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PROJECT OVERVIEW

In the fall of 2006, the Chateaugay Lakes Association (CLA) engaged the Adirondack
Watershed Institute (AWI) to provide technical assistance with preparation of an invasive
aquatic species management plan to control Eurasian milfoil in the Chateaugay Lakes and
prevent the introduction of other aquatic invasives. The planning project included the
following components: a feasibility assessment to evaluate alternative control techniques
and develop consensus on goals and strategy; development of a milfoil management plan
to guide control efforts; and preparation of cost estimates to carry out the plan over a

three-to-five year period.

As part of the feasibility assessment, the AWI conducted a shoreline reconnaissance and
produced updated maps of the Eurasian milfoil distribution in each part of the lake
system, including Upper Chateaugay Lake, the Chateaugay Narrows, Lower Chateaugay
Lake, and the Outlet. These were the basis for a presentation to the CLA Board in
December 2006, outlining pros and cons of different control methods and presenting
costs for different levels of control. The presentation was repeated at the annual
membership meeting of the CLA in July 2007. The CLA members voted to endorse the
AWT’s recommendation to pursue a strategy of hand harvesting to remove the Eurasian
milfoil, in combination with benthic matting of dense growth in high-traffic areas where
safety of divers would be a concern.

This report incorporates the results of the feasibility assessment and planning sessions
and presents a Eurasian milfoil management plan for the Chateaugay Lakes, concluding
with budget details and a proposed timeline for getting underway with control efforts in
2008.



INTRODUCTION

Background on Eurasian watermilfoil

Eurasian watermilfoil (hereafter called milfoil) is a submersed perennial plant that is
native to Europe, Asia, North Africa, and Greenland. Milfoil is a highly invasive and
aggressive plant that is widely distributed throughout North America after having been
introduced somewhere between the 1880s and 1940s.

Invasion of milfoil into a waterbody can have profound impacts on aquatic ecosystems
and the human use of those ecosystems (Smith and Barko 1990). Dense monoculture
beds of milfoil offer poor habitat for animals, as well as interfere with recreational
activities. High annual turnover of milfoil biomass increases decomposition rates and

loading of nutrients into the water column, which may adversely affect water quality.

Milfoil grows under a wide range of environmental conditions, which partly explains its
wide geographic distribution. Individual plants have been found growing in water depths
over 30 feet, reaching the surface from up to 20 feet deep (Aiken et al 1979). Dense beds
of milfoil are usually found in water from 3 to 20 feet deep. Milfoil has a high
photosynthetic rate and requires high light conditions, which partly explains the wide
range in maximum depths. While best growth is achieved on silty sediments, milfoil can
also grow on sandy sediments. Growth on organic sediments (decomposed plant material)

is generally poor. The plant can grow under a broad range of sediment fertility.

Milfoil exhibits a strong seasonal growth pattern (Eichler et al 1988). Shoot growth is
rapid in water temperatures above 59.F. When a dense canopy is formed, leaves below 3
feet depth die off from self-shading. Plants typically flower upon reaching the surface,
which typically occurs from July to August. Plant biomass declines after flowering as a

result of stem fragmentation. Peak fragmentation occurs in the fall. This cycle will replay



as milfoil resprouts again the following spring. Milfoil may persist in evergreen form, but

it usually dies back to the root crowns in cold regions.

Milfoil spreads through fragmentation, stolons, and seed. Fragmentation can be either
through autofragmentation, which occurs after flowering, or through mechanical
fragmentation, which occurs primarily by wind, waves, and boats. Water currents and
winds can spread fragments over long distances, and fragments can remain viable for
long periods (Madsen et al 1988). Individual plants can spread several yards through
stolons. Rapid local spread of milfoil via stolons was observed from July to August in
Lake George (Madsen et al 1988). Milfoil is a prolific seed producer, and thus has the
potential to spread by seeding; however, Madsen and Boylen (1989) stated that spread via
seed production was not significant in Lake George; others have expressed the same
opinion (Smith and Barko 1990).

Milfoil can spread rapidly (Madsen et al 1991). In milfoil beds in Lake George, species
dominance of milfoil increased from 15 to 95 % in three years and percent cover of
milfoil increased from less than 30 to about 80 % in the same time period. Lateral
expansion of beds was about 10 feet per year. Suppression of native plants occurred,
though shade tolerant plants did persist under the milfoil canopy. Milfoil can quickly
recolonize areas after it has been controlled. Milfoil was observed in areas within 30 days
after removal of benthic mats in Lake George (Eichler et al. 1995). The rate and extent of
recolonization was closely associated with the proximity to milfoil source areas, with
dense beds of milfoil (greater than 50 % cover) being found within one year after
removing benthic mats in areas with untreated milfoil beds located nearby.

In the summer of 2004 in concert with an expanded milfoil harvesting effort in Upper
Saranac Lake, the Adirondack Watershed Institute began an independent study supported
with funds from the Upper Saranac Lake Foundation. Fifteen monitoring sites were
established in the lake and aquatic plants were measured at each site on a monthly basis
during the 2004, 2005, and 2006 growing seasons. After three seasons of investigation,

the following key findings were made with relevance to the Chateaugay lakes.



e The three year manual control effort using repeated hand harvesting during each
growing season has reduced the milfoil population to a sustained low level.

o Milfoil density was reduced by about 50 percent with each harvest in
2005.

o By the end of 2006 only four monitoring sites had milfoil present
following three years of harvesting.

o Not only was milfoil density reduced, but milfoil plant height growth was
reduced as well. Minimizing height growth should reduce milfoil spread
from fragments produced by boats and wave action.

e Benthic matting used in concert with hand harvesting was very effective, with
matted areas showing no milfoil returning two years following mat removal.

e While the milfoil population declined significantly, the native plant population
doubled in hand harvested areas.

o The expanded native plant population should slow the reinvasion of
milfoil back into harvested areas.

e Higher milfoil densities and cumulative removal amounts were found on sites
with finer textured sediments, with finer textured sediments being more fertile
than courser textured sediments.

o Milfoil regrowth on finer textured sediments should be faster and areas of
the lake with finer textured sediments should be monitored closely.

e The potential for milfoil regeneration from seed appears to be negligible; milfoil
seed neither germinated in a laboratory study, nor was any milfoil seed identified
in a survey of sediments collected from several lakes and ponds (including Upper
Saranac Lake) in the Saranac Lake Chain.

o Given that seed is probably not a source of milfoil the continued (albeit
greatly reduced) regrowth of milfoil following hand harvesting probably
originates from residual root material not completely removed during

harvesting and from fragments.



History and Current Status of Milfoil in the Chateaugay Lakes

The presence of Eurasian watermilfoil (Myriophyllum spicatum L.) was first confirmed in
the Chateaugay Lakes in August 1979 by Associate Professor John Peverly of Cornell
University, based on a site visit conducted at the request of shore owner Joseph Mclintyre.
No known additional surveys were performed until the summer of 2002 when the
Chateaugay Lakes Association contracted with Michael Martin from Cedar Eden, LLC to
conduct a comprehensive aquatic plant survey of the lakes. Volunteers working in
cooperation with the Adirondack Park Invasive Plant Program resurveyed the lakes in
2005. The Adirondack Watershed Institute and CLA repeated the survey one year later
in 2006. The survey data from 2002, 2005, and 2006 was transferred into ArcGIS
mapping software, which was used to create maps and calculate acreages of milfoil in the

lakes. This additional work was performed by the Adirondack Watershed Institute.

The milfoil maps for the three sections of the lakes (Upper, Narrows, and Lower) for
each survey year along with potential expansion of milfoil to 15 feet deep are shown on
pages 6 to 17. The results of these surveys show that milfoil is rapidly expanding
through the lakes. Large beds of milfoil are located in the South Inlet of the Upper Lake
and at the inlet of the Lower Lake. If left untreated, these beds will serve as source areas
for continued spread of milfoil as it fragments via auto- and mechanical- means and
spreads in a northerly direction with the prevailing wind. Milfoil will continue to be
spread throughout the lakes on the lower units of power boats as they drive through the
heavily infested Narrows. Also, if left untreated, established beds in all areas of the lakes
will continue to spread via underground runners (rhizomes). The following undesirable
outcomes are possible if no management action is taken:
» Decreased effective/usable lake size
— 37% reduction in Upper Lake
— 53% reduction in Lower Lake
» Decreased access to docks and swimming
» Decreased fishing

» Decreased water quality



» Decreased desirability of property
« Eventually something will have to be done to allow boat access and it will be

more expensive and less successful (e.g. cultivator to maintain boat channel)
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MANAGEMENT PLAN

Control Options

The most effective control options available to use on lakes in the Adirondack Park are

hand harvesting and benthic matting. Other options such as biological control with

weevils or grass carp or physical control with lake drawdown are less effective. In the

case of lake drawdown, obtaining a permit is unlikely. Though aquatic herbicide use is

not banned in the Adirondack Park, a permit is required, and no applicant too date has

successfully obtained one from the Adirondack Park Agency. If aquatic herbicides are

approved for use in the Adirondack Park in the near future, their use as part of a multi

option control plan should be evaluated. A table summarizing the costs, benefits, and

drawbacks of the available options follows.

Option

Approximate Cost

Benefits

Drawbacks

Hand Harvest

$280/acre for large-
scale project (divers
@ $30/hr)

$150 - $300 for
individual camps
(divers @$150 for 1st
hr, $75/hr thereafter)

*Selective control

*Protects native
plants and
endangered species

*Native plants can
re-occupy areas

sLabor-intensive

*Requires trained scuba
divers since milfoil
extends to 18-20 foot
depths

*Should be repeated at
least twice/season

Benthic Mats

$0.30/ft2 materials
$0.10/ft2 installation
$0.40/ft2 initial install

Ex. $160 to make and
install 20’ x 20’ mat

*Long-term effects
in treated area

*Rapid deployment

*Reusable mats

*Non-selective control
sLabor-intensive

*Expensive on large scale
($17,424/acre)

Lake Drawdown

Low cost if dam
structure in place

*Complete control
to drawdown depth

*Permitting unlikely
*Effectiveness uncertain
*Potentially large negative
ecological effects

Biological

$1.20/weevil

Requires 100,000 or
SO insects

*Reduced vigor and
slowed bed
expansion

*Expensive
*Subject to fish predation
*Effectiveness uncertain
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Management Approach

Management approaches fall under two categories, whole lake control and phased lake
control. Whole lake control manages the entire milfoil population each summer, with the
entire littoral zone being treated multiple times each summer. The goal of this approach
is to quickly reduce the milfoil population down to a maintenance level in a short period
of time. This was the approach used in Upper Saranac Lake, where a maintenance level
was achieved in three years. Phased lake control manages a subset of the milfoil
population by identifying priority areas in the lake to control in order to achieve stated
objectives. Phased lake control ramps up gradually over time to eventually achieve
whole lake control. With both approaches an annual commitment of funds is needed in
perpetuity to maintain the milfoil population at the desired level. The following factors
should be considered when prioritizing areas to treat using phased lake control:
e Human health and safety — maintain boating lanes
o Boat Launch Site
e Recreation — high use recreational areas
o Sandbar
e Main source areas for continued spread
o Boat Launch Site
o Inletto Lower Lake
o Inlet to Upper Lake (South Inlet)

The following management options were presented to the CLA Board in December 2006.

Whole lake control
e Control Methods — Hand harvesting and benthic matting
e Approach — Benthic mat high traffic and high use areas in Narrows. Hand harvest
established beds twice per summer. Hand harvest entire shoreline once per
summer
e Investment — Benthic Mats = $104,544 Annual Hand Harvest = $463,120
Three Year Total = $1,493,904
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Phased lake control - Option 1

Control Methods — Hand harvesting and benthic matting

Approach — 1 acre of benthic mats would be purchased and rotated around
Narrows area on an annual basis. Hand harvest known milfoil beds twice per
summer for three years. Ramp up control effort to address remaining shoreline
after year three.

Investment — Benthic Mats = $17,424 Annual Mat Moving = $8,712 Annual Hand
Harvest = $108,640 Three Year Total = $360,768

Phased lake control - Option 2

Control Methods — Hand harvesting and benthic matting

Approach — 1 acre of benthic mats would be purchased and rotated around
Narrows area on an annual basis. Hand harvest priority areas (Narrows, Sand
Bar, South Inlet, and Inlet to Lower Lake) twice per summer for three years.
Investment — Benthic Mats = $17,424 Annual Mat Moving = $8,712 Annual Hand
Harvest = $71,680 Three Year Total = $249,888

Phased lake control - Option 3

Control Methods — Hand harvesting

Approach — Hand harvest priority areas twice per summer for 3 years. Ramp up
control effort to address remaining shoreline after year three.

Investment — Annual Hand Harvest = $75,040 Three Year Total = $225,120

The best option that would be the lowest cost in the long run, though requiring a much

larger initial investment, would be whole lake control. With this option the entire littoral

(plant growth) zone of the lakes would be swum by SCUBA divers each year for three

years and the established beds would be hand harvested three times per summer over

three years, following the successful approach used at Upper Saranac Lake. Multiple

harvests each year are necessary to remove any remaining root material and to collect

plants that are inevitably missed in previous passes through each bed. Multiple harvests

each year also allow the plants to be harvested before they reach the surface and become
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susceptible to mechanical fragmentation from boats and wave action. Multiple harvests
also reduce the likelihood of any plants reaching maturity and producing seed (another
potential vector for spread). Swimming the remaining shoreline allows for harvesting
scattered plants and for locating establishing beds that cannot be detected with surface

plant surveys.

The Chateaugay Lakes Association voted to adopt phased lake control option 1, wherein
the established milfoil beds would be harvested multiple times over three years with the
goal of reversing the spread of milfoil throughout the lakes. This option would not
include the swimming of the remaining shoreline (which adds significant costs), so
milfoil present in these areas could continue to spread. The success of the phased lake
control option assumes that the control plan will gradually expand to include the entire
shoreline. As established beds are brought under control, assets can be switched to the

remainder of the lake to achieve whole lake control over time.

The highest priority treatment areas will be the South Inlet, Sand Bar, Boat Launch, and
Inlet to Lower Lake. These areas have dense beds of milfoil and are major source areas
for continued spread of milfoil throughout the lakes. As such, these four areas will be
harvested first, with diver assets moving to lower priority areas after completing the
harvest in the highest priority areas. Benthic mats will be placed in the Boat Launch area.
The goal will be to harvest the highest priority areas twice each summer and lower

priority areas at least once each summer over a three year period.

In the conventional approach used to hand harvest milfoil with SCUBA divers, the divers
harvest entire plants from the root ball to the surface. Each plant is wrapped into a ball
and placed into a mesh bag. Once the mesh bag is full the diver surfaces and a top water
support person swaps the full bag for an empty bag. This process takes considerable time
in deeper water and when large multistem plants are encountered (like those observed in
the Chateaugay Lakes). The AWI proposes to use a modified harvesting approach,
wherein top water personnel will harvest the top two to three feet of plant, which contains

the bulk of mass, and divers will follow along harvesting the remaining stem and root
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ball. The mechanics of this approach will be worked out during the initial weeks of
harvesting, but once perfected this approach should greatly improve diver efficiency and

should reduce the cost per acre of control.

The AWI recommends a comprehensive management approach that not only includes
control with hand harvesting and benthic matting, but also includes spread prevention.
We recommend stationing volunteer stewards at the NYS DEC launch site in the
Narrows. These stewards would discuss the threats imposed by milfoil, use printed maps
to show the boaters where the major beds of milfoil are located, and show them how to
avoid these areas and to minimize the spread of this (and other) invasive plant. The large
established milfoil beds in the South Inlet and the inlet to the Lower Lake should be
marked with buoys to warn boaters away in an effort to reduce the amount of
fragmentation by boats. The CLA should also consider establishing milfoil free boating
lanes also marked with buoys in the Narrows near the Sand Bar, a high traffic area that
experiences major fragmentation and spread from boats. In addition, though this initial
management proposal assumes the bulk of control will be performed by professionals,
there is ample opportunity for volunteers to contribute to the control effort. With the
assistance of AWI staff, individuals could construct benthic mats and install them in front
of their lake front properties. It may also be possible to train volunteer divers to hand
harvest milfoil from hookah rigs, these rigs could be maintained and operated by the
CLA, with volunteers hand harvesting in front of their properties or along shoreline with
sparse milfoil (increasing lake coverage at lower cost). The AWI would also like
volunteer assistance with providing for diver safety while working in high traffic areas

such as the Narrows.

Once control is achieved, in order to maintain the milfoil population at a low level the
CLA will have to commit to an annual maintenance program that may require an
investment of between $75,000 and $100,000 per year to prevent reestablishment. If this

commitment is not made, then the milfoil will rapidly reoccupy the lakes.
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The CLA should also recognize that though this document describes the overall
management strategy to be used in the Chateaugay Lakes, the actual tactics and timelines
for management may, and probably will, change based on the conditions experienced
when the project is underway. The AWI has used this adaptive management approach in

all its milfoil control projects.

BUDGET ESTIMATE

Explanation of Hand Harvesting Rates

The following table of cost and removal time estimates was put together using data
collected from the 2004 and 2005 dive seasons on Upper Saranac Lake. The table gives
estimated cost and removal time for four levels of infestation, which were determined

prior to removal using the attached survey sheet.

The estimates in the table are labor costs only for one hookah rigged dive boat. The
hookah rig boats were 20 foot pontoon boats with 1 hookah rig and 5 personnel. The
personnel consisted of one lead diver at $35 per hour, 3 assistant divers at $30 per hour,
and 1 top water assistant at $10 per hour, for a total rate including the 7.625% adjustment
for social security and medicare of $145.30 per hour. This rate is exclusive of any start-
up costs (e.g. purchase of boats, motors, hookah rigs, accessories), operating expenses
(e.0. gas and oil, maintenance), and administrative fees (e.g. contract overhead,
insurance, project management), and thus should be considered the bare minimum cost

per hour for removal.

There are two sets of estimates in the table, the first set is for underwater (or dive time)
only, and the second set is total time. The total time assumes a 65% efficiency which
accounts for boat travel to/from the work area, time moving boat within the work area,

time for required breaks, and time for donning/removing dive gear and entering and
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exiting the lake. So, there may be opportunities to reduce the cost by improved

efficiency.

Table 1. Milfoil removal time and hourly wages per acre estimated for Upper Saranac
Lake from data collected in 2004 and 2005.

Milfoil Density Underwater Total
hours/acre $/acre hours/acre $/acre
Rare 0.8 116 1.2 174
Occasional 1.0 145 1.5 218
Common 1.1 160 1.7 247
Abundant 1.3 189 2.0 291
Average 11 153 1.6 232

Using Table 1 to estimate the total time and total hourly wages for removing milfoil from
a lake with 200 acres of abundant milfoil, it would take 400 hours and $58,200 for
removal. Assuming one hookah rig boat and a 40 hour work week, it would take 10

weeks to remove the milfoil. Note, this example calculation is for one pass.
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Estimated Costs

The $291/acre (abundant) rate and the 2006 acreages were used to estimate the hand
harvesting costs for the Chateaugay Lakes (Table 2). The hand harvesting cost estimate
is for two harvests each summer. The benthic mat cost is based on purchasing and
installing 1 acre of benthic mats. The administrative fee is 20% of the hand harvesting
and benthic matting costs and represents the combined costs of project management,
human resources/payroll services, and insurance coverage for the workers. Collectively
these costs total approximately $461,000 over three years and are exclusive of start-up
and operating costs. As mentioned previously, the modified hand harvesting method

should reduce the harvesting cost and use of volunteers may also reduce the cost.

Table 2. Estimated cost of milfoil control in the Chateaugay Lakes.
ITEM Year 1 Year 2 Year 3 TOTAL

Hand Harvest

Upper Lake $73,332 $73,332 $73,332 $219,996
Narrows $28,518 $28,518 $28,518 $85,554
Lower Lake $14,550 $14,550 $14,550 $43,650

Benthic Mats

Narrows $17,424 $8,712 $8,712 $34,848
Subtotal $133,824 $125,112 $125,112 $384,048
Administration $26,765 $25,022 $25,022 $76,810
T Total $160,589 $150,134 $150,134 $460,858
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RESOURCE NEEDS

Paid Personnel

Three hookah rig crews, each consisting of a lead diver, three assistant divers, and one
top water support person, for a total of fifteen professional hires are needed to achieve the
annual management goal of harvesting the established beds of milfoil twice per summer.
The main effort will begin in early June and end by mid August. This timeframe is early
enough to catch the onset of plant growth and ends before auto fragmentation occurs,
which is a necessary consideration to minimize spread by the divers. Initially, one crew
will work in the South Inlet, one crew in the Narrows, and one crew in the Lower Lake.
After the Lower Lake and Narrows crews finish their first harvest of the beds, they will
relocate to the Upper Lake to support the one crew working in this larger area to finish
the first harvest of the Upper Lake. This process will then be repeated a second time to
complete two harvests of the lakes. A small crew will start earlier to install and move the

benthic mats.

Other Resources

e Each hookah rig crew will require the following equipment:

o Pontoon boat with reliable outboard motor plus accessories (two heavy
anchors, docking lines, fenders, life vests and other required boat safety
gear, two-way radios)

o Floatable or stationary hookah rig with accessories (air supply hoses,
connectors, regulators)

o Kayak

o 40 milfoil bags

o 6 dive flags

o GPS unit (Garmin ETrex Vista preferred)
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Docking Facilities (convenient locations to dock the pontoon boats and for crews
to stage each day)

Fuel and Oil (convenient source of fuel and oil and extra fuel containers)
Emergency Contact Persons (volunteers who can be reached in the event of an on
lake emergency)

Volunteer Top Water Safety Persons

Volunteers for daily milfoil disposal and a location for disposal (e.g. dumpster at
Boat Launch Site)

Benthic Mats (1/2 inch rebar, road underlayment, wire and zip ties)
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TIMELINE

Year Month/Season Activity
2008 January CLA apply for Permits
- management permit
- floating object permit for buoys
2008 February - April CLA gathers and organizes other resource
needs in coordination with AWI
2008/09/10 February - March AWI interviews and hires personnel
2008/09/10 May AWI conducts volunteer benthic mat
training
2008/09/10 May CLA constructs benthic mats and stages
them at boat launch site
2008/09/10 May AWI installs and/or moves benthic mats
and assists volunteers as needed
2008/09/10 May CLA installs buoys
2008/09/10 Summer CLA staffs volunteers at boat launch site
2008/09/10 June - early July AWI first pass of hand harvesting
2008/09/10 Mid July - early August | AWI second pass of hand harvesting
2008/09/10 Late August CLA winterizes and stores gear
2008/09/10 Late Fall CLA removes buoys
2008/09/10 Winter AWI and CLA meet to discuss progress

and plans for next season
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