to get brittle and if more hand-pulling is desired we would recommend pulling in the
next few weeks. Please let us know your thoughts so that we may schedule more diving as
soon as possible. If you have any questions regarding the hand-pulling please do not hesitate
to contact our office.

Thank you,

Aquatic Control Technology, Inc.

. Erikf H

Gerald N. Smith Erika Haug

President and Aquatic Biologist Biologist
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Point Intercept Survey
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Non-Native Plants—Lake Singletary

Eurasian watermilfoil
(Myriophyllum spicatum)

Myriophyllum spicatum
Eurasian water milfoil
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Variable watermilfoil
(Myriophyllum heterophyllum)

Fanwort
(Cabomba caroliniana)
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Common Native Plants -
Lake Singletary

Largeleaf pondweed Snailseed Pondweed
(Potamogeton amplifolius) (Potamogeton bicupulatus)

Bladderwort Naiad
(Utricularia spp) (Najas sp.)




Common Native Plants -
Lake Singletary

Thin-leaf Pondweed Robbin’s Pondweed
(Potamogeton pusillus) (Potamogeton robbinsii)

Tapegrass Stonewort
(Vallisneria americana) (Nitella sp.)




