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Phragmites Spp also known as Common Reed, has recently become a very aggressive form of evasive
grass. Once established on a lake shore, it expands up the shore line and out into the water at a rapid
pace. Often Phragmites will grow to 12 feet tall and obscure the property owners view of the water
body.
If not already, the property owners of Lee Lake will soon realize-their
entire shoreline will be inundated
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with this plant in just a few years.
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As with any invasive, early control is always the most economical.approach. We estimate, at present,
Lee Lake has 5.3 acres of,Phragmites£we:-Wouldpnarge $475.OQperaere for the initial treatment. This
treatment would require a'four wheel drive tractor with a high pressure sprayer to perform a shore
treatment. Also, a backpack sprayer for the difficult to:reach spots. An off-shore treatment will be done
from our aquatic boat in order to achieve thoroughxOverage
Our chemical of choice is Refuge, which is a 53% Glyphosate product. To this, we will add a spreader
sticker, which improves attachment and absorption of the plant. It is critical that the chemical used
translocates fromthe leaves to theLob.t system, so that the entire plant is killed. .It is important to know
that Refuge is a very safe low toxicity chemical. It will only effect treated foliage; Any chemical that
enters the lake will not affect fish or vegetation.
•>„„
The initial treatment will kill at least 90% of the Phragmites. a second touch-up will be needed three
weeks after the initial treatment. To move our equipment in place and treat any remaining living
Phragmites will cost $650.00. This chargervffllce^'r Comical cost and treatment of all remaining
Phragmities.
This proposal is a guaranteed price through August 1, 2012, including permit fee and preparation.
FUTURE YEARS
Due to seed and natural movement of a highly mobile plant, follow-up treatment will be needed at a
much lower level.
YEAR 2
I would expect a treatment of less than two acres. The cost of the treatment would be $475.00 per
acre, plus $200.00 for the DEQ, permit.
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YEAR 3-5
The treatment should be dramatically reduced to less than an acre per year. Estimated cost would be
$475.00 for up to one acre of treatment plus no more than $200.00 for the DEQ. Permit and $200.00 to
move our applicators and equipment into position; a total cost per year of $875.00.
If you have any questions, please feel free to contact me.

Richard J. Soper
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SURVEY TAKERS NOTES ON LEE LAKE

The area from shore to the five foot contour has the most diversity of vegetation. Along the shoreline to
the two foot level has a rapid expansion of Fragmities. Chara is the dominate vegetation in the one to
five zone. The Chara was heavy in spots, but mostly light and scattered. Other vegetation found in this
zone was light and scattered.
LIST OF ABOVE VEGETATION:
Thin Leaf Pondweed
American Pondweed
Valisineria
Eurasian Water Milfoil - Ver^'ITjfjt but must be monitored
Sago Pondweed

oOtcontopCtd the fifteen to twenty foot
from the five foot contour happens in a
inoty percent of the Northern Milfoil is
> >u u .'ii x
e entire lake,•-.,which
is from ten to
|f|geta~tidn was found.

I find Lee Lake generally has a healthy vegetation mix and volume with two exceptions. The shore line
Phragmities is a non-native exotic that is very aggressive. It can and will spread from the bank to the
four foot depth in rapid order. I recommend an aggressive eradication effort. This should continue over
a number of years.
Eurasian Water Milfoil, also a non-native, can explode or hybridize with other Milfoils. At present
Eurasian Milfoil is very limited and scattered somewhat. Difficult to control, but should be monitored
annually.
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GPS REFERENCE POINTS - (Note positions on Map)
Longitude

Latitude

W 85o 06" 857"
W 85o 07' 004"
W 85o 07' 295"
W 85o 07' 255"

N* N42ol0' 988"
E* N42O10'738"
W* N42o 10' 839"
S* N42ol0'524"

SUBMERGED VEGETATION

HI Northern Milfoil
Thin Leaf Pondweed
American Pondweed
Eel Grass
Eurasian Water Milfoil
H Algae - Chara

(mypiophyllum exalbescena fern.)
(potamogeton foliosus)
(potamogeton americanus)
(vallisneria americana)
(myriophyilum spicatum)
(muskgrass)

EMERGED VEGETATION

V White Water Lilly

c|f J Spadderdock
Cattails
HP Fragmities
SH Bull Rush
®
©
Sago Pondweed
©

(mymphaea spp.)
(nophar spp.)
(typha spp.)
Scattered in Fragmities
(scirpus app.)
(potamogeton pectinatus)

Minor submerged weeds (Less than 2% of vegetation)
Eurasian Water Milfoil (myricphyllum spicatum)
Eel Grass (vallisneria americana)
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Ms. Mary Diane Inman
803 Clark Rd.
Cresco, Michigan 49033

Re: Lee Lake Assn.

Dear Ms. Inman:
Per our recent telephone conversation, I will cover the cost of treating Phragmites and both Eurasian
and Northern Milfoil.
As before, we estimate 5,3 acres 6f Phragmites qta cost of $475.00 per acre. (Note purple areas on
map). Because of the density of the vegetation, a follow-up spot treatment will be necessary three
weeks later at a cost of $650.00. Thfe DEQ permitfeeis$400.00;Thetotalcost for 2012 would be
$3 567 50
^ ' i
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We estimate the.totat.MilfdaL"~^tt*:e:^u,'1'BSr^-*
inside the drop off into deep wa
closer to the shoreline. I estimate a total of 6.4 acres of Milfoil at a treatment cost of $587.00 per acre.
Again, there will be a DEQ permit fee of $400.00, for a total cost of $4,156.80.
If you have any questions, •
at home in the evenings.

can usually be reached
Cy«\{*5
Very truly.

Richard J. Soper
RJS:bs
Encl.

Current
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AqgaatSe Wege&a&Smv
The Lee Lake submersed plant community contains both
native and exotic plant species. Native plants found in
Lee Lake include Chara, Thinleaf pondweed, Eel grass,
Variable pondweed, Largeleaf pondweed, and Naiad.
Exotic plant species include Eurasian watermilfoil,
Starry stonewort, and Phragmites.
The macrophyte community of Lee Lake is slightly
diverse (Table 1). Of the plants listed in Table 1, all
but Eurasian watermilfoil, Starry stonewort, and
Phragmites are native North American species. These
are non-indigenous aquatic nuisance species, i.e.,
plants from other places, which cause considerably
more problems than most native species. Eurasian
watermilfoil and Starry stonewort can attain nuisance
levels of growth at almost any time of year. Phragmites
typically becomes problematic mid to late summer.
The native plant species in Lee Lake benefit the lake,
performing such functions as stabilizing sediments and
providing habitat for fish and other aquatic organisms.
In general, native species cause substantially fewer
problems than the exotic plant species. At the time of
the October 2010 vegetation survey, Eurasian
watermilfoil had become the most dominant submerged
plant species in the lake. Starry stonewort was found in
only a few locations which indicates that it is a recent
introduction. Phragmites was found in most shoreline
areas.
Native Plants present in Lee Lake

Chara

Wild Celery

Late

Table 1:Plant Species Found In
Lee Lake
Common Name

Scientific Name

Submersed Plants (Exotic)
Eurasian watermilfoil
Starry stonewort

Myriophyllum spicatum L.
Nitellopsis obtusa

Submersed Plants (Native)
Muskgrass
Thinleaf pondweed
Variable pondweed
Naiad
Eelgrass
Flatstem pondweed
Water stargrass
Illinois pondweed
Largeleaf pondweed
Sago pondweed

Chara sp
Potamageton spp.
Potamageton grammineus
Najas flexilis
Vallisneria Americana
Potamageton spp.
Heteranthera dubia
Potamogeton illinoiensis
Potogeton amplifolius
Potamogeton pectinatus

Floating Leaf Plants
Water Lily
Spatterdock

Nymphaea Odorata
Nupharspp.

Emergent Plants
Cattail
Bulrush

Typha latifolia L.
Scirpus spp.

Emergent Plants (Exotic)
Phragmites

Phragmites australis

EyrasIarD wafieFctDDif®®!!
EWM, an exotic species, is an extremely aggressive submerged
aquatic plant that has the abilities to form a monoculture among
vegetation. EWM spreads by fragmentation (every inch of plant can
sprout new growth) and has a very strong root system. EWM forms.
a canopy above native plants, choking out the competition. EWM
also has the ability to overwinter underneath the ice, allowing it to
be present throughout the
winter. This gives the plant
a head start in growing
during the spring and chokes
out native plants very
quickly. EWM should be
controlled as soon as it is
found within a waterbody to
prevent further infestation
and loss of native plant
diversity. NOTE: Once a
native plant is lost in a lake, there is no guarantee it will return.
Eurasian vs. Native watermilfoi

Afiffae
Algae are basically divided into planktonic, filamentous, and macroalgae forms. Planktonic algae are
microscopic, free floating plants, often referred to as "water bloom". In large number, the algae can
cause water to appear green, brown, yellow, or even red. Filamentous algae, commonly called "pond
scum" can form raft-like masses over the water surface. Since they are vulnerable to winds and
currents, they are generally restricted to bays, bayous, and sheltered shorelines. Filamentous algae
can grow attached to the lake bottom, weeds, piers, and docks. The filamentous algae will
frequently detach from the lake bottom and form floating mats. The macroalgae includes two types,
chara and nitella. Chara grows like a carpet on the bottom of the lake. It is nature's water filter and
is excellent for fish bedding. Chara grows approximately one inch a week during the summer months.
Lee Lake can grow algae throughout much of the lake. An over abundance of algae is an indicator
that there is an excess amount of nutrients within the water column/lake, causing the waterbody to
become overly productive. Algae are very beneficial in a lake ecosystem and can be thought of as
the base of the food chain. Therefore, some alga are required. However, when algae reaches the
point of hindering the use of the lake, control measures are available. Firstly, actions should be
taken within the watershed to promote a healthy lake ecosystem and decrease nutrient loading, etc.
However, no immediate change will be seen with these actions. Therefore, many lakes opt to include
limited algae control within their management program. Algae control, using low dose Copper
Sulfates treatments, can control nuisance algae in shoreline/developed areas only.

Pfsragmltes
Phragmites (frag-MY-teez), unknown to many, is a silent
invader closing the door to beloved lake views. Phragmites,
also known as common reed, is a wetland grass that ranges in
height from 6 to 15 feet tall. The plant creates dense stands
and crowds out other beneficial native wetland vegetation.
Phragmites typically grows in wetlands, lake shorelines,
roadside ditches and other low, wet areas. The plant spreads
rapidly by fragmentation and the extensive root system make it
difficult to effectively control. Phragmites is of great concern
for lake front properties where it can block shoreline views and
greatly reduce access for swimming and fishing. Phragmites
las flat green leaves that alternate along the stem and a distinctive purple-brown seed head with
plumes appearing by late July. Phragmites can be controlled using herbicide treatments followed by
mechanical removal (i.e. cutting, mowing) and annual maintenance. In Michigan, a permit is likely
required to control this species. There is currently no biological control method for Phragmites.

Starry stonewort
Starry stonewort is in the same family as chara but is considered to be an exotic
invasive species. Starry stonewort, which looks very similar to the beneficial
species Chara, is appearing in more and more lakes.
Chara is a highly desired
plant because it is typically low growing, keeps the water clear and can slow down
the invasion of exotic weed species. Starry stonewort also forms dense mats, but
unlike chara, it can grow from 5 to 7 feet tall as evident on Wolverine Lake. Starry
stonewort was first found in Lake St. Clair in the mid 1980's and has been moving
west across the state. The plant is still considered "new" to Michigan and the State
has not yet put it on the list of Noxious Invasive Species. Starry stonewort can be
very detrimental to a lake's ecosystem and has the ability to kill off native plants
and have a negative impact on the Wolverine Lake fisheries. It has been noted that
in some lakes the bass have actually held their eggs and not released them due to
inadequate spawning grounds. Positively identifying the chara as Starry stonewort
does not change the management plan for the lake. The best management tool to
control this species is a combination of Copper sulfate treatments and harvesting.

Starry stonewort

Ls® Lake's Aquatic V®g®2ssti@ini Auvaiysis
Lee Lake, Calhoun County located in Newton Township is approximately 116 surface acres.
The vegetative community within Lee Lake is slightly diverse however the greater the diversity the
better. Ideally, having more species diversity would be beneficial long term. Lee Lake does have
exotic species present that require immediate and continued management.
Eurasian watermilfoil as well as most submersed aquatic plants, growing underneath the surface of
the water. These plants often go unnoticed until they reach the surface of the water and become an
aesthetic and boating/recreational issue within the lake. However, the larger problem then the
recreational issue with Eurasian watermilfoil is the drastic negative effects the plants have on the
ecological processes within the lake. All exotic species within Lee Lake need to be controlled and
managed as soon as possible.
Native species diversity and richness has likely already been altered already by the infestation of
Eurasian watermilfoil which can in turn affect the fisheries and overall aquatic ecosystem.
Recreational use of the lake has also been affected by the growth of Eurasian watermilfoil. Once the
plant(s) reach the surface of the water the property values on the lake will likely be negatively

affected. An infestation of this magnitude should be controlled to the fullest extent possible. Native
plant control can be targeted for control if approved/desired as part of the program.
Management Strategies ffm
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The primary goal of aquatic plant management should be to control exotic aquatic plants.
The exotic plant species, Eurasian watermilfoil, should be controlled throughout Lee Lake.
The abundance of these species should be reduced to the maximum extent possible, and
efforts should be made to reduce the plant recovery after treatment.

©

Species diversity and sufficient cover of native plants to provide fish habitat shall be
maintained in the lake. Native plants should be managed to encourage the growth of plants
that support the Lee Lake fishery (by creating structure and habitat) provided that they do
not interfere with recreational uses of the lake (e.g., swimming, water skiing, boating, and
sailing) in high-use areas. Where they must be managed, management techniques that
reduce the stature of plants without killing them (e.g., harvesting, contact herbicides) should
be used whenever possible. Specific areas should be set aside where native plants will not be
managed, to provide habitat for fish and other aquatic organisms. Muskgrass (Chara) should
be allowed to grow throughout the lake, except where it grows so tall as to interfere with
boating and swimming. Muskgrass is a natural filter throughout the waterbody and is
extremely beneficial as a habitat and food source.

®

Conditions in Lee Lake should not be allowed to deteriorate below present levels. Efforts to
reduce nutrient and sediment loading should begin, with the realization that they will help
prevent further deterioration but probably not improve water quality. Expansion of aquatic
plant problems should trigger an adjustment in the aquatic vegetation management strategy.
To support such responses, an annual record of vegetation, water quality and management
should be maintained.

J'iFategaes f&r AeMewng Lake /Management (§®aH$
Aquaifik FSatnfl Mamagemeiraft
Areas of the lake that support vegetation will grow plants, despite intense efforts to remove them.
The goal of aquatic plant management is not to remove all vegetation, but to control the types of
plants that grow in the lake and the height of plants, to minimize interference with human activities.
In general, native plants interfere less with recreation and other human activities than exotic
species. In addition, native vegetation provides important benefits to a lake, including stabilizing
sediments, providing habitat for fish and other aquatic organisms, and slowing the spread of exotic
plant species.
The non-native plant species, Eurasian watermilfoil, should be controlled wherever present, using
selective methods that minimize damage to native aquatic vegetation. This exotic species
concentrate its biomass at the water surface where it strongly interferes with boating, swimming and
other human activities. This growth form also allows exotic plants to displace native plants and form
a monospecific (i.e., single species) plant community, which provides lower quality habitat than that
provided by a diverse community of native plants. Control of exotic plant species will minimize
interference of plant growth with human activities and allow recovery of the native vegetation of the
lake.
Aquatic herbicides currently represent the most reliable, effective means for controlling Eurasian
watermilfoil. There are currently three systemic herbicides, trychlopyr (Renovate), 2,4-D (Navigate)
and fluridone (Sonar) that can be used to achieve long-term, selective control of Eurasian
watermilfoil. Systemic herbicides are capable of killing the entire plant. Several contact herbicides,
including diquat (Reward) can also provide short-term control of Eurasian watermilfoil. These
herbicides kill only the shoots of the plant, and plants regrow relatively rapidly from their unaffected
belowground parts.

Harvesting of Eurasian waterrnilfoil is not recommended. This plant spreads by fragmentation and
regrows significantly more rapidly than most native plant species; thus continued harvesting typically
leads to nearly complete domination of the aquatic vegetation by Eurasian waterrnilfoil.
Native plants provide many important benefits to lakes, including stabilizing sediments and providing
habitat for fish and other aquatic organisms. Many of the native species are difficult to control using
herbicides, and the MI-DEQ is reluctant to issue permits for their control. If successful control of
Eurasian waterrnilfoil results in an expansion of native plants to the point where control is required,
harvesting would be the best control method. Unlike Eurasian waterrnilfoil, most native plants do not
regrow rapidly after harvesting, and a single harvest is often sufficient to control them for the entire
summer. Normally low-growing species, such as muskgrass (Chara) should not be controlled unless
unusually fertile growing conditions allow them to grow tall in areas of high recreational use.
Mofrsiitorifflg
It is important to maintain a record of lake conditions and management activities. Vegetation surveys
monitor types and locations of plants in the lake, providing information that is essential to the
administration of efficient, cost-effective control measures. Vegetation surveys also document the
success or failure of management actions and the amount of native vegetation being maintained in
the lake. Water quality monitoring can identify trends in water quality before conditions deteriorate
to the point where remediation is prohibitively expensive or impossible. Records of past conditions
and management activities also help to keep management consistent despite changes in the
membership of the Lake Board. Records should include (at a minimum):
-

Temperature, dissolved oxygen and Secchi disk depth should be measured in the lake and canals.
Temperature and dissolved oxygen profiles should be obtained in the deep hole, so as to monitor
the timing and extent of oxygen depletion in the hypolimnion (i.e., bottom water).

-

Total phosphorus and nitrates should be measured in the surface and bottom water at least twice
per season (spring and late summer) to monitor nutrient accumulation in the hypolimnion.

-

Chlorophyll should be measured in at least one location to provide a better measure of algal
(phytoplankton) growth in the lake.

-

Lake vegetation should be surveyed and mapped at least twice a year (late-spring and late
summer/early fall) to document the results of plant management efforts and provide information
necessary for planning future management.

Majfirfeim® Leading Atafiemettfi
Lakeshore property owners should be encouraged to use phosphorus-free fertilizers on lawns and
other areas that drain into Lee Lake or the adjacent wetlands. Lakeshore residents should also be
encouraged to manage their waterside landscapes according to the recommendations outlined in
publications on this topic available from the MSU Extension.
It is also important to remember that rooted plants derive most of their key nutrients from the
sediments; thus they respond slowly, if at all, to reductions in nutrient loading. In fact, if reductions
in nutrient loading lead to improved water clarity, the growth of rooted plants will probably increase.
Frewefitfiioum
Eurasian waterrnilfoil was almost certainly introduced to Lee Lake by plant fragments carried on
boats and/or boat trailers. A variety of other troublesome exotic plants and animals can be
introduced to Lee Lake this way. Preventing their inadvertent introduction to Lee Lake can
significantly lower the cost of future lake management. Education can be an effective preventative
measure. Newsletter articles should alert lake residents to the threat from exotic nuisance plants
and animals. Warning signs should be erected at the boat launch that encourages boaters to clean
boats and trailers when launching or removing watercraft from the lake.

Management options are dependent on many factors, including but not limited too, species
abundance (density), species richness, species location and many lake characteristics. Whenever an
exotic species is found within an aquatic environment, action needs to be taken to prevent long term
ecological damage as well as recreational and aesthetic loss that will take place.
Sufemeiriedl Aquatic Plant® fEojrasam wsafoSFOMflffogfl])
Opti@n B — SpFiirD§ Fluridome fSscuaFj AppVicatiom
Sonar aquatic herbicide (active ingredient, fluridone), applied to Lee Lake on a whole-lake basis,
would provide control of Eurasian watermilfoil. This strategy is expected to dramatically reduce
Eurasian watermilfoil abundance to a maintenance level in the lake. The low dosage rate allowed in
Michigan can provide selective control of Eurasian watermilfoil with little or no damage to beneficial
native plant species. To implement this option, a year of water quality and vegetation monitoring is
required.
Opt'rnm 2 — Coifiiveimfcfonall IHleirfciieidle fireafimeirafis
Treatments with the herbicides, Triclopyr and 2,4-D, in localized treatment areas to slow the spread
of Eurasian watermilfoil should be conducted. The herbicides Triclopyr and 2,4-D, control Eurasian
watermilfoil with little or no impact on most native plant species. Since they are selective, systemic
herbicides, they can actually kill Eurasian watermilfoil plants. Under ideal conditions, several
consecutive annual applications of Renovate or 2,4-D can reduce Eurasian watermilfoil to a
maintenance (low) abundance. For this strategy to succeed, it is necessary to treat all the Eurasian
watermilfoil in the lake each time they are applied. Recent Michigan regulation restricting 2,4-D use
in the vicinity of drinking water wells may result in the inability to apply 2,4-D near the shoreline of
the lake.
Triclopyr is a systemic herbicide with selectivity very similar to 2,4-D. Triclopyr is not subject to the
well setback restrictions that currently affect 2,4-D. Therefore, triclopyr can be used to control
Eurasian watermilfoil in near shore areas. A combination of both systemic herbicides in Lee Lake
could greatly reduce the growing Eurasian watemilfoil problem.
Several contact herbicides, including diquat (Reward) can also provide short-term control of Eurasian
watermilfoil. These herbicides kill only the shoots of the plant, and plants regrow relatively rapidly
from their unaffected belowground parts.
Mechanically harvesting nuisance native vegetation is environmentally safe and can provide
immediate relief from dense native vegetation that impedes recreational activities and aesthetic
values. Mechanical harvesting should not be conducted near or in any area infested with Eurasian
watermilfoil.
Nuisance native plant management can also be initiated into a lake management program with
conventional herbicide treatments if desired. Native plant treatments are completed using only
contact herbicides in beach areas. Contact herbicides will not target the root system of the plant.
Native plant management is completely optional.
PflsaraSs ffPltoraagjBsiitesJ .
fl — FaBB InlahiftatyAqtmaPIR© AppJieafii®™
To achieve the best control of Phragmites, applications should be conducted late summer or early
fall. Increased translocation of product this time of year ensures that product enters the root system
where it can provide longer term control. A significant reduction in Phragmites should be observed

after the initial treatment but smaller scale maintenance treatments will most likely be required
each season.
Sastomersed Mqmatis [PDaifflgs ptpnFf stamew®rtj
©ptSom 11 — Applications (using E-Sydrofilniol! B<S>B sand £©pper saallfafte
Starry stonewort cannot be eliminated using chemical or mechanical methods. Treatments can
significantly reduce its stature but will not eliminate this species. A combination of Hydrothol 191
and Copper sulfate is currently the most effective means of controlling this species. Treatments are
required every 3-4 weeks to provide control throughout the growing season.

FrnaB Mec&mmendatB@ns
Based on the current density of Eurasian watermilfoil and the presence of Starry stonewort and
Phragmites, management options should be considered to protect the recreational and ecological
values of Lee Lake, as well as property values surrounding Lee Lake. It is most likely that Eurasian
watermilfoil densities will quickly expand if left unmanaged. A management program should allow for
management on a lake wide basis. A majority of the Eurasian watermilfoil is growing near the drop
off where water depths quickly increase. Plants in this area often go unnoticed to recreational users
until they reach the surface. Eurasian watermilfoil will quickly reach the surface and continue to
spread and inhibit fishing/boating/swimming, etc as well as having long term negative effects on the
ecological habitat. Control needs to start as soon as possible.
All available tools and options should be evaluated when making management decisions. In order to
provide lake wide management, a Special Assessment District (SAD) should be established to ensure
adequate funding and permissions and for MNDRE permit approval. Otherwise, lake wide permissions
have to be supplied to PLM in order to apply for the permit. Consulting services as well as assistance
with the SAD process and determining the most appropriate management options is available as a nocost service offered to PLM customers. This will allow PLM to provide any and all services available in
aquatic management as well as making it specific to the needs and wishes of the Lee Lake
Association. Please contact PLM at any time for assistance with your program.

