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Background 
 
Quantitative aquatic plant surveys were undertaken for Hadlock Pond, New York as part of a 
cooperative effort between the Darrin Fresh Water Institute and the Lake Hadlock Association.  
The aquatic plant survey was designed to provide baseline data on aquatic plant distribution and 
to evaluate a treatment program based on lake level drawdown and mechanical harvesting to 
control Eurasian watermilfoil (Myriophyllum spicatum).  The Point-Intercept Rake Toss method 
presently required by NYS DEC for Tier III Lakes was employed.  
 
The project was designed to obtain data to evaluate current aquatic plant management efforts and 
review potential new strategies.  The assessment will generate the information necessary to: 1) 
review effectiveness of aquatic plant management efforts, 2) meet selected permit requirements 
and 3) provide data for comparison of post-treatment conditions to prior survey information. 
 
Introduction 
 

Hadlock Pond is located in Washington County in 
the Town of Fort Ann.  The lake’s watershed is 
located in the Adirondack Mountains in the St. 
Lawrence River drainage system.  Elevations 
within the watershed range from 454 feet at the 
surface of the lake to 1800 feet above sea level.  
The lake has a surface area of 208 acres (84 ha) 
and a steeply sloping watershed of 5603 acres 
(2269 ha).  Hadlock Pond has a maximum depth 
of 13.1 meters (43 feet).  Located on the southern 
margin is the only outlet, which is dammed and 
used to maintain the level of the lake.  The lake 
bottom slopes gradually away from the shoreline 
in most places, with extensive areas for the growth 
of aquatic plants.  The littoral or zone of rooted 
aquatic plants is estimated to cover 66 acres (33%) 
or the surface area of the lake (Figure 1).   
 
The first reference to aquatic plants in Hadlock 
Pond was by the Adirondack Lake Survey 
Corporation in 1986 (ALSC 1986).  The following 
genera were reported in July of 1986: Isoetes, 

Typha, Potamogeton, Lemna, Iris, Chara, Equisetum, Sagittaria, Elodea, Eleocharis, Scirpus, 
Eriocaulon, Juncus, Ceratophyllum, Callitriche, and several taxa of algae.  Vegetation was 
estimated to cover 15% of the lake bottom with wetlands estimated to cover 5% of the shoreline. 
In September of 1998, an aquatic plant survey was conducted by Fernwood-Limne (Field 1999) 
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as part of a permit application to the Adirondack Park Agency (APA) for aquatic plant 
management via mechanical harvesting.  The northern half of the lake to a depth of six feet was 
reported to be dominated by Potamogeton richardsoni, with one small bed of Potomogeton 
pusillus near the inlet, and one small bed of Vallisneria americana along the west shore.  The 
vegetation causing the problem was primarily a native species of pondweed, Potamogeton 
richardsonii, which by gross visual observation comprised over 90% of the rooted aquatic 
vegetation in Hadlock Pond in September 1998 (Field 1999).  The first report of invasive 
(exotic) species was in 1998, when waterchestnut (Trapa natans L.) was reported and a hand 
harvesting effort initiated by local homeowners (Field 1999).  In 2002, the Aquatic Plant 
Identification Program (APIP) of the Darrin Fresh Water Institute identified Eurasian 
watermilfoil (Myriophyllum spicatum L) in Hadlock Pond, Washington County, NY.   
 

Figure 1.  Bathymetric map of Hadlock Pond, Fort Ann, 
Washington County, NY (ALSC 1986). 
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Methods 
 
Species List and Herbarium Specimens.  As the lake was surveyed, the occurrence of each 
aquatic plant species observed was recorded and adequate herbarium specimens collected.  The 
herbarium specimens were pressed, dried, and mounted (Hellquist 1993) at the Darrin Fresh 
Water Institute Laboratory in Bolton Landing, NY, where they became part of the permanent 
collection.   

 
 
Point Intercept Survey.  The frequency and diversity of aquatic plant species were evaluated 
using a point intercept method (Madsen 1999).  At each grid point intersection, all species 
located at that point were recorded, as well as water depth.  Species were located by a visual 
inspection of the point and by deploying a rake to the bottom, and examining the plants 
retrieved. A differential global positioning system (Garmin GPSmap 168) was used to navigate 
to each point for the survey observation.  Point intercept plant frequencies were surveyed in 
September of 2009, at the time of maximum aquatic plant abundance.  Based on a 50 m grid and 
excluding the majority of points outside the littoral zone, we surveyed a total of 91 points on 
Hadlock Pond. The point intercept method allows a large number of discrete observations in a 
short period of time facilitating statistical analysis and comparisons.  Point intercept methods 
also allow for production of distribution maps for all species listed (Figure 2).   
 

Figure 2.  Distribution of point intercept survey points for the  
Hadlock Pond aquatic plant survey.  
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Results and Discussion 
 
A preliminary list of species observed for Hadlock Pond is provided in Table 1.  A total of 26 
species were observed, with 18 collected in the point intercept survey.  Of these, one group are 
macroscopic alga, or charophytes (Chara/Nitella), three are floating-leafed species (Nuphar, 
Nymphaea and Trapa), five are emergent species (Eleocharis, Sparganium, Scirpus, Typha and  
 

Table 1.  Aquatic plant species present in Hadlock Pond. 
 

Species  Common Name 
    
Chara/Nitella muskgrass, chara 
Eleocharis acicularis (L.) Roemer & Schultes needle spike-rush 
Elodea canadensis Michx. elodea 
Fontinalis sp. moss 
Myriophyllum spicatum L. Eurasian watermilfoil 
Najas flexilis (Willd.) Rostk. & Schmidt. bushy pondweed 
Najas minor All. brittle naiad 
Nuphar luteum (Ait.) Ait. f. yellow pondlily 
Nymphaea odorata Ait. white pondlily 
Polygonum amphibium L. smartweed 
Pontederia cordata L. pickerelweed 
Potamogeton crispus L. curly-leaf pondweed 
Potamogeton epihydrus Raf. ribbon-leaf pondweed 
Potamogeton gramineus L. variable-leaf pondweed 
Potamogeton illinoensis L. Illinois pondweed 
Potamogeton perfoliatus Wulfen clasping pondweed 
Potamogeton pusillus L. small pondweed 
Potamogeton richardsonii (Ar. Benn.) Rydb. Richardson's Pondweed 
Potamogeton spirillus Tuckerm. narrow-leaf pondweed 
Potamogeton zosteriformis Fern. flat-stem pondweed 
Potamogeton  sp. pondweed 
Scirpus sp. rush 
Sparganium angustifolium Michx. burreed 
Trapa natans L. waterchestnut 
Typha sp. cattail 
Utricularia vulgaris Walt. giant bladderwort 
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Pontederia) and the remaining 17 are submersed.  This high diversity suggests a healthy aquatic  
plant population at the present time.  None of these species is on the New York State Rare Plant 
list (Young, 2008).  Four exotic species, Myriophyllum spicatum, Najas minor, Potamogeton 
crispus and Trapa natans were reported in the current survey.  Eurasian watermilfoil 
(Myriophyllum spicatum L.) dominated the plant community, present throughout the littoral zone 
with the largest area of dense growth at the north end of the lake.  Brittle naiad (Najas minor 
All.) was also a dominant species.  The limited occurrence of Curly-leaf Pondweed 
(Potamogeton crispus L.) may be attributed to the timing of the current survey (September), 
rather than an actual decline in the abundance of this species.  Potamogeton crispus generally 
reaches peak abundance in June and July, and then undergoes senescence.  A hand harvesting 
effort may have kept Waterchestnut (Trapa natans L.) in check since its discovery in 1998.   
 

 
Maximum Depth of Colonization 
 
Maximum depth of colonization by rooted aquatic plant growth extended to a depth of 5.2 
meters (17 feet), however macroalga (Chara/Nitella sp.) were reported to a depth of 6.2 meters.  
The littoral zone is thus defined as the waters edge to a maximum depth of 5.2 meters.  Depth 
distribution of sampling points (Figure 3) was equitable throughout the littoral zone in 2009.   
 

 
Figure 3.  Depth Distribution of Hadlock Pond sampling points in 1 meter depth classes. 
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Species Richness and Distribution 
 
Maps of the distribution of aquatic plant species for Hadlock Pond are included in Appendix A.  
A total of 26 species were observed in open lake surveys of Hadlock Pond (Table 1).  Eighteen 
species were recorded in point intercept samples.  Species richness was quite high, with a large 
number of species occurring in more than 10% of survey points (Table 2).  Eurasian watermilfoil 
was the most abundant species by frequency of occurrence (42% of survey points, Figure 4).  
Three other invasive (i.e. exotic) species were reported, Najas minor (25%), Trapa natans (1%) 
and Potamogeton crispus, first reported in November after completion of the current survey.  
Macroalga, (Chara/Nitella sp.) were the most abundant native species, occurring in 26% of 
survey samples.  A number of native species were also commonly observed; including 
Potamogeton pusillus (20%), Elodea canadensis (11%), Potamogeton gramineus (10%), Najas 
flexilis (7%), Potamogeton perfoliatus (6%) and Utricularia vulgaris (6%).  Species absent from 
the 2009 survey but present in prior surveys were generally either present in only a single survey 
year or relatively uncommon in prior surveys. 
 

Table 2.  Percent frequency of occurrence of aquatic plant species in Hadlock Pond.  
 

Species Percent Frequency 
    

Chara/Nitella 26.4% 
Eleocharis acicularis 1.1% 
Elodea canadensis 11.0% 
Fontinalis sp. 4.4% 
Myriophyllum spicatum 41.8% 
Najas flexilis 6.6% 
Najas minor 25.3% 
Nuphar variegata 1.1% 
Polygonum amphibium 1.1% 
Potamogeton epihydrus 1.1% 
Potamogeton gramineus 9.9% 
Potamogeton illinoensis 1.1% 
Potamogeton perfoliatus 5.5% 
Potamogeton pusillus 19.8% 
Potamogeton sp. 2.2% 
Potamogeton zosteriformes 1.1% 
Trapa natans 1.1% 
Utricularia vulgaris 5.5% 
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In 2009, 56% of survey points for Hadlock Pond supported aquatic plant species and 51% in the 
whole lake survey points supported native species (Figure 5).  The large number of survey points 
supporting native plant species suggests that Hadlock Pond is a prime candidate for recovery of 
its native plant population following management of Eurasian watermilfoil.  For survey points 
within the littoral zone, depth less than 6 meters, plants were present at 81% of points, with 
native species present in 73% and exotic species occurring in 65% of points surveyed.  Eurasian 
watermilfoil was reported in 61% of littoral zone survey points and 42% of whole lake survey 
points.  Brittle naiad was reported in 37% of littoral zone survey points and 25% of whole lake 
survey points.   Waterchestnut was reported in 2% of littoral zone survey points and 1% of whole 
lake survey points.   
 
Figure 4.  Distribution of Eurasian watermilfoil (Myriophyllum spicatum) in surveyed areas 

of Hadlock Pond in 2009. 
 

 
 
Species richness results for the point intercept survey are presented in Table 3 and Figure 6.  In 
2009, whole lake species richness was 1.66 ± 0.19 species per survey point.  For survey points 
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exclusively within the littoral zone (depths less than 6 meters) species richness was 2.42 ± 0.23 
species per sample and the shallow end of the littoral zone (depths less than 2 meters) yielded 
3.52 ± 0.33 species per sample point.   
 

Figure 5.  Hadlock Pond frequency of occurrence summaries for  
point intercept sampling points. 
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Table 3.  Hadlock Pond species richness for the point intercept survey. 
 

Plant Grouping Water Depth Class Statistic 2009 
Native plant species Whole Lake  Mean 1.18 
 (all depths) N 91 
   Std. Error 0.15 
  Points with  Mean 1.71 
  depths <6m N 62 
   Std. Error 0.19 
  Points with  Mean 2.60 
  depths <2m N 25 
   Std. Error 0.30 
All plant Whole Lake Mean 1.66 
Species (all depths) N 91 
   Std. Error 0.19 
  Points with  Mean 2.42 
  depths <6m N 62 
   Std. Error 0.23 
  Points with  Mean 3.52 
  depths <2m N 25 
   Std. Error 0.33 
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Figure 6.  Hadlock Pond species richness.  
Error bars are standard error of the mean. 
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As expected, species richness in the littoral zone and its shallow fringe was higher than whole 
lake species richness.  Lack of a Eurasian watermilfoil canopy in water depths less than 2 meters 
may also allow for greater species richness.  The negative impact of a canopy of Eurasian 
watermilfoil on species richness of native plants has been well documented (Madsen et al. 1989; 
1991).  Conversely, species richness increases in areas where Eurasian watermilfoil growth is 
reduced (Boylen et al. 1996).   
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Summary 
 
A quantitative aquatic plant survey was undertaken for Hadlock Pond, Fort Ann, New York as 
part of a cooperative effort between the Darrin Fresh Water Institute and the Lake Hadlock 
Association.  The aquatic plant survey was designed to provide baseline data on aquatic plant 
distribution and to evaluate a treatment program based on lake level drawdown and mechanical 
harvesting to control Eurasian watermilfoil (Myriophyllum spicatum).  The Point-Intercept Rake 
Toss method presently required by NYS DEC for Tier III Lakes was employed.  The project was 
designed to obtain data to evaluate current aquatic plant management efforts and review 
potential new strategies.  The assessment will generate the information necessary to: 1) review 
effectiveness of aquatic plant management efforts, 2) meet selected permit requirements and 3) 
provide data for comparison of post-treatment conditions to prior survey information. 
 
In Hadlock Pond, Eurasian watermilfoil (Myriophyllum spicatum) expanded rapidly after an 
initial invasion somewhere around the year 2000.  Myriophyllum spicatum populations were first 
confirmed in 2002.  In 2009, Eurasian watermilfoil was the most common plant species, present 
in 42 percent of survey points.  Three other exotic aquatic plant species were reported, Brittle 
Naiad (Najas minor), Waterchestnut (Trapa natans) and Curly-leaf Pondweed (Potamogeton 
crispus).  Brittle Naiad, an annual species, is seasonally abundant, forming a dense band at the 
shallow margins of Eurasian watermilfoil growth in late Summer and Fall.  Trapa natans has 
been reported as scattered individuals on the southwestern cove since 1998.  Potamogeton 
crispus was first reported in November of 2009 at a single location.  The limited occurrence of 
Curly-leaf Pondweed (Potamogeton crispus L.) may be attributed to the timing of the current 
survey (September), rather than an actual decline in the abundance of this species.  Potamogeton 
crispus generally reaches peak abundance in June and July, and then undergoes senescence.  In 
September of 2009, the aquatic plant community of Hadlock Pond included 18 submersed 
species, 3 floating-leaved species and 5 emergent species for a total of 26 species.   
 
Lakewide aquatic plants were found to occur in 56% of all survey points and 81% of survey 
points in the littoral zone.  The large number of points supporting native plant species suggests 
that Hadlock Pond is a prime candidate for recovery of its native plant population following 
management of Eurasian watermilfoil.  Exotic species, dominated by Eurasian watermilfoil, 
were clearly abundant lake-wide in 2009 (68% of survey points).  Eurasian watermilfoil was the 
most common invasive species in the aquatic plant community of Hadlock Pond, reported in 
42% of all survey points.  Brittle naiad was also quite common, ranked third by relative 
abundance (25% of all survey points).  Waterchestnut was limited to one location and only 
represented 1% of the plant community by frequency of occurrence.  Native species were also 
quite abundant.  Macroalga, (Chara/Nitella sp.) were the most abundant native species, 
occurring in 26% of survey samples.  A number of native species were also commonly observed; 
including Potamogeton pusillus (20%), Elodea canadensis (11%), Potamogeton gramineus 
(10%), Najas flexilis (7%), Potamogeton perfoliatus (6%) and Utricularia vulgaris (6%).  With 
this diversity  
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Figure 7.  Distribution of Eurasian watermilfoil (Myriophyllum spicatum) growth in 

Hadlock Pond in 2009.   
 
and distribution of native species, the test for treatment selectivity should be sensitive to a 
number of species, and native plant restoration in areas formerly inhabited by Eurasian 
watermilfoil appears to be rapid following management efforts.  In 2009, whole lake species 
richness was 1.66 ± 0.19 species per survey point.  For survey points exclusively within the 
littoral zone (depths less than 6 meters) species richness was 2.42 ± 0.23 species per sample and 
the shallow end of the littoral zone (depths less than 2 meters) yielded 3.52 ± 0.33 species per 
sample point.  These results are comparable to other low elevation mesotrophic (moderately 
productive) lakes within our region. 
 
The littoral zone or maximum depth of colonization by aquatic plants was calculated to extend to 
a depth of 5.2 meters based on transparency and plant distribution data.  Macroalga 
(Chara/Nitella sp.) were present to a maximum depth of approximately 6.2 meters, 1.0 meter 
greater than rooted aquatic plants.  Suppression of canopy formation through mechanical 
harvesting may have allowed for light penetration and thus the survival of native plant species in 
areas of dense Eurasian watermilfoil growth.  Reduced Eurasian watermilfoil density in shallow 
waters as a result of winter draw-down and ice scouring may also provided areas for colonization 
of native species resistant to winter draw-down or by another invasive species, Brittle Naiad, a 
prolific seed producer. 
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Management of Eurasian Watermilfoil 
 
Although lake residents all want immediate action, the first step in addressing Eurasian 
watermilfoil problems in particular or any invasive species problem in general, is to develop a 
long-term aquatic plant management plan as a component of an overall lake management plan.  
A long-term plan is needed, since it is unlikely (if not impossible) that invasive species can be 
eradicated from the lake.  Even if eradication were to be accomplished, continued vigilance 
would be necessary to prevent any future re-introductions.   
 
Some specific components to address in any aquatic plant management plan are:  
 

 Education 
 Prevention 
 Implementation of Controls 
 Evaluation and Monitoring 

 
Education.  Education of lake-users and homeowners is imperative to develop support for 
management efforts, and to gather volunteers to assist with the program.  Homeowners and lake-
users must have a basic understanding of nuisance aquatic plants such as Eurasian watermilfoil 
and how to prevent further introductions and spread.  One fact is becoming clear, in these times 
of limited funding opportunities, the only way to protect your lake is to join forces and do it as a 
lake association.  In addition to educational materials, surveys also provide insights into the 
issues and priorities of the lake-users.  Periodic surveys of property owners and recreational 
users can define the needs of any management program.  The surveys also indicate the level of 
support or resistance for management efforts; information which is critical to the permitting 
process for management efforts. 
 
Prevention.  Once control has been successful, efforts must be made to prevent reintroduction, 
and slow the spread of Eurasian watermilfoil.  Also, preventive efforts will help to curtail the 
spread of this plant to other lakes; both as an altruistic measure to keep other lakes from 
experiencing these problems, and to minimize sources of plants for potential reintroduction of 
exotic species.  Prevention efforts might include education, non-point pollution control, erosion 
management and encouraging the reintroduction and growth of native plants.  Working with the 
upstream lake associations, county and state agencies also is strongly encouraged.  While 
Eurasian watermilfoil is not known to be present in lakes upstream of Hadlock Pond, preventing 
introduction to and from these lakes will benefit Hadlock Pond.   
 
Evaluation and Implementation of Controls.  A wide variety of control techniques are 
available, none of which provides a perfect solution.  All techniques have advantages and 
drawbacks.  Each location with Eurasian watermilfoil must be assessed individually, and a 
control technique selected that will work under those conditions.  
 
The vegetation management committee must study the control options and decide on a suitable 
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group of control techniques.  Do not rely solely on consultants to decide for you.  One important 
consideration generally neglected is that these techniques will have to be approved through a 
permitting process, so select techniques that will be acceptable to the permit administrator.  The 
permits for aquatic plant control within the Adirondack Park are administered by the Adirondack 
Park Agency with lake level control (drawdown) permits administered by the New York State 
Department of Environmental Conservation.   
 
Aquatic plant management options fall into 4 major groups:  
 
 Physical - lake level drawdown, hand harvesting or benthic barrier  
 Mechanical - harvesters, dredges and rakes 
 Chemical - herbicides 
 Biological - pathogens, herbivores and parasites  
 
Of these four categories, only biological, physical and chemical means offer the possibility of 
long-term reductions in Eurasian watermilfoil growth for Hadlock Pond.  There are currently two 
viable biological control options: 1) grass carp, a plant eating fish, is approved in New York 
State and 2) herbivorous insects which include a weevil and an aquatic moth larvae (caterpillar). 
 Grass carp are not particularly suitable for Hadlock Pond since they are completely non-
selective in their feeding habits, and tend to prefer native vegetation.  Herbivorous insects are 
experimental at the current time, but appear to have potential for long-term control of Eurasian 
watermilfoil.  However, the logistics of herbivorous insect applications remain problematic.   
 
Mechanical controls, while they may be useful in a long-term maintenance program, do not 
generally eliminate the target plant species from a given area, but simply reduce its abundance to 
allow recreational use.  While raking and harvesting (cutting) can provide some relief for 
lakeside residents, longer-term control of Eurasian watermilfoil is generally desired.  Mechanical 
harvesting can also have a side effect of spreading plant fragments during the process of cutting. 
 These fragments may start new populations or increase the density of existing populations.  
Given the expansive areas of dense growth of Eurasian watermilfoil in Hadlock Pond, this 
technique remains a viable alternative, particularly given the availability of a mechanical 
harvester from the Town of Fort Ann.   
 
Lake level drawdown, a physical control technique, lowers lake water levels in the winter in 
order to freeze the plants.  This technique has had some success on Eurasian watermilfoil control 
in area lakes, for example, both Galway Lake and Saratoga Lake in Saratoga County, NY 
employ annual drawdowns with satisfactory results.  The current lake outlet structure on 
Hadlock Pond will allow a sufficient lake level reduction to reach most of the Eurasian 
watermilfoil growing in the lake, thus this technique may prove beneficial when combined with 
other techniques in an Aquatic Plant Management Program. 
 
Physical control techniques are typically chosen for their selectivity, including benthic barrier 
installation and hand harvesting.  Hand harvesting provides a highly selective control technique 
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with minimal impacts to non-target species.  Diver training in species recognition by experts in 
aquatic plant identification further assures the selectivity of this method.  While costly for 
controlling large areas of Eurasian watermilfoil growth, hand harvesting can be quite effective in 
conjunction with other management techniques.  Hand harvesting scattered invasive species 
growth in areas adjacent to benthic barrier installations or between herbicide treatments has been 
demonstrated to be cost effective.  Hand harvesting is also effective as a rapid response 
technique on newly discovered invasions, or for annual species such as waterchestnut.   
 
Benthic barriers, fabric stretched over the lake bottom to smother plants, also have been 
successful for Eurasian watermilfoil control.  The large areas of Hadlock Pond dominated by 
Eurasian watermilfoil, make this technique extremely costly.  Benthic barriers typically cost 
from $15,000 to $25,000 per acre, installed.  Significant cost savings can be achieved by the use 
of non-typical barrier materials such as belt press cloths, sand and others in place of 
commercially available benthic barrier materials.  Benthic barriers are only recommended for 
areas of dense growth of Eurasian watermilfoil, primarily due to environmental considerations 
due to their totally non-selective nature for aquatic plant control.  Benthic bottom barriers 
provide 100% control of aquatic plant growth in areas where they are installed.  The lack of 
selectivity of benthic barriers is minimized by limiting their use to areas where invasive aquatic 
species clearly dominate the plant community (>50% bottom cover).  EWM growth has been 
demonstrated to have a greater impact on native plant populations than physical control 
activities; with few native species able to survive beneath a canopy of EWM.  During the 
matting period, the short-term loss of a small number of native plant and animal species is 
expected, however native species reestablish when mats are removed.  More importantly, benthic 
mats mitigate the long-term impacts EWM has on the entire food chain when used as a rapid 
response technique for eradicating pioneering colonies of EWM.  Matting to clear high-use areas 
provides immediate recreational benefits to beaches, boat launches, and dock areas.  Selective 
use of barriers in swim areas may have value. 
 
The availability of a suction harvester from East Caroga Lake, Lake George, or through a 
consulting company makes this a viable plant management option.  The extensive areas of dense 
growth of Eurasian watermilfoil in Hadlock Pond make suction harvesting expensive as a stand-
alone technique, but selective use may have value.  Suction harvesting is essentially an 
automated hand harvesting procedure.  Divers scoop up the roots and plants of Eurasian 
watermilfoil and feed them into a suction hose.  The hose transports the plants and their 
associated sediments to a mesh basket at the surface, where the sediments are allowed to wash 
out and settle to the lake bottom.  This form of management is labor intensive, but has the 
advantage of being very selective for the removal of Eurasian watermilfoil with little impact to 
native plant species present.  Costs for this technique are on the same order as benthic barrier per 
unit area. 
 
Chemical or herbicide application offers a possible alternative for Eurasian watermilfoil control 
in Hadlock Pond.  The extent of Eurasian watermilfoil growth in Hadlock Pond, necessitates 
consideration of herbicides.  While herbicide application is often inexpensive on a per acre basis, 
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when compared to physical plant controls, the time and costs associated with acquiring a permit 
for herbicide application frequently make this technique more costly.  To date, the permitting 
authority for the Adirondack Park has not issued a permit for aquatic herbicide use within the 
park.  Notwithstanding, there are a number of herbicides on the market which can be used for 
Eurasian watermilfoil management.  The most commonly used and/or recommended include 
Renovate (triclopyr) and Sonar (fluridone).  New York State requires that these chemical 
herbicides be applied by a licensed applicator.  The lake association may wish to contact an 
applicator and get cost estimates on various applications.  The information contained in this 
survey should allow for fairly specific price quotations.  All herbicides contain label restrictions 
for applications rates, proximity to drinking water intakes, contact restrictions for swimming, 
and toxicity for species other than those targeted.  The applicator should be able to provide this 
type of information.  Contacting several applicators in order to get the best price and possibly 
differing points of view is recommended.  
 

Management Option Cost per Acre Limitations 
   
Lake Level Drawdown $0 non-selective, limited to depth of 

outlet structure 
Hand Harvesting $30,000 limited to low density growth 

labor intensive 
Suction Harvesting $20,000 limited to moderate density growth 

labor intensive 
Benthic Barrier $20,000 non-selective 

labor intensive 
Herbicide $2000 public perception 

moderate selectivity 
Grass Carp $400 - $500 non-selective, turbidity 
Insects $400 - $500 some selectivity,  experimental  

 
Monitoring and Evaluation.  These two activities are similar in execution, but somewhat 
distinct in purpose.  The vegetation committee should coordinate a lay monitoring program of 
lake-users to observe lake areas for the presence and spread of Eurasian watermilfoil in the lake. 
 In addition, these individuals might help in posting boat launches and even inspecting boats and 
interviewing owners about the Eurasian watermilfoil problem.   
 
Monitoring the lake would include consistent visual inspections of areas of the lake, using 
snorkeling or SCUBA, for the presence and spread of Eurasian watermilfoil.  One technique for 
quantifying areas with dense Eurasian watermilfoil is to use an echolocation unit (“fish/depth 
locator”) to map the height and area of dense beds during the summer.  Currently the Citizens 
Statewide Lake Assessment Program (CSLAP) collects information on the aquatic plants in a 
number of New York State lakes.  Coordination with the efforts of this program should be 
encouraged.  These monitoring activities should be part of an overall lake monitoring program.  
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Volunteer monitoring is also supported by the Adirondack Park Invasive Plant Program (APIPP), 
with training, educational materials and technical support available. 
 
Evaluation activities are designed to examine specific control programs and techniques, as well as 
assessing the rate of Eurasian Watermilfoil regrowth or recolonization and the need for repeated 
control at a given location.  This may be done by lay monitors, or contracted with consultants.  
 
An ongoing effort in prevention, education, evaluation and monitoring will greatly facilitate 
gathering information and making decisions on future management directions. 
 
 

 


	TABLE OF CONTENTS
	Background
	Introduction
	Methods
	Results and Discussion
	Maximum Depth of Colonization
	Species Richness and Distribution
	Table 3.  Hadlock Pond species richness for the point intercept survey.
	Summary
	References  
	Acknowledgements


	Appendix A
	Appendix B
	Management of Eurasian Watermilfoil

