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GEOGRAPHIC SETTING 
 
Seven Hills Lake was constructed in the 1950’s for the purpose of providing 
recreational boating, fishing, and swimming to the residents of subdivisions 
planned adjacent to its shoreline.  The lake is located in north-central Putnam 
County, New York, in the town of Kent.  Both the lake and its watershed are 
elongated features with a north-south axis of orientation corresponding with the 
orientation of the Taconic Highland ridges that form the valley of the watershed.  
The lake is located entirely in Putnam County, but the watershed, which is over 
four miles in total length, extends northward into Dutchess County for a distance 
of approximately two miles (MAP 1), nearly to Interstate 84. The highest point of 
the watershed, 1170 feet above mean sea level atop Big Buck Mountain, is 
located in the southeastern corner of the watershed, and the hills defining the 
northern edge of valley are nearly as high, reaching an elevation of 1056 feet.  
The hills forming the western slope of the valley are somewhat lower, reaching a 
maximum height of 957 feet.  The lake itself has an elevation of 637 feet 
according to USGS topographic maps.  
 
Most of the uplands along the western slope of the watershed are undeveloped 
and covered by mature deciduous woodlands (PHOTOS 1 and 2).  Portions of 
the uplands of the eastern slope are also dominated by deciduous woodlands 
particularly in the middle section of the valley above the road between Meads 
Corners and Farmers Mills.  Below Farmers Mills Road, the eastern slope of the 
valley is occupied by the Seven Hills Lake residential subdivision along the lower 
slope, and by another residential subdivision along the ridge top.  At the head of 
the valley in Dutchess County more residential subdivisions are located along the 
valley floor and on the lower slopes of the eastern valley wall.  These have also 
been built since 1956 according to the USGS topographic maps.  In the northeast 
corner of the watershed where State Route 52 cuts through the upper slopes of 
the eastern slope of the valley, residential use of the uplands has existed for a 
longer period.  The density of residential development in the southern watershed 
in 2007 can be seen in PHOTO 1, and the density of residential development in 
the northern watershed in 2004 is seen in PHOTO 2 (State Route 52 enters the 
north-center of the photo and exits the east-center of the photo).  Other current 
land uses in the watershed include small-scale mineral extraction and small-
scale agriculture. 
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MAP 1:  Watershed of Seven Hills Lake showing orientation to roadways  

   and county border (dashed pink). 
 

 
 
 
 
 
 
 
Physical Lake and Watershed Characteristics 
 
Seven Hills Lake is a manmade body of water formed by impounding Leetown 
Brook with a concrete weir (PHOTO 3). The precise date of the dam construction 
is unknown, and information from the two 7.5’ topographic maps that include 
portions of the lake suggests a date circa1980, which is incorrect.  The lake is not 
found on the 1956 USGS Oscawana 7.5’ map updated by aerial photographs 
taken in 1979, but is found on the 1981 USGS Lake Carmel 7.5’ map as an 
update based upon aerial photos taken in 1980. However, the Seven Hills Lake 
Property Owners Association was established in 1957 with a provision for the 
fees to be paid by property owners for the maintenance of the lake.  This 
information suggests a much earlier date of construction.  Furthermore, a 1957 
plat for the Seven Hills Lake Subdivision date also depicts the lake and the 
planning board approved the plat in 1960, suggesting a construction date about 
that time.   
 
The former landscape of the lake is depicted as level wetland on the 1956 USGS 
Oscawana 7.5’ map and the 1944 USGS Lake Carmel 7.5’ map.  The watershed 
was sparsely settled prior to 1956, and the few buildings depicted on earlier 
USGS topographic maps show roads and buildings primarily along the slopes 
and ridges of the valley. USGS topographic map revisions in the early 1980's 
indicate considerable residential development upstream of the lake between 
1955 and 1980, mainly along Leetown Brook near the head of the watershed in 
Dutchess County.  Additional residential development has occurred since 1980 
as is evident in PHOTOS 1 and 2. 
 
Photo 3:  Concrete weir portion of the earthen dam forming Seven Hills 
Lake (June 2002) 
 
 
 
 
The lake has an elongated surface of 55.3 acres with a generally north-south 
orientation.  It drains to the south into Boyd Corners Reservoir and the New York 
City Delaware-Catskill water supply system. Seven Hills Lake has a maximum 
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depth of 11 feet.  Its watershed is a moderately confined valley with steep and 
moderately steep slopes encompasses approximately 3600 acres underlain by 
biotite granitic gneiss, which appears as occasional outcroppings in the uplands. 
The watershed is divided into two sub-drainages, the larger Leetown Brook 
(approximately 2800 acres) and the smaller White Pond drainage (approximately 
800 acres).  Beside these two major surface water inflows, a small permanent 
stream flows from the east shore at approximately mid-point of the lake, and an 
intermittent stream discharges from the west shore at its southern end where the 
lake is at maximum width.  Surface water runoff appears to supply most of the 
water to the lake and groundwater appears to provide a minor component to the 
water supply based upon the minimal thermal stratification that is sustainable 
even when the lake is completely choked with macrophyte growth. 
 
The soils within the valley exhibit a broad range of drainage characteristics, 
dominated by excessively drained medium-moderately course glacial tills of the 
Charlton-Chatfield series in the uplands and poorly drained organic/alluvial soils 
of the Carlisle-Palms-Fluvaquents series in the lowlands (ostensibly including the 
lake bottom) and along Leetown Brook upstream of the lake (USDA SCS, 1994).   
 
A bathymetric map of Seven Hills Lake was produced in 1985 as part of a 
limnological investigation of three lakes in Putnam County (Carpenter 
Environmental Associates, 1986).  Additional depth data were collected in 1999 
to substantiate the accuracy of the earlier map, and to determine the extent to 
which sedimentation had occurred.  The principal differences in the two maps 
are:  1) contours representing the original stream channel extend much further 
north than indicated on the 1986 map, and 2) the area within the 11 foot contour 
appeared to be somewhat less in 1999 than in 1985.  The maximum depth of the 
lake has remained the same since 1985, but lake residents at the northern end of 
the lake have observed an accumulation of sediment and decreasing lake depth 
from shore to shore in the years since the maps were constructed.  A major 
source of the sedimentation at the northern end of the lake ostensibly originates 
in storm-water runoff from Farmers Mills Road. 
 
The 1999 bathymetric map is presented as MAP 2.  Area and volume 
measurements were calculated from the 1999 bathymetric map, and are found in 
TABLE 1.  The average depth of the lake based on this map is 6.7 feet. 
 
Seven Hills Lake has a high average flushing rate and short hydraulic retention 
time because of its relatively large watershed.  Using an average annual runoff of 
25 inches, the lake flushes over 20 times per year and has an average hydraulic 
retention time of 18 days.  Although the average exchange rate is high, variations 
from the mean can also be large and significantly influence the character of water 
quality.   
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MAP 2:  Bathymetric Map of Seven Hills Lake (Not to Scale). 
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TABLE 1:  Area and Volume Estimates for Seven Hills Lake 
 

DEPTH AREA VOLUME 
ft acres acre-ft 

   
0 55.3  
  205.6 

4 47.6  
  82.7 

6 35.4  
  55.2 

8 20.5  
  23.5 

10 4.8  
  2.1 

11 0.3  
   
 Total 369 

Mean Depth   
ft.   
6.7   

 
 
BIOLOGICAL COMMUNITIES 
 
Wetlands  
 
State regulated wetlands are located adjacent to the northwest end of Seven 
Hills Lake (MAP 3).  In addition, a “linear wetland” is located along the northeast 
shore of the lake in the Wetland Check Zone on MAP 3.  Another wetland is 
located downstream of the lake, before the outlet flows into Boyd Corners 
Reservoir.  
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MAP 3:  DEC Regulated Wetlands and Significant Natural Communities 

 
 
 
Fish Community 
 
Seven Hills Lake supports a warmwater fishery and contains no habitat suitable 
for coolwater and coldwater species.  No fisheries survey of the lake is known to 
exist, but White Pond, upstream of Seven Hills Lake, held a diverse fish 
community containing white perch (Morone Americana), largemouth bass 
(Micropterus salmoides), black crappie (Pomoxis nigromaculatus), common 
sunfish (Lepomis gibbosus), red-breasted sunfish (Lepomis auritus), spotted 
sunfish (Enneacanthus gloriosus), chain pickerel (Esox americana), and golden 
shiners (Notemigonus chrysoleucas) in 1936 (NYS DOC, 1937).  Brown bullhead 
(Ictalurus nebulosus), and smallmouth bass (Micropterus dolomieu) were also 
thought to be present at the time although neither species was captured in the 
survey; both species were collected downstream of the present lake, in Boyd 
Corners Reservoir at the same time, however.  Any of these species are likely to 
be residents of Seven Hills Lake and none are protected in New York State.  
With the exception of triploid grass carp, all fish populations in Seven Hills Lake 
are maintained by natural recruitment without stocking augmentation.  
 
PROBLEM STATEMENT 
 
Based on USGS maps and soil surveys, the land now occupied by Seven Hills 
Lake was likely wooded/brushy swampland.  After the dam was built, a 
submerged aquatic vegetative community formed, and by 1985, all but the 
deepest part of the lake was covered with a prolific mixture of long-leaf 
pondweed (Potomogeton nodosus), a species more common to streams than 
lakes, and large-leaf pondweed (Potomogeton amplifolius), a plant that likes soft 
sediments such as would have formed after the flooding of Palms and 
Fluvaquents soil types. A few patches of yellow water-lily (Nuphar sp.)were 
observed at the northern end of the lake, and along the eastern and western 
shorelines of the lake.  Muskgrass (Chara sp.) and Naiads (Najas sp.) were 
found at the southern end of the lake, and Arrow Arum (Peltandra virginica), 
Pickerelweed (Pontederia cordata), and Arrowhead (Sagittaria latifolia) were 
present in the wetlands at the northern end of the lake (Carpenter Environmental 
Associates, 1986).  The origins of these initial components of the aquatic 
macrophyte community are unknown, but a potential sources exist upstream of 
the lake in several wetlands and ponded waters.   
 
The lake was judged to be moderately eutrophic in 1985, based upon nutrient 
levels, supersaturated summer dissolved oxygen values, decreasing summer 
light penetration measurements, the prolific growth of aquatic macrophytes, and 
the presence of summer algae blooms.  The use of a mechanical weed harvester 
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to control aquatic macrophytes began in 1985.    
 
 Two exotic invasive macrophytes, Eurasian water milfoil (Myriophyllum 
spicatum) and curly-leaf pondweed (Potomogeton crispus), had dominated the 
aquatic macrophyte community by the mid-1990’s.  The dates of their 
introductions are unknown, but the plants had impaired the use of the lake for 
boating and fishing by before 1996 when they were first identified.  Mechanical 
weed harvesting could no longer control the macrophyte growth and algae 
blooms became more frequent.  A survey was conducted to evaluate alternatives 
for aquatic weed control in 1999. Eurasian milfoil, bushy waterweed (Najas 
flexalis), curly-leaf pondweed, an unidentified pondweed (probably Potomogeton 
nodosus), muskgrass (Chara sp.), filamentous algae (Rhyzoclonium sp.), white 
water crowfoot (Ranunculus longirostris), large-leaf pondweed, and yellow water 
lily were observed by gross visual observation during a survey in June 1999 
(Field, 1999).  Benthic vegetation was extensive throughout the pond at all 
depths; Eurasian water milfoil was the most dominant species.  Six different 
species assemblages were identified and the locations of these are found in MAP 
4.  Each assemblage is defined by the three or four most common plant species, 
listed in declining abundance for each assemblage description.  With the 
exception of the two smallest assemblages (along the southern shore of the 
lake), all assemblages were high density in the sense that fishing lures could not 
be retrieved without fouling.  The density of plants along the southern end of the 
lake was rated as moderate, although the bathing beach was relatively free of 
plants.  A relatively low-density mixture of waterweed and muskgrass also 
inhabited a small, rocky area along the southeast shore of the lake.  Over 95% 
(52 acres) of the lake was covered by dense growths of rooted aquatic 
macrophytes.  Small colonies of lilies were found in the northern end of the lake 
and sporadically along the western shore, but lilies were not abundant or 
dominant in any portion of the lake, and were not sufficiently abundant to be a 
component of any species assemblage.  Similar aquatic macrophyte maps 
showing a fluctuating community composition resulted from surveys in June 2002 
(Field, 2002), June 2005 (Field, 2005), and June 2009 (MAPS 5-7).   
 
The most diverse aquatic macrophyte community was observed in 2005 (MAP 
6).  Eurasian milfoil and curly-leaf pondweed still dominated the areal coverage 
and biomass composition of aquatic macrophytes, but the northern end of the 
lake had three native species of pondweed (Potomogeton amplifolius, 
Potomogeton nodosus, Potomogeton pusillus), American waterweed (Eleodea 
Canadensis), and eelgrass (Valisneria americana).  These species did not persist 
until 2009 (MAP 7).  The pondweed referenced in MAP 7 is entirely the curly-leaf 
species, and the milfoil is entirely the Eurasian species.  Photographs of the 
species assemblages in MAP 7 are found in PHOTOS 4-7.  In 2009, coontail 
(Ceratophyllum demersum), a native species, was surveyed for the first time at 
the northern end of the lake. MAP 4:  Aquatic Macrophyte Map June 1999 
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MAP 5:  Aquatic Macrophyte Map June 2002 
 

 
 
 
 
 

MAP 6:  Aquatic Macrophyte Map June 2005 
 
 
 
 
 

MAP 7:  Aquatic Macrophyte Map June 2009 
 

 
 

 
PHOTO 4:  95+%  Dense Pondweed, <5% Milfoil Assemblage (June 2009) 

 
 
 
 

PHOTO 5:  Dense Milfoil Assemblage (June 2009) 
 
 
 
 
 
 
 

PHOTO 6:  70% Milfoil, 30% Pondweed, Moderate Water Lilies Assemblage 
(June 2009) 

 
 
 
 

PHOTO 7:  Dense Milfoil, Dense Water Lily Assemblage (June 2009) 
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Although the composition of the aquatic macrophyte community has changed 
from survey to survey since aquatic weed problems were first described in 1985, 
at least one species of macrophyte has been sufficiently abundant to inhibit the 
use of the lake for fishing, boating, and swimming each summer since then.  The 
earliest descriptions are of high densities of long-leaf and large-leaf pondweeds, 
which had been replaced by Eurasian milfoil and curly-leaf pondweed by the mid-
1990’s, with milfoil creating the preponderance of biomass.  By 2005, curly-leaf 
pondweed had begun to replace much of the Eurasian milfoil, and by 2009, the 
predominant macrophyte was curly-leaf pondweed (PHOTO 4), and Eurasian 
milfoil dominated the coverage of a much smaller proportion of the lake (PHOTO 
5).   
 
Since the late 1990’s blooms of filamentous algae have also impaired the use of 
the lake during portions of some summers (PHOTO 8).  
 
 
PHOTO 8:  Algae Bloom, Seven Hills Lake (June 2002)  
 

 
 
 
The coverage of water lilies has also increased dramatically during the last 
decade, and colonies of these plants now inhibit use of  and access to the lake, 
particularly at the northern end.  In 1985, lily colonies were described as patches 
along the northern, eastern, and western shores, and this description remained 
accurate at the time of the next survey in 1999.  By June 2009, water lilies 
occupied approximately seven acres of the surface of the northern end of the 
lake (PHOTO 6 and 7)(MAP 7), and were common along other portions of the 
shoreline. 
 
An emerging problem associated with the expansion of water lilies has been the 
accumulation of unconsolidated sediments and loss of depth at the northern end 
of the lake.  The most northern end of the lake is configured as a narrow channel 
just below Farmers Mills Road.  Here, the velocity of flow is much faster than 
elsewhere in the lake, and sediment deposition has not been remarkable.  Below 
the narrow section, however, the lake widens, and this part of the lake is usually 
occupied by dense macrophyte growth, usually milfoil, but increasingly milfoil and 
water lilies.   This dense growth creates a curtain that reduces turbulence and 
accelerates the deposition of unconsolidated sediments, decreasing water depth.  
Water lilies rhizomes that come to inhabit the new sediment also accelerate the 
rate at which water depth is decreasing. 
 
 
Unusual Plant and Animal Species 
 



 

Seven Hills Lake Aquatic Plant Management Plan Draft 1.0                                                                                       Page 
10 

A letter from the NYS Natural Heritage Program (APPENDIX 1) indicates that 
there are no known occurrences of rare or state-listed species of plants and 
animals in Seven Hills Lake, and listed species that might potentially be in the 
lake have not been observed during plant surveys.  No quillworts, lobelias, 
bladderworts, or unusual pondweeds, naiads, milfoils, or duckweeds were 
observed even before the introduction of hybrid grass carp.  Listed fish species 
that might be found in habitats similar to Seven Hills Lake in this part of the state, 
such as mud sunfish (Acantharchus pomotis) and ironcolor shiner (Notropis 
chalybaeus) have not been found east of the Hudson River.  Listed birds that 
might make use of the lake such as osprey (Pandion haliaetus) and red 
shouldered hawk (Buteo lineatus) are undoubtedly present from time to time, but 
feeding opportunities for these birds have likely been improved by the reduction 
of plant biomass in the lake that produces better fish-hunting habitat. 
 
AQUATIC PLANT MANAGEMENT HISTORY 
 
Mechanical Weed Harvesting 
 
Mechanical weed harvesting has been used to control aquatic macrophytes since 
1985.  The technique was successful in controlling vegetation in the deeper 
portions of the lake, but could not reach some shallow areas near docks and 
swimming areas where lake residents would like to have more control.  Initially, 
mechanical weed harvesting was the primary tool for weed control and used 
throughout the lake.  After the introduction of Eurasian milfoil and curly-leaf 
pondweed, weed harvesting became incapable of controlling the problem. 
 
Drawdown 
 
Winter drawdown of the lake was initiated in 1998 to attempt to control aquatic 
macrophytes in shallow areas of the lake.  In 1998, the lake was drawn down 
four feet to five-and-a-half feet for a period of at least four to six weeks from 
January to March.  This technique was used until 2001 when it was discontinued 
due to concerns over frost and ice damage to the concrete face of the dam. 
 
Triploid Grass Carp 
 
Triploid grass carp were first used in 2000 when 575 fish were released in May.  
A relatively light stocking density of ten fish per acre was used to reduce the 
biomass of aquatic macrophytes.  Aquatic macrophytes appeared to decline, and 
in 2005, a simplistic population model was created as a guide to maintaining an 
acceptable population number.  Based upon the model, 235 triploid grass carp 
were stocked in 2006, and another stocking of the same size is scheduled for 
2010. 
 
Herbicide Treatments 
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Sonar was applied in 1996 to treat the invasive exotic macrophytes.  The 
treatment was repeated in 1997 and then discontinued in search of less 
expensive and more effective control measures.  After other measures failed to 
adequately control the weed problem, herbicide treatments were restarted in 
2007 when the northern and eastern shorelines and the center of the lake (16 
acres) were treated with Aquathol K.  In 2008, 18 acres at the northern end of the 
lake and along the eastern shoreline were again treated with Aquathol K to 
remove Eurasian milfoil and curly-leaf pondweed.  Permitting restrictions have 
limited treatment to 50% or less of the lake, and for these two years treatment 
coverage was 29% and 32% respectively.  An algae bloom covering half the lake 
was treated with Captain in 2007. 
 
Treatment Evaluation 
 
The on-going aquatic macrophyte weed problem in Seven Hills Lake has only 
been controlled by use of a combination of techniques since the arrival of 
Eurasian water milfoil and curly-leaf pondweed.  The early efforts to control the 
exotic invasive species with Sonar were expensive and inadequate, probably 
because the herbicide was quickly diluted and a toxic dosage could not be 
maintained for an adequate exposure period.  Mechanical weed harvesting 
continued during these treatment years, but the magnitude of the job exceeded 
the capacity of the weed harvester, and the harvester was not effective in some 
shallow waters invaded by the new exotic macrophytes. 
 
The next approach to controlling macrophytes used a combination of triploid 
grass carp and winter drawdown.  The combination of these techniques 
successfully reduced the overall density of aquatic macrophytes, but the fish did 
not remove vegetation from some parts of the lake where control was highly 
desirable, and mechanical weed harvesting was still necessary to enable boating 
and fishing. Grass carp ostensibly reduced the magnitude of the weeds that 
needed control by other methods, but did not solve the problem.  Drawdown also 
improved conditions for recreational use in the shallow waters of the lake, but did 
not entirely eliminate the need for mechanical weed harvesting either.  
Drawdown was discontinued when frost damage to the weir was observed, and 
concern for the integrity of the infrastructure exceeded any benefit that might be 
had in weed control.  
 
The use of Aquathol K in conjunction with weed harvesting and the partial control 
exerted by the grass carp has provided the most effective control of the weed 
problem to date. Past pesticide permits have restricted the area of treatment to 
no more than 50% of the lake in any given treatment, and this coverage has 
been adequate for treatment to date. The grass carp are thought to reduce the 
amount of control necessary by other methods, chemical spraying is used for 
treating areas of the densest plant growth and shallow areas where mechanical 
weed harvesting is ineffective, and the weed harvester is used in the deeper 
parts of the lake and where repeat treatment during a specific year is necessary.   
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Lake Management Plan 
 
The Seven Hills Lake Maintenance Committee was formed in October 1998 with 
the purpose of developing a comprehensive long-term management plan for the 
lake.  Although the Association has not formally adopted a plan for the lake, the 
Committee continues to address the on-going maintenance needs of the lake for 
the Association.  Responsibilities regularly undertaken or supervised by the 
Committee include dam maintenance, weed and algae control, beach 
maintenance, and erosion control on Association property. A water-quality 
monitoring program was initiated in 1999, and application for the stocking of 
triploid grass carp was initiated the same year, in part funded by a grant from the 
Putnam County Lake Management Program. 
 
The Association performed septic tank leachate tests on all system within 1,500 
feet of the lake-shore in 2001, partially funded by Putnam County.  During the 
past three years, Putnam County grants have upgraded several septic systems 
near the lake, the only systems suspected of providing nutrient inputs to the lake 
based on survey results.  Almost all the homes adjacent to the east shore of the 
lake are well set back from the lakeshore on the far-side of Seven Hills Lake 
Drive, and the west shore of the lake is completely undeveloped. Unlike many 
recreational lakes, Seven Hills Lake has few septic systems near its shoreline.   
 
The results of water-quality monitoring surveys (APPENDIX 2) have indicated 
that the primary surface water supplies to the lake consistently contain elevated 
concentrations of chlorides characteristic of road runoff, and periodically contain 
high concentrations of nutrients and bacteria that reflect variations in the 
frequency and durations of storm events and the associated quality of road 
runoff.  The Associations has no control over these surface water flows. 
 
In 2007 a movable fence was erected across the swimming beach to deter 
geese, and this barrier has been successful in removing the birds from the beach 
area. Use of the lake by geese in general has declined since the installation of 
the fence.  
 
The focus of the Maintenance Committee’s work continues to be on aquatic 
weed control, which has been a chronic problem since 1985, and beyond the 
capability a their mechanical weed harvester since the establishment of the 
exotic invasive macrophytes in the 1990’s.  The lake was constructed as a 
recreational lake with the intention that it would be used for boating, swimming, 
and fishing.  Control of the overabundance of aquatic macrophytes and algae 
blooms is consistent with these lake management objectives.  The lake is not 
used as a source of potable water or for irrigation.  The potential impacts of 
pesticides on downstream waters are diminished by limiting the area of treatment 
and concentration of chemicals used in any given treatment.      
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MANAGEMENT OBJECTIVES 
 
The Association prefers to use an integrated approach for controlling nuisance 
aquatic vegetation in Seven Hills Lake.  This approach include 1) maintaining a 
small population of triploid grass carp to reduce the need for weed harvesting 
and chemical controls, 2) mechanical weed harvesting to control macrophytes in 
along the shoreline, where recreational use is heaviest, and where repeat control 
may be necessary, 3) the use of Aquathol K to treat portions of the lake between 
mid-May and the end of August to eliminate the densest biomass of curly-leaf 
pondweed and Eurasian water milfoil that cannot been controlled by weed 
harvesting, and 4) the use of Captain to treat heavy blooms of filamentous and 
unicellular algae that occur from time to time.  
 
The need to treat aquatic macrophytes is likely to continue for the foreseeable 
future due to the invasive nature of the macrophytes being controlled and the 
fertility of surface waters feeding the lake.  In addition to biological and chemical 
control for macrophytes and algae, the Association would like to remove 
unconsolidated sediments from the northern end of the lake using Hydro-Raking.  
This would return the northern end of the lake to the depth contours found on the 
1999 bathymetric map.  The process would clear selective areas at the north end 
of the lake so that these could be used for boating and fishing as they have in the 
past.  In the process of removing sediments, water lilies would also be removed 
from the selected areas in the center of the lake, but not along the shoreline.  
This approach would cause minimal disturbance to shoreline landscapes and 
cost far less than dredging.  
  
These management techniques are necessary to enable the use of the lake for 
boating, swimming, and fishing, and the Association is also aware of the need to 
protect fisheries and classified wetlands.  The Association will not manage plant 
growth in the classified wetland portions of the lake, and the partial treatment 
proposed elsewhere will leave much aquatic macrophyte growth in untreated 
portions of the lake to perform ordinary ecological functions.  Partial treatments 
also lessen the risk of oxygen depletions that might cause fish kills. Fish kills 
have not occurred following herbicide treatments in the past, and the lake is 
normally well oxygenated during the summer, usually being supersaturated near 
the surface.  Partial removal of the exotic invasive macrophytes ostensibly 
improves fish habitat in general by creating more habitat diversity than exists in 
the dense stands of vegetation being treated. 
 
MANAGEMENT ALTERNATIVES 
 
Local Controls 
The approach to managing aquatic vegetation in Seven Hills Lake has been 
shaped by physical factors (organic nature of lake-bottom soils, shallow lake 
depth, high flushing rate, periodically enriched water inflows), and the invasive 
nature of the exotics that presently dominate the macrophyte community.  The 



 

Seven Hills Lake Aquatic Plant Management Plan Draft 1.0                                                                                       Page 
14 

shallow nature of the lake allows aquatic macrophytes to cover virtually the entire 
lake and the rich organic nature of the soils that constitute the lake bottom are 
capable of supporting a luxuriant growth of either native or exotic macrophyte 
species.  These conditions insure that aquatic weed grow will be a persistent 
problem requiring control to enable use of the lake for swimming, boating, and 
fishing in most years.  In the absence of control use of the lake for swimming, 
boating and fishing will be practically eliminated.   
 
The high flushing rate of the system and associated variations in weather pattern 
during the summer appear to play an important role in determining the density of 
the macrophyte community and the severity of algae blooms.  The system’s high 
flushing rate, every 18 days on average, assures that the lake water quality will 
reflect the nature of recent surface-water runoff events, but different weather 
patterns can produce wide variation in the water quality characteristic of runoff, 
as is reflected in the water-quality monitoring data (APPENDIX 2).  Droughty 
summers, at one extreme, produce storm events that are characteristically 
infrequent or of insufficient volume to generate regular runoff.  Under these 
conditions, nutrients collect on terrestrial surfaces from various dry depositions, 
and when a storm of sufficient size does produces runoff, it carries the 
accumulated depositions into the lake as a nutrient-rich slug that can stimulate 
macrophyte growth and trigger algae blooms.  If another storm event does not 
flush the nutrient-rich slug from the lake quickly, it may influence aquatic weed 
growth for several weeks before another event of somewhat different water 
quality dilutes or replaces it.  At the other extreme, e.g. the summer of 2009, 
rainfall is frequent and substantial throughout the summer.  Under these 
conditions, terrestrial surfaces are continuously washed, dry deposition does not 
accumulate, and runoff reflects more average conditions throughout the summer.  
Aquatic macrophytes receive less nutrient stimulation, and algae blooms are less 
frequent due to lower nutrient levels and a higher flushing rate. 
 
These conditions produce aquatic weed problems that vary in composition from 
year to year, but predictably impact the entire lake rather than create localized 
problems.   The Association has achieved control by extensive use of the 
mechanical weed harvester and partial treatments of herbicides, along with some 
help from grass carp.  The magnitude of the problem is large and beyond the 
scope of benthic mats or hand harvesting, which are impractical for the 
Association plan.  Individual homeowners in areas to shallow for mechanical 
weed harvesting or when control is not available in a timely may use local hand 
harvesting to improve conditions at private beaches.  Benthic mats might provide 
suitable control in these situations as well. 
 
Lake-wide Control 
 
The Association has used two physical/mechanical lake-wide controls 
(mechanical weed harvesting and drawdown) in the past, but these have been 
discontinued for different reasons.  Mechanical weed harvesting was the primary 
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method of control from 1985 until the mid-1990’s, but since the arrival of invasive 
exotic macrophytes, the magnitude of the task has exceeded the ability of the 
equipment to perform lake-wide duty; mechanical weed harvesting is still used for 
partial control of the weed problem.  Drawdown was used for two years and did 
decrease the severity of weed growth, but was discontinued due to the damage 
occurring to the weir face from repeated freezing and thawing.  Shading has 
never been considered as a potential control measure due to the large size and 
high flushing rate of the lake that would make this method both ineffective and 
excessively expensive. 
 
Triploid grass carp were stocked in 2000 and 2005, and survivors of both 
stockings still reside in the lake.  Another stocking of 235 yearling fish is planned 
for 2010.  Grass carp are unlikely to be a satisfactory tool alone to control aquatic 
macrophytes because of the difficulty of keeping the size of the fish population 
adjusted to the size of the macrophyte community given the variability of the 
latter from year to year. Grass carp survival and growth appear to be good based 
upon gross visual observation, but their contribution to the success of control 
efforts is difficult to quantify.  Another potential biological control, milfoil weevils 
(Euhrychiopsis lecontei) has not been considered because of generally 
undependable results reported from other lakes, and the high population of pan-
fish, thought to be predators of the weevils, in Seven Hills Lake.  Furthermore, 
milfoil weevils do not feed on curly-leaf pondweed. 
 
The Association does not consider lake-wide use of herbicides appropriate at this 
time.  The use of non-selective contact herbicides on a whole-lake basis would 
likely eliminate almost the entire vegetated littoral habitat, cause fish kills within 
the lake, greatly decrease habitat diversity, and impact aquatic vegetation 
downstream of the lake.  The use of low-level formulations of systemic herbicides 
such as fluridone to control Eurasian milfoil is unlikely to be successful because 
of the long contact time required for successful control, and the high flushing rate 
of the lake which would make regulation of the proper dosage difficult and 
expensive.    
 
The preferred management alternative for Seven Hills Lake remains the 
integrated approach using mechanical weed harvesting, herbicide application, 
and triploid grass carp to attack the persistent annual problem.  The primary tools 
in this alternative are expected to be the use of the mechanical harvester and 
Aquathol K for partial control of the invasive exotics.  The use of these two 
techniques is expected to vary from year to year depending upon the severity 
and mixture of weed growth.  A problem dominated by curly-leaf pondweed might 
be most easily controlled by mechanical weed harvesting, while an extensive 
coverage dominated by milfoil might require more chemical treatment to bring the 
growth within the capability of the weed harvester.  Grass carp will be kept at a 
relatively low population level and are not intended to have a primary control 
function.  Algae blooms have been a periodic, but unpredictable occurrence in 
the lake since at least the mid-1980’s.  Captain will be used to treat algae blooms 
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as needed. 
 
PLANNED PRE-, DURING- AND POST TREATMENT ACTIONS 
 
Monitoring 
 
The aquatic macrophyte problem in Seven Hills Lake is persistent and chronic.  
The state of problem is assessed each spring (May-June) by visual observation 
from an airboat provided by the pesticide applicator.  The selection of areas to be 
treated is based upon macrophyte density and intensity of recreational use.  The 
chairman of the Lake Maintenance Committee and an employee of the pesticide 
application firm make the determination of the treatment area(s), which are 
mapped for treatment later in the summer.  A rake toss may be used to 
determine community composition, but the areas chosen for treatment have 
been, and are expected to remain, dense monocultures or dense mixtures 
composed solely the two exotic invasive target species.   
 
Water Quality 
 
Water-quality monitoring has involved periodic (1999, 2002, 2005, 2009) summer 
profiles of water temperature, dissolved oxygen (APPENDIX 3), and 
measurement of nutrients taken during the fall at various points within the lake 
and from the major tributaries (APPENDIX 2).  Water-quality measurements have 
not been made in conjunction with herbicide treatments, but the routine data 
show that the lake is generally well oxygenated and usually supersaturated with 
dissolved oxygen at the surface during the summer.  Since the treatments have 
been, and are expected to remain, partial treatments, the risk of fish kills is 
perceived to be low, and no fish kills, or evidence of stressed fish have been 
associated with herbicide treatments to date. In general, dissolved oxygen is 
expected to remain adequate for fish through the normal wind-driven circulation 
water within the lake, even in treated areas, and the limitations on treatment 
coverage should leave substantial parts of the lake as a well-oxygenated for fish.  
 
Early Response 
 
The aquatic macrophyte problems in Seven Hills Lake are persistent, lake-wide, 
annual occurrences that are not expected to be eliminated by the proposed 
treatments.  The Association does not perform early response activities as such 
prior to the lake-wide assessment in May or June.  Individual property owners 
may initiate early responses such as hand harvesting if weed growth reaches 
problem proportions on their beaches prior to weed control by the Association. 
 
Source Management 
The Association has a number of on-going means of keeping their members 
aware of practices that would potentially introduce new pests to the lake.  The 
Lake Maintenance Committee at regular Association meetings presents the 
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topics where they are discussed by the membership in general, and information 
concerning potential invasive species, boat inspections, eutrophication 
processes, the activities and problems of other lake associations, use of lawn 
fertilizers, the availability of funds for septic system improvements, and the 
availability of invasive plant awareness signs have been featured in the 
Association newsletter and posted on the Association website 
(http://sevenhillslake.com/index.html).  The lake has no public beach or boat 
launch so the presentation of materials for public consumption is unnecessary, 
and the dissemination of pertinent information through meetings, newsletter, and 
the website should be effective in delivering important information to the people 
using the lake. The Association has also attempted to identify sources of nutrient 
enrichment originating from the properties of its membership, and assisted in 
seeking funds for the improvement of septic systems thought to be contributing to 
nutrient flows to the lake. 
 
Evaluation of Efficacy 
 
The proposed use of mechanical weed harvesting, herbicides, and grass carp to 
control the weed problems in Seven Hills Lake will be a continuation of the 
methods that have adequately reduced the extent of the weed growth in the past 
and improved the opportunity to use the lake for recreational swimming, boating, 
and fishing.  The Association anticipates that this efficacy will continue in the 
future.  The impact of the herbicide treatments on fisheries has not been 
specifically evaluated, and the Association has no plans make such evaluations 
in the future.  Past treatments have resulted in no evidence that fish are imperiled 
by the treatments, and the increase in habitat diversity that results from the 
treatments is thought to be generally beneficial to the fish community.  Likewise, 
the use of surveys to evaluate the success of the program is not planned, but the 
results of the weed control program will be an on-going topic of discussion at 
Association meetings, and evaluations of the efforts will continue to be reported 
in the newsletter and on the Association website.  
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Local / Shoreline Management Activities 

(listed by increasing order of “complexity”) 

 

 

1. Hand Harvesting and Suction Harvesting 

 Principle 
This is very much akin to weeding your garden.  Hand harvesting involves grasping the 
plant material as close to the sediment layer as possible, even digging into the sediment to 
grab the root crown, and pulling the intact plant out of the bottom sediment. Plants are 
pulled slowly to minimize fragmentation, and the entire root system should be removed 
from the sediment if possible.  
 
If hand harvesting is carried out by a lake resident trying to keep his own shorefront free 
from plants, plants and roots should be deposited away from the shore to minimize transit 
back to the lake. This technique is largely restricted to small areas, although only the 
time, patience and amount of elbow grease prevents a lake resident from keeping a very 
large area clear. Generally, for large beds of plants, or for plants growing in water greater 
than a few feet deep (invasive exotics like Eurasian watermilfoil can grow in water up to 
20 feet deep), scuba divers will likely be required.  In these cases, harvested plant 
materials, including root systems, stems, leaves, and fruiting structures, are placed in 
mesh bags and taken away from the lake.  
 
In more extensive diver-operated hand harvesting, a barge on the lake surface with a 
dredge hose connected to an industrial engine creates suction. The other end of the 
dredge hose is carried to the lake bottom by a scuba diver. The hose sucks up the plants, 
roots and top sediments that go into a spoils collection basket on the barge. The basket 
traps the plants and root fragments, allowing the sediments and water to drain back into 
the lake.  This process is usually referred to as suction harvesting or diver dredging. 

 
Collected plants can be disposed of at a site away from the lake, or dewatered or dried 
and used for mulch or fertilizers. Disposal may be confined to small, individual sites, in 
the case of small dredging operations. Suction harvesting collects a much smaller 
biomass than does larger-scale mechanical harvesting operations (discussed later), 
because only small targeted areas are dredged, and because only the nuisance plants are 
removed, not all of the native and exotic plants.  
 

 Target Plants and Non-Target Plants 

Hand-harvesting is the ultimate selective plant management technique, since it removes 
individual plants a single plant at a time.  Only those plants that are identified as exotic, 
invasive, or otherwise contributing to nuisance conditions are removed. Suction 
harvesting may also remove some nearby plants and sediment, although selective control 
is still largely achievable.   
 

 Advantages 

Unlike large scale, lake-wide management techniques, hand harvesting can be conducted 
on a single plant or a small bed at a minimal expense, if not minimal labor.  Anyone can 
hand-harvest, although only the cautious can hand-harvest well. It targets only those 
plants that create use impairments or contribute to nuisance conditions.  If properly 
performed (SLOW removal from under the roots or the base of the plant when the plants 
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are still robust), side effects, such as turbidity and bottom disturbance, are minimized and 
usually temporary.  It is also very useful at preventing re-infestations after a larger-scale 
plant management strategy, particularly when combined with a vigilant surveillance 
program.  For target plants that do not reproduce vegetatively, hand harvesting (as well as 
mechanical harvesting) can provide some longer-term control of these plants if the plants 
are removed prior to the formation and fall of the seeds. 
 
Such harvesting can be directed, but not be limited, to clearing swimming areas and 
opening navigational channels. The technique can be used in open-water and most near-
shore areas. Since the diver, and not the barge, controls the operation in suction 
harvesting, plants can be removed between docks, shallow water, or other areas with 
physical constraints to boat access. The only limit imposed on the application of suction 
harvesting is the length of the dredge hose, although multi-diver operations may also 
have surface air and safety lines linked to the barge. 
 

 Disadvantages 

Very effective, hand-harvesting is cumbersome and tiring. It is difficult to hand pull large 
beds of target plants, and inconvenient (from the pullers perspective) to hand pull 
scattered plants, although this may be the best way to prevent the expansion of single 
plants into small beds. Efforts to speed up the process, by hand pulling clumps of plants 
away from the sediment interface at a rapid pace, often results in fragmentation, 
incomplete plant removal, high turbidity and bottom disturbance. Even when performed 
properly, hand harvesting frequently results in some fragments and floating bits of root 
and seed and other plant parts, the vegetative stock for new generations of plants when 
these materials eventually fall back down to the lake bottom.  Moreover, since many 
nuisance plants spread vegetatively through runners and rhizomes, the inability to remove 
deeper plants may result in rapid reinfestation from contiguous beds outside the range of 
shoreline harvesting.  It is not very effective on plants that have extensive root systems, 
such as lily pads, although these plants are usually not (or should usually not be) the 
target of selective plant control efforts. These limitations effectively result in only local 
control of nuisance plants with this method. 
 
Suction harvesting operations can have some significant side effects. High turbidity, 
reduced clarity, and algae blooms from nutrient release can result from either the 
disturbance of bottom sediments, or the release of the sediment slurry from the on-barge 
collection basket. This may lead to reduced oxygen conditions, and, ultimately, may 
affect the ecosystem communities. 
 
Suction harvesting also disrupts the bottom sediments while removing the plants and 
roots. This control method can have a deleterious effect on the animals living in the 
sediments and on the plants not dredged but living within the dredged area. Sediments 
may also contain heavy metals or other potentially hazardous materials. If these materials 
are present, and proper precautions are not taken, the dredging operation may release 
these metals into the water, which could have severe repercussions throughout the food 
web. 
 
Suction harvesting is very costly, as much as two to ten times the cost of mechanical 
harvesting. While part of the overall cost is incurred at the beginning in capital 
expenditures, the most significant cost is in operations, due to the slow rate at which 

 16



1. Case Study- Hand Harvesting  
 
Lake Setting: Upper Saranac Lake is a 5200 acre lake with more than 44 miles of
shoreline found near the northern edge of the Adirondack Park.    
 
The Problem: Eurasian watermilfoil was first discovered in 1996, and local residents
and lake users have been concerned that it may take over large portions of the lake. 
 
Response: A locally funded control effort using benthic mats and hand harvesting with
four divers was initiated in 1998 by a partnership of organizations, including the Upper
Saranac Lake Foundation, the Adirondack Aquatic Institute, Cedar Eden
Environmental, and Paul Smiths College.  This three-year effort achieved local control
of large milfoil beds primary in front of state lands (which nearly 50% of the lake
shoreline), and resulted in the annual removal of about 50 acres of milfoil across 3-4
miles of shoreline, at the cost of about $60,000 annually.  This level of effort was
insufficient to prevent the spread or re-establishment of the plant.  The benthic barriers
and harvesting kept plant densities from being high enough to consider other
management efforts for managing extensive milfoil beds. In addition, political
considerations prevented the use of some of these management tools, such as aquatic
herbicides.  As a result, a three year program extensive hand-harvesting and benthic
matting program was initiated in May of 2004 to remove and control Eurasian
watermilfoil to acceptable levels in the lake.   
 
Based on the experience of other large-scale hand harvesting programs in other NYS
lakes, a team of 20 divers was assembled- two divers for approximately every 500
acres of lake area. These divers were trained in a one day training session involving
plant identification and safety, followed by in-water training for additional Eurasian
watermilfoil identification and removal technique. Each diving team had an
experienced dive leader to coordinate diving operations.  Divers hand-pulled Eurasian
watermilfoil plants in a systematic path around the lake, while other team members
tracked locations with Global Positioning System (GPS) units, recorded detailed
survey information about the presence of milfoil and native plants, and transported
bagged milfoil to a remote location. Additional resources used to support this hand-
harvesting effort included 10 “top-water” team members, 4 dive platforms boats, 2 tank
dive boats, dinghies, kayaks, and a patrol boat.  Divers hand harvested milfoil plants
for 5 days a week for 55 days, starting on June 1st and ending by August 15th.  Benthic
barriers were also placed on the lake bottom in the middle of May. 
 
The project was completed at a cost of approximately $535,000 in 2004, or
approximately $200 per acre of infestation. Labor costs were about $1,000 per hour,
and constituted about 75 percent of the overall project cost. The project managers
devised a unique compressed air distribution system to reduce the extensive overhead
(financial and logistic) associated with supplying and replenishing air tanks to such a
large team of divers. This also provided a more effective means for mass plant removal
in large beds. However, more conventional diving operations (using SCUBA dive
tanks) were also needed for more mobile operations to access and removal smaller or
more remote beds. Future costs will likely be reduced since capital costs (purchases of
boats and other equipment) will be lowered. It is difficult to compare these numbers to
costs of other management activities, since the density of plants targeted in hand
harvesting (low to moderate) was different than those encountered in other plant
management efforts. Based on the number divers, quantity of harvested plants and
project costs, this is the most extensive hand-harvesting project to date in New York
State. 
 
Results: Long-term evaluation of the effectiveness of the project will not be completed
until after the third year of the project in 2006.  Preliminary results from 13 transects
surveyed around the lake in late 2004 demonstrated milfoil removal ranging from 27
percent to 100 percent of the pre-harvesting plants.  The majority of the sites exhibiting
greater than 60 percent removal, and removal rates were not closely related to either
the plant densities or the number of times plants were hand harvested. Milfoil plants
remaining at the end of the growing season resulted from either incomplete hand
harvests or regrowth within the growing season; most of this occurred in depths
between 8 and 12 feet.   
 
Lessons Learned: This project demonstrates that hand-harvesting can be effective at
controlling even large-scale milfoil infestations, but control in large or heavily infested
lakes requires significant resources and a well-devised plan of attack. 
  
Source: Martin, M.R. and C. Stiles. 2005.  The use of hand-harvesting to control 

Eurasian milfoil in Upper Saranac Lake, Franklin County, NY.  Presentation at the 

NEAPMS annual conference, Saratoga Springs, NY. 

diver dredges can be 
operated. The operations 
cost also includes skilled 
labor. Unlike some 
control techniques, 
suction harvesting will 
probably require at least 
three specialists; one 
barge operator and at 
least two scuba divers, all 
with some experience in 
these activities. Even if a 
lake association can pay 
for the equipment, it is 
likely that the harvesting 
cannot be done without 
additional outside 
financial assistance. 
Thus, suction harvesting 
is far from a "self-help" 
control technique.  
 

 Costs  

By far the most 
significant expense 
associated with hand 
harvesting is labor costs, 
since this is perhaps the 
most labor-intensive 
plant management 
technique available. For 
professional control, 
plants can be hand 
harvested by scuba divers 
at a rate of about 90 
plants per hour (per 
diver) for an area first 
harvested, and about 40 
plants per hour for a re-
harvested area.  This 
includes diving time, 
finding and removing 
only targeted plants, 
bagging, and disposal. 
The entire operation costs 
about $0.25-$1.00 per 
plant, or upwards of 
$400-$1000 per acre 
(Holdren et al, 2001), 
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based on a “typical” density of aquatic plants in a lake with targeted beds of target plants 
(recognizing that very dense beds are very difficult to control with this method). 
 
The cost of the suction harvesting equipment is about $20,000 to $30,000. The operation 
requires one or more scuba divers, a dredge operator and a person to assist in the disposal 
of the plants. This could add an additional $500-1000 per person per day to the cost of the 
operation. Depending on the size of the weed plots to be harvested, a one acre site could 
take from 2 to 40 days to dredge, or from $1,000 to $25,000 per acre, exclusive of the 
equipment costs    
 

 Regulatory Issues 

In most regions of the state, hand harvesting is not a regulated activity, although some 
NYSDEC Regional Offices may require permits or approval to perform larger-scale 
hand-harvesting. Within lakes outside of the Adirondack Park that are partially or wholly 
encompassed within wetlands, a wetland permit may be required.   
 
Larger scale hand harvesting operations require an Adirondack Park Agency (APA) 
permit within the Adirondack Park. As per recent changes in the APA regulations, hand-
harvesting does not requires a permit for control of nuisance plants by individuals in 
lakes within the Adirondack Park if the hand harvesting: 
 

- is conducted by hand in open water (less than 2 meters deep) 
- leaves at least 200 ft2 of contiguous indigenous wetland in the immediate 

vicinity of the owners shoreline 
- does not involve more than 1000 ft2 of native freshwater wetland plants 
- does not involve rare or endangered species 
- is conducted only on an individual’s property, or with the permission of the 

property owner 
- involves no pesticides or any other form of aquatic plant management, 

including mechanical plant harvesting methods or matting 
- involves no dredging, removal of stumps or rocks, or other disturbance to the 

bed and banks of the waterbody 
 

The regulations covering suction harvesting are similar to those encountered when 
proposing a dredging project (see below). A permit will have to be obtained from the 
NYSDEC and possibly from the Army Corps of Engineers. Inside the Adirondack Park, 
the APA will also require a permit. As with all dredging project, the process for obtaining 
a permit can be extensive and very difficult. Projects may require a public notification 
period; if the local community does not completely support the project, poor publicity can 
delay and even stop the implementation of the project. While suction harvesting does not 
usually command the same attention, either good or bad, as the larger-scale sediment 
removal dredging projects, the potential for public disagreement must still be considered 
 

 History and Case Studies in NYS 

This strategy has a long history of use in New York State, probably dating back to the 
first canoe paddle that inadvertently (or maybe not) pulled weeds out of the way and lake.  
But although it is likely that nearly every lakefront resident has performed hand 
harvesting, the vast majority of these efforts have gone undocumented. It also cannot be 
stated with any certainty that these have been successful- while pulling plants clearly 
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remove them, at least from the site on which these offending plants have anchored, it is 
not clear if the spread of fragmenting plants has been significantly exacerbated by 
indiscriminate hand harvesting.  Hand harvesting has successfully controlled small 
patches of Eurasian watermilfoil in Lake George, Mountain Lake, and Indian Lake, and 
larger plant beds in Upper Saranac Lake.  Small beds of water chestnut have been 
controlled by the New York 
State Canal Corporation in 
Lake Champlain (although 
most of this work was done 
with a mechanical harvester) 
and by Boy Scout groups and 
private citizens in Oneida Lake 
(and surrounding waterways) 
and Sodus Bay.  While most of 
these efforts have successfully 
controlled the targeted plants, 
re-infestation from nearby 
plant beds and other vectors 
has required continuing efforts 
to stem the tide. 
 
Suction harvesting projects 
have occurred with some 
success in Lake George, East 
Caroga Lake, and Saratoga 
Lake.  The higher cost and 
more significant permit issues 
encountered in many regions of 
the state, as well as the need 
for highly trained personnel to 
operate the hoses and the boat, 
has precluded the extensive use 
of this technique in other parts 
of the state. 
 

 Is That All? 

Hand harvesting is no doubt 
the most common management 
technique used to control 
nuisance weeds in New York 
State, particularly if 
modifications to the “proper” techniques, such as those involving using running boat 
props or rakes or mattress springs to cut through weed beds, are also included in the 
count (although these may be more properly identified as “mechanical cutters”). It is 
increasingly difficult to survey the shoreline of many New York State lakes without 
finding deposited piles of raked or pulled or cut weeds, although this is probably a greater 
reflection on the increased use of these lakes and the escalating problem with invasive 
weeds rather than an accelerating use of this management technique. As perhaps the only 
plant management strategy that, in general, requires no permits, no significant expertise, 

An Insiders Guide to Aquatic Plant Hand-Harvesting 
 

So you wanna pick some weeds?  How hard can that be?  Well, if you’re 
collecting a bouquet of picturesque aquatic plants to offer to an amour, it may 
be very similar to gathering wildflowers from an endless meadow.  But if 
you’re trying to prevent these pesky plants from returning or spreading, the 
process is not quite so simple.  There are many guides that tell you, in general, 
how to hand-harvest aquatic plants while minimizing fragmentation and 
removing most of the plant.  This publication provides some of this general 
guidance.  However, there are some tricks of the trade that have proven very 
successful in effectively controlling the propagation and regrowth of Eurasian 
watermilfoil and water chestnut, perhaps the two most heavily plucked plants.  
Below are a few helpful hints from a few of the insiders: 
 
For Eurasian watermilfoil (Martin, 2005 and Eichler, 2005): 

 Each sediment type creates unique challenges for hand harvesters- 
muckier sediments are easily disturbed, resulting in turbidity that 
can inhibit divers abilities to locate plants.  Harder sediments can 
be rough on the divers hands. 

have more fine roots 

 Beds are generally best harvested by working in from the outside 
edge, usually moving from greater to lesser depth to minimize 
disturbance of milfoil beds by boats (assuming they migrate to the 
harvesting site from the open water) 

 Plant stems should be removed by prying the root crown out of the 
sediments, rather than pulling or tugging on the stems.  Divers 
should insert their fingers into the sediments around the root 
crown, which may be the size of a tennis ball for mature milfoil 
plants, and should exert a steady pull. It has been described as 
similar to pulling an onion out of the soil, although the milfoil 
plants 

 
For Water Chestnut (Samuels, 2005) 

 Wear old shoes and gloves- the nutlets are very sharp! 

 Water chestnut reproduce from the nutlets.  If you remove the 
plants before the nutlets drop, you’ll eliminate the seed base f
following year growth, although the nutlets can survive in 
sediments for up to 20 years. However, if you remove the plants 
too early, new plants may crop up and produce seeds, and the 
nutlets are only loosely attached to the plant by late summer.  The 
best window for removing water chestnuts are between mid June 

or the 



ts from the outside and work your way into the 

 sting on land away 
from shore (but watch out for the nutlets!).  

and mid August.  

Since infestations start from the outer edge of the plant beds, start 
removing plan
center of the beds.  
Dispose of the plant in the trash or by compo

 
Sources: 

 

Samuels, A. 2005. Personal communication 

Martin, M. 2005.  Personal communication 

Eichler, L.  2005.  Personal communication 
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and little risk of side effects, it is not surprising that hand harvesting remains the weed 
control strategy of choice throughout the state.  But for many of the New York lakes with 
pervasive weed problems and active lake associations, hand harvesting frequently 
occupies the niche of “intermediate” control strategies- used as an interim measure until a 
larger consensus of tired arms and sore backs supports the use of larger-scale plant 
management techniques. 
 
Any harvesting operation, while perhaps the easiest of the physical plant removal 
strategies, create significant fragmentation and a surface “bloom” of cut plants which can 
migrate around the lake until either sinking to the bottom or depositing on the shoreline 
of the unfortunate lake resident who is most frequently downwind from his neighbors.  
Unless rapidly removed, these large piles of cut weeds will decay and create an unseemly 
mess, although once air dried will condense into a much smaller pile that might be usable 
as compost.  It should be noted that many dried aquatic plants will ultimately be too 
nutrient poor to be useful as compost.  
 
The slow rate of operation also can prompt some dissatisfaction from residents whose 
weed beds have not been controlled. Since the funds for operating the dredge will 
probably come, at least in part, from association fees or directly from the residents, the 
dissatisfaction resulting from a single year of operation may result in a funding shortfall 
during future years. Other methods, either faster or less costly, that may have more sig-
nificant ecological side effects ultimately may be favored over diver dredging. 
 
 
2. Benthic Barriers 

 Principle 
Benthic barriers, sometimes called benthic screens or bottom barriers, prevent plant 
growth by blocking out the light required for growth. The barriers also provide a physical 
barrier to growth by reducing the space available for expansion. Most aquatic plants 
under theses screens will be controlled if they are light-deprived for at least 30 days 
(Perkins et al, 1980). 
 
Benthic barriers are made of plastic, fiberglass, nylon, or other non-toxic materials, and 
are often permeable to gases produced during the degradation of plant material. In some 
instances, burlap, or materials such as sand or gravel, have also been used as barriers. 
Most of these materials come in rolls 100ft long, anywhere from 8 to 75 feet wide, and 3- 
10 mm thick. Some, but not all, materials are heavier than water. 
  
In shallow water, barriers can be installed by two or three people from the shore.  The roll 
can also be placed on a small boat and unwound as the boat is rowed away from shore. 
Overlapping barriers by four to six inches will allow wider areas to be controlled. 
Barriers should be securely fastened to the bottom with stakes or anchors. Heavy plant 
growth can make installation difficult; it may be necessary to time the barrier placement 
with a low growth period, usually in early spring after ice-out. During the summer, 
barriers can be applied after a harvester has cleared the area. 
 
Benthic barriers should be limited to areas of either intensive use or significant concern, 
due to the difficulty of installation and cost of the materials. They are most often used 
around docks, in swimming areas, or to open and maintain boat access channels. Since 

 20



barriers can be used to control the growth of specific weed beds or geographical areas, 
they are effective at maintaining native and controlled plant communities. 
 
The screening materials and anchors should be removed at the end of the growing season 
so that they can be cleaned off and protected against ice damage during the winter, 
although some lake residents keep the barriers permanently anchored. In deeper water, or 

in situations where the barriers are 
to be kept in place all year, the 
barriers should be periodically 
cleaned to remove organic material 
in order to prevent new plants from 
growing on top of the barriers. 
With proper maintenance, the 
screening materials can last several 
seasons. 

Case Study- Integrated Physical Management Techniques 

 
Lake Setting: Lake George is a 28,000 acre lake located in the southeast 
corner of the Adirondack Park. 
 
The Problem: Eurasian watermilfoil was first identified at three locations 
in 1985, and by 1998, the aquatic plant had spread to 127 known sites, 
31 of which contain dense growth.  Preventing additional spread of t
milfoil, and control of existing beds, has been the focus of significant 
local efforts for many years. 

he 

 
Response: Lakewide aquatic plant surveys and experimental use of 
selected control strategies were conducted between 1987 and 1992 by a 
consortium of state and local agencies and the Darrin Freshwater 
Institute (DFWI).  In 1995, physical management efforts were 
incorporated into an Integrated Aquatic Plant Management Program with 
management efforts the responsibility of the DFWI.  In 2002, Lycott 
Environmental, Inc. and the Lake George Park Commission conducted 
the integrated management program at Lake George. 
 
Results: During 2004, a total of 148 milfoil sites were identified 
throughout the lake.  Of these, 64 were cleared through a combination of 
management techniques and an additional 54 sites were found cleared by 
the end of 2004 (although, as in previous years, some of these “cleared” 
sites exhibited milfoil growth by the following summer). “Cleared” 
refers to no visible milfoil remaining.  Six more sites are used by DFW
for research purposes and have not actively been managed.  The number 
of known milfoil sites increased by an average of 8 sites per year from 
1987 through 2001, with a total of 141 milfoil sites identified.  From 
2002 through 2004, there was an increase of only 2-3 sites per year
whether this represents a slowing of the rate of dispersal of milfoil in 
Lake George, or simply reflects the limited survey effort to locate new 
sites of invasion, is unknown.  However, in 2004, approximately 40% of 

I 

, but 

previously managed sites remained free of milfoil.   
 
Between 2002 and 2004, 9,300 to 16,400 milfoil plants were removed by 
hand each year from 64-76 locations.  In 2004, approximately 40,000 
square feet Palco® pond liner was installed.  1,500 square feet of pond 
liner was also reclaimed and relocated in 2004, from a site managed in 
2003.  In addition, 45 to 50 30-gallon barrels of milfoil were removed by 
suction harvesting in 2002 and 2003 (approximately 35,000 plants each 
year) at a single site.  In 2004, no suction harvesting took place since it 
was decided that the possible negative impacts and efficiency of suction 
harvesting relative to barrier methods was not cost effective.   Hand 
harvesting efficiency, as estimated by repeat harvesting, exceeded 85% 
in all years, and 97% in some years.   
 
Lessons Learned: Benthic barriers can be an effective management 
strategy, particularly when plant densities are low. When integrated with 
hand harvesting, these efforts can clear significant portions of the lake 
bottom.  Active annual maintenance is necessary to prevent milfoil 
regrowth and recolonization in these areas.  While these methods have 
been successful under certain circumstances, there are many 
considerations for implementation including water clarity, substrate 
conditions, species and density of the aquatic plant growth, and depth of 
the plant growth. 
 
Source:  Lyman, L. and L. Eichler.  2005.  Successes and Limits of 

Hand Harvesting, Suction Harvesting, and Benthic Barriers in Lake 

George, NY.  Presentation at the Northeast Aquatic Plant Management 

Society annual meeting, Saratoga Springs, NY. 

 

 

 Target Plants and Non-

Target Plants 

Since all aquatic plants require 
sunlight, benthic barriers will 
inhibit photosynthesis and will 
ultimately control (kill) all plants 
underneath the barriers; as such, it 
is a non-selective control strategy.  
However, proper siting of the 
barriers will result in selectively 
controlling only those plants under 
the barrier, not desirable 
neighboring plants. 
 

 Advantages 

While benthic barriers do not 
selectively control the underlying 
plants, the placement of the mats 
can effectively provide selective 
control by limiting the inhibition 
of photosynthesis to monoculture 
beds of invasive plants and areas 
of nuisance plant growth.  
Ecological side effects can be 
practically insignificant. Benthic 
barriers do not introduce toxic or 
hazardous chemicals, and do not 
involve extensive machinery. 
Some materials are said to 
photodegrade in ultraviolet light, 
but the degradation products are 
quite innocuous. Although 
cumbersome to place and anchor, 
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benthic barriers can be applied by laypeople (almost as) well as professionals, although 
the process is greatly simplified and more effective using specially designed (read: 
expensive) materials and scuba divers. 
 
 

 Disadvantages 

The bottom covering may eliminate some species of benthic invertebrates, and it is 
possible that the barriers may interfere with some warmwater fish spawning.  However, it 
does not appear that any other components of the food web are adversely affected.  
Although this strategy can be used throughout the lake (or at least the littoral zone), the 
cost of the materials and the difficulties in installation can quickly limit the spatial extent 
of this method, and permitting issues may become more significant.  If target plants are 
intermixed with desirable native plants, it will be difficult to achieve selective control, 
particularly since the expansion of these desirable plants will greatly enhance the 
longevity of this management strategy.   
 

 Costs  

Benthic barriers can be applied “on the cheap”. The bottom materials can be comprised 
of opaque (usually green or black) garden tarps, while PVC frames can be constructed to 
hold the tarp in place.  Rocks can be used to hold the tarps down as weights, while rebar 
can be used as stakes.  For professional installation, the cost of benthic barriers ranges 
from $10,000 to $20,000 per acre, depending on the choice of screening material and 
whether the application involves initial installation or re-employment.  This may be much 
higher than the costs for several other physical control methods. The ability to reuse the 
materials over several years will help to amortize these costs. Scuba divers will be 
required to install and secure the barriers, at least in water depths over 6 feet. Plots with 
steep slopes, natural obstructions, or heavy plant growth may require additional 
assistance. 
 

 Regulatory Issues 

In most regions of the state, the use of benthic barriers is not a regulated activity, 
although some NYSDEC regions may require approval or permits to prevent disruption 
of fisheries habitat, particularly for large-scale operations covering a large portion of the 
lake bottom. Within lakes outside of the Adirondack Park that are partially or wholly 
encompassed within wetlands, a wetland permit is required.  Benthic barriers require a 
general permit for lakes within the Adirondack Park, issued by the Adirondack Park 
Agency.  
 

 History and Case Studies in NYS 

Although benthic barriers have been commonly used throughout the state for many years, 
most of the applications of this method have been by individual lakefront residents who 
extended the principle from their garden to their lakefront, and most of these practitioners 
have not reported their findings. The application of benthic barriers in Conesus Lake has 
been summarized in "The Conesus Lake Dockside/Near-Shore Lake Weed and Algae 

Treatment Guide", while the recolonization of aquatic plants following the removal of 
benthic barriers in Lake George has been discussed in the Journal of Aquatic Plant 
Management (Eichler et al, 1995).  In both of these lakes, benthic barriers have 
effectively controlled nuisance plants, albeit in relatively small areas.  Other New York 
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State lakes that have been “treated” with benthic barriers include Brant Lake, Schroon 
Lake, and Skaneateles Lake. 

 

 Is That All? 

Benthic barriers are among the safest and most ecologically sound in-lake physical 
control techniques. They have been effectively used in a wide variety of conditions and 
for many varieties of nuisance vegetation. Because they can blend in with the natural 
environment, are usually not noticeable from the shoreline, and don't interfere with many 
recreational activities, benthic barriers often afford the greatest public satisfaction. The 
materials and methods are usually effective for several years (since the materials are not 
subject to significant ultraviolet light while underwater, photodegradation is not a 
significant problem in practice). Unfortunately, many lake associations cannot afford the 
cost of professional materials and installation, except perhaps on the most critical weed 
beds. Control should therefore be limited to small areas with nuisance vegetation, 
although less expensive alternatives are commonly used by non-professionals. 
 
Installation and maintenance will require significant thought and time. Although the 
materials may be heavier than water, due to the natural buoyancy of the covered 
vegetation and water currents, the screening material can easily come undone. Any large 
application will probably require additional anchoring and reinforcement, such as steel 
reinforcing rod (rebar). This is especially important when the screens rest on steep slopes, 
uneven terrain, or heavy plant cover. Buoyancy due to gas formation from degrading 
plants must be prevented to avoid "ballooning" or screen movement. Should these 
barriers drift to the surface, they can be difficult and perhaps embarrassing to replace. 
These problems can be avoided by cutting small slits in the materials; these slits should 
be sufficiently large to allow gas escape, but not large enough to allow growth through 
the holes. 
 
Maintenance is critical to minimize plant regrowth due to sediment or silt deposits on top 
of the screens. Some materials such as burlap easily allow root structures from deposited 
plant fragments to take hold. Some manufacturers claim that any new growths can be 
easily removed from the screen surface, while other manufacturers recommend that their 
materials be removed and cleaned yearly.  The potential for tearing, and the difficulty of 
re-installation makes removal of the screen for cleaning impractical for large 
applications. Screens should be left in-place during cleaning. Great care must be taken if 
screening materials must be moved or relocated. However, removing individual plants 
fragments from the barriers underwater can be very tedious, and will almost certainly 
require the use of scuba divers. The overall cost of installation and maintenance can be 
great, and must be considered as a necessary expense (or a real hassle) when using 
benthic barriers as a control technique. 
 
 

3. Hydroraking / Rotovating 

 

 Principle 
Rotovating (also called rototilling) is a relatively new form of mechanical control for 
aquatic vegetation that uses a rototilling machine to cut and dislocate aquatic plants and 
roots from the sediment, and then removes the cut plants from the lake. Hydroraking is 
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essentially the same technique that uses a mechanical rake, and collects and removes 
some of the cut material.  
 
A rototilling machine is usually mounted on a barge. The machine has a large rotating 
head with several protruding tines that churn up the sediments, dislodging the roots and 
plants. The rotating head can be easily positioned with a hydraulic boom winch and 
winch cable (as hydroraking). The plants are either brought up on the rotator and 
disposed of on shore, or the floating vegetation is raked up for proper disposal. 
  

 Target Plants and Non-Target Plants 

Although rotovating and hydroraking have been used primarily as a means to control 
Eurasian watermilfoil in New York State, selectivity is limited to targeting only 
monocultural beds.  These techniques are generally non-selective, since the rototillers or 
hydrorakes cannot be easily maneuvered to selectively remove target plant species within 
diverse beds, and since the cutting implements can equally cut all plants and root 
material, from weakly rooted plants to water lilies with thick underground tubers. 
 

 Advantages 

Rotovating removes the roots as well as the plant, thus providing a longer control strategy 
than mechanical harvesting (to be discussed later), although new plant growth can easily 
occur if root stock is not completely macerated or if seeds are readily dispersed. This 
technique has controlled Eurasian watermilfoil for as long as two years, although the 
spread of the plants from uncut areas may reduce this longevity. These techniques 
provide immediate relief and tend to work faster than large scale harvesting operations.   
 

 Disadvantages 

Many of the side effects described under hand- or mechanical- harvesting apply to 
rotovating, but are magnified.  Rotovating and hydroraking significantly disturb lake 
bottoms, churning out a brew of sediment, root masses, vegetation, and other debris that 
may decay on and in the lake. The potential for re-infestation from fragments or seeds of 
uncollected cut vegetation can be significant for several plant species. Under windy 
conditions, or in a strong current, plant fragments can easily spread beyond the treatment 
area unless they are collected immediately.  
 
Plant and animal communities living on the bottom of the lake can be affected 
significantly by sediment disturbances from rotovating. Non-selective removal of plant 
species can easily change the plant community and ecosystem balance, often by allowing 
faster-growing exotic species to re-colonize an area following the rotovating. Disturbing 
the bottom sediment can destroy the invertebrate and benthic habitats. Sediment 
disturbances also may result in localized turbidity and transparency problems, as well as 
providing an ideal habitat for colonization by opportunistic plants, such as exotic 
macrophytes (rooted aquatic plants).   
 

 Costs  

The capital costs for a rotovating operation are generally equivalent to the capital costs 
for mechanical harvesting ($100,000 - $200,000). Operating costs are generally lower, on 
the order of $200-300 per acre; 1-3 acres can be rotovated per day. If contracted out, the 
approximate cost of these techniques is on the order of $1500 per acre. This operating 
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cost is slightly lower than for harvesting, though the operation takes can take twice as 
long. These costs and time estimates do not consider retrieval and disposal of cut plants. 
 

 Regulatory Issues 

Due to the disruption of the bottom sediments during operation, the use of the rotovator 
(or equivalent) will require an Article 15 permit to be issued by the local NYSDEC 
office.  Inside the Adirondack Park, the Adirondack Park Agency (APA) requires a 
permit for any activity that disrupts the plant community in a wetland.  This includes the 
area within a lake that supports the growth of plants. 
 

 History and Case Studies in NYS 

There is only a short history of the use of rotovating and hydroraking in New York State, 
and  specific examples have not been reported for any New York State lakes.  The most 
extensive use of these techniques has occurred in British Columbia, with some 
intermediate-term success in controlling Eurasian watermilfoil. 
 

 Is That All? 

Rotovating is not a commonly used control technique in New York State. It is a relatively 
new procedure that has not been used frequently enough to evaluate its effectiveness 
(Newroth and Soar, 1986). It has the potential to be more effective than mechanical 
harvesting, since it involves cutting and removing the roots, in addition to the plant. 
However, it can have much more significant side effects. Unless fragmentation is 
controlled, the vegetation problem can become worse due to the regrowth and infestation 
in areas of the lake away from the treatment area. The disturbed sediment may cause 
excessive turbidity and contribute to nutrient release from either recently exposed 
sediment (underneath the removed sediment) or suspended rototilled sediment. Unlike 
the equipment used in several other physical control techniques, the rototiller displaces 
the plants from the sediment without removing the cut plants and roots from the water. 
Provisions must be made to remove the cut plants from the surface of the water before 
they are transported downstream or disperse great distances.     
 
Rotovating is primarily used for vegetation control around docks and swimming areas. 
Larger areas usually are not rototilled due to the increased potential for fragmentation 
from uncollected cut stems and roots. In areas inaccessible to the rototiller barge, the 
rototiller boom may be maneuvered between docks and otherwise shallow areas. Any 
limits to the maximum depth for rotovating are imposed by the height of the rototiller 
boom and/or winch cable. 
 
This technique may need to be performed several times per year, depending on the 
density of weed beds, growth rates, and types of vegetation. Regrowth can be somewhat 
lower for rototilled weed beds, since the root systems have been removed more 
completely than does hydroraking. 
 
Many of the negatives associated with mechanical control of vegetation, such as heavy 
machinery, potentially high cost, and slow methods, will contribute to potential public 
dissatisfaction with rotovating. Floating weeds from rotovating may be more noticeable 
than with the mechanical harvesting and diver dredging techniques. Unless the cut weeds 
are removed quickly, the public may perceive rotovating as a "messy" management 
technique that detracts from the aesthetic appeal of the lake. Even if this distraction is 
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only temporary, it may be either untimely or left embedded in the memories of the 
residents whose support is critical for any lake management strategy. 
 

 

4. Dredging 

 

 Principle 
Sediment removal involves dredging bottom sediment from a lake to increase the depth, 
control of nuisance aquatic vegetation and nutrient release from sediments, and removal 
of toxic substances. 
 
Dredging projects take the form of either drawdown excavation or in-lake dredging. 
During drawdown excavation, water must be pumped or drained from the lake basin and 
the resulting muds dewatered (dried) sufficiently to accommodate heavy earth-moving 
equipment. The exposed sediments can then be dredged.   
 
Where it is difficult or impossible to drain a lake, hydraulic and bucket dredges have 
proved effective in removing nutrient-rich sediments that can promote excessive weed 
growth.  Cutterhead hydraulic pipeline dredges are most commonly used to remove lake 
sediments as an in-lake dredging operation. These dredges can operate anywhere on the 
lake, cutting to a depth of 18 meters. The system is operated from a floating steel hull, 
moved by raising and lowering vertical pipes ("spuds") to "walk" the dredge forward. 
The cutterhead typically consists of three to six smooth or toothed conical blades, 
mounted on a movable steel boom or ladder at the bow of the platform. When the 
cutterhead is lowered to the lake bottom and moved from side to side, the rotating blades 
loosen the sediments, which are transported to the pickup head by suction from the 
dredge pump. The sediment slurry (10-20% sediment and 80-90% water) is then pumped 
through a pipeline for discharge at the disposal site. Such slurries require relatively large 
disposal sites, designed to allow adequate residence time for the water to evaporate. 
 
Most cutterheads have been designed to loosen sand, silt, clay or even rock. Few, if any, 
conventional cutterheads have been designed to remove soft, loosely clumped sediments. 
Although they are effective, most of these machines are not the most efficient means of 
dredging lakes. However, specialized dredges have been designed specifically for use in 
lakes, and can be trailered from lake to lake. Some of these use a horizontal auger to 
move the sediments to the suction pipe, reducing resuspension and turbidity associated 
with other cutterhead dredges. 
 
Grab-type bucket dredges use a bucket rather than a cutterhead, and remove drier 
sediments rather than concentrated slurries. They are used only in special situations, most 
commonly around docks, marinas and shoreline areas. They can be easily transported to 
different areas within a lake or to different lakes. Their performance is not hampered by 
stumps and other debris that may impede cutterhead dredges. Bucket dredges have some 
disadvantages, however. The sediment must be dumped within the radius of the crane 
arm, onto a barge or into a truck on shore. It is a time-consuming process. The operation 
also creates turbidity and can leave the bottom "chewed up" and uneven. 
 
Equipment selection will depend upon factors that include availability, cost, time 
constraints, the distance over which the slurry must be transported, and the characteristics 
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of the dredge spoils. The design of the disposal area depends upon the amount of dredge 
spoils that must be contained. In addition, the size of sediment grains and the settling 
characteristics of the dredged materials are important factors to consider if any suspended 
solids will be discharged in water from the disposal site. The project will need a permit 
for such discharges. 
  

 Target Plants and Non-Target Plants 

As with most of the other strategies that mechanically remove plants, selectivity is 
limited to targeting only monocultural beds.  However, selectivity is also affected by the 
logistic considerations associated with the dredging project- whether it is limited to 
shallow water, or certain sediment types, or the depth of material removed.  Each of these 
considerations may result in selectively removing only those plants growing in these 
circumstances.  
 

 Advantages 

Dredging may help control weed growth in several ways. Plants and the nutrients 
entrapped within the plants are physically removed by the dredging process. The bottom 
sediment, which contains the root system of the plant and serves as a nutrient reservoir 
for plant and algae growth, is also removed. In addition, dredging serves to reduce rooted 
vegetation growth by increasing the lake depth and reducing the amount of sunlight that 
reaches the sediment. Since plants require sunlight for growth, reducing the light levels 
will reduce the plant levels. This will be “permanent” as long as light transmission is 
limited by water depth, although a shift in aquatic plant communities (from shallow water 
to deepwater –dominating plants) may change plant growth patterns. 
 
In lakes where nutrient loading from sediments is a major factor affecting nuisance weed 
and algae growth, sediment removal may improve the overall water quality. Dredging 
removes the top layer of sediment, which contains the most biologically available 
nutrients and participates most readily in sediment-water interactions and exchanges. If 
heavy metals and other toxic materials are present in bottom sediments, dredging these 
sediments can reduce the concentration of these hazardous substances in the sediments, 
and ultimately in the overlying water and organisms living in the sediment and water. 
 
Dredging has proven to be an effective control technique for many lakes for increasing 
mean depth, reducing excessive vegetation levels, controlling nutrient release from 
sediments, and reducing the concentrations of toxic substances in sediment. It has been 
used for the entire lake basin in small lakes, or only a small portion of the basin for large 
lakes.  
 
It is one of the few multi-purpose aquatic plant control strategies. Sediment removal is 
used to deepen a lake for recreational and navigational purposes. Deepening a lake may 
be the only recourse when the lake has become too shallow for boat navigation, 
swimming and fishing. Other control methods such as adding chemicals or installing 
bottom barriers are of little use when water depth is no longer sufficient for the lake's 
intended uses. 
 

 Disadvantages 

If dredging is not done properly, it can actually make lake conditions worse by causing 
excessive turbidity, fishkills and algal blooms. As a result, dredging projects should be 
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accompanied by an extensive water quality monitoring program. The main problems 
occur when bottom sediments mix with lake water during the dredging process. This can 
happen while the sediments are being removed or when return water from a hydraulic 
dredging settling basin is discharged back into the lake. Nutrients, toxics and other 
contaminants may be carried back into the lake. Many of the problems of resuspension 
can be minimized by the proper selection of specialized dredges.  
 
Dredging can harm fish, not only by causing turbidity but also by eliminating the benthic 
organisms upon which the fish feed. After the dredging of a lake, it could take two or 
three years for benthic fauna to become re- established. For this reason, it is advisable to 
leave a portion of the lake 
undredged. 
 
Disposal areas for dredged 
sediments ("spoils") should be 
selected carefully. Because the muck 
will blanket vegetation and can kill 
it, disposal is unsuitable in 
woodlands, floodplains or wetlands. 
A carefully engineered and diked 
upland area may be the best option. 
Any disposal site should be fenced 
to keep out people and animals. In 
addition, dredging is usually very 
expensive, and the permitting 
process can be quite significant (and 
may ultimately result in the denial of 
a dredging permit for a variety of 

asons).   

unicipal 
kes. 
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 Costs  

Costs vary depending upon site 
conditions, desired depth of 
excavation, available access, nature 
of the sludge, disposal, transport and 
monitoring arrangements. Treatment 
costs per acre of surface area 
(typically cut to a depth of about 3 
feet) range from about $1,000 to 
$40,000; the latter figure represents 
a situation in which sediment spoils 
must be transported out of the area, 
as may be the case for m

Case Study- Dredging 

 
Lake Setting: Ann Lee Pond, once known as Saw Mill Pond, is a 10 
acre pond outside of Albany used for agricultural and commercial 
operations for the first Shaker settlement in American in the late 
1700s. In recent years, it has been used solely for non-contact 
recreational purposes- fishing and ice skating- and supports wildlife 
observation and nature walks.   
 
The Problem: By the early 1970s, the lake was highly productive, with 
a dense surface coverage of submergent, floating, and emergent 
aquatic plants throughout the lake, primarily water lilies (white and 
yellow), curly-leafed pondweed, coontail, and common waterweed. 
The lake was also characterized by algal blooms, and an accelerating 
sedimentation and filling rate.  After evaluating a number of lake 
management alternatives, the Albany County Environmental 
Management Council authorized a hydraulic dredging project for the 
lake to facilitate the reduction of nuisance aquatic plant growth in the 
lake, to be supplemented by a mechanical harvesting program after the 
dredging was completed.  
 
Immediately prior to dredging, the typical water depth of the lake was 
about 0.7 meters; the hydraulic dredging removed about 16,500 cubic 
meters of mostly organic sediment in about 7 acres of the lake in 
1980, increasing the average depth of the lake to about 2 meters.   
 
Results: Water quality changes in Ann Lee Pond were not significant 
during or after the dredging operation. Dissolved oxygen levels 
increased, whether due to the removal of oxygen demand exerted by 
the sediment organic matter or the rooted aquatic plants.  The density 
and coverage of water lilies decreased as a result of the dredging 
project.  All of the common submergent plants became re-established 
after the lake stabilized after the dredging operation was completed in 
the fall of 1980.  The curly-leaf pondweed recolonized at levels 
comparable to those measured before the dredging.  Coontail densities 
decreased significantly, while the common waterweed levels increased 
in abundance. 
 
Lessons Learned: Dredging is not likely to reduce submergent aquatic 
plant coverage unless the final water depth prevents sunlight from 
reaching large portions of the lake bottom, although there may be a 
shift in the kinds of plants growing in the lake.  However, the density 
of plants limited by greater water depth- such as lilies- may be 
reduced as a result of the dredging 
 
Source: Enviromed Associates, 1982.  Final report: the monitoring of 

the restorational dredging of Ann Lee Pond, Colonie, New York.  

USEPA Phase II final report.  Scotia, NY.  

la
 

 Regulatory Issues 

Any dredging requires a permit from the regional DEC office. Depending upon various 
factors, the project could require multiple permits, particularly if all or part of the dredged 
lake is classified as a wetland. In general, permitting for dredging projects involving less 
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than 400 cubic meters of sediment is somewhat simpler for lakes regulated under Article 
24 of the Environmental Conservation law (related to wetlands). The DEC Regional 
Permit Administrator should be contacted as early as possible when a dredging project is 
ontemplated. In all cases, sediments should be analyzed for toxicity.  

its may also be required if the 
roject takes place in a “navigable” waterway. 

 

) may result in reduction in 
nuisance weed growth.  

c
 
Dredging projects have been approved in most regions of the state, although those lakes 
for which overlapping regulatory agencies, or divisions within single agencies, require 
permits, such as those in the Adirondacks or whole-lake wetlands, these projects are 
rarely conducted. US Army Corps of Engineers perm
p

 History and Case Studies in NYS 

Small-scale dredging projects, 
particularly drawdown excavation, are 
much more common that in-lake or 
hydraulic dredging projects, although 
navigational dredging (to deepen a 
waterway to open or enhance 
navigation) and dredging to clean up 
contaminants is more common in river 
systems and some portions of lakes.  
These projects including dredging on the 
Great Lakes and Cumberland Bay in 
Lake Champlain, and Collins Lake (see 
box). Excavation dredging was 
performed at Belmont Lake in Long 
Island for the control of fanwort in the 
early 1970s, and a number of lakes in 
the past (Central Park Lake, Hyde Park 
Lake and Van Cortlandt Park Lake in 
New York City, Steinmetz Lake in 
Schenectady, Delaware Park Lake in 
Buffalo, Washington Park Lake, Tivoli 
Lake, Buckingham Lake, and Hampton 
Manor Lake in the Albany area, 
Scudders Pond in Long Island, etc.).  
There have also been proposed dredging 
projects (Lake Montauk, Glen Lake, 
Lake George, Cuba Lake, Tannery 
Pond, Quaker/Red House Lake, etc.) in 
recent years for navigation or water 
quality improvement rather than for 
weed control (NYSDEC, 2002). The 
removal of sediment as a medium to 
enhance weed growth (and water 
deepening

Case Study- Dredging 

 

Lake Setting: Collins Lake is a 70 acre urban lake in the villag
District), used primarily

e 
 for swimming and of Scotia (Capital 

passive recreation by Village residents. 
 
The Problem: The lake suffered from dense aquatic weed 
growth. While the lake was perhaps the first in North America 
with a confirmed identification of the exotic macrophyte water 
chestnut, which covered most of the lake surface in the early 
1990s, aquatic herbicides and hand pulling shifted plant 
dominance to curly-leafed pondweed, another exotic plant 
species.  The macrophytes beds eventually covered about 60% 
of the lake surface to a depth of about 10 feet. The significant 
recreational impacts (bathing and boating) and the high 
sedimentation rate (1 cm/year) triggered the need to dredge the 
lake to the depth of the littoral zone (10 feet). 
 
The lake was hydraulically dredged intermittently from 1977 to 
1994 (> 50,000 m3 from about 10% of the lake bottom) as part of 
a federal Clean Lakes project (after nearly 10 years of resolving 
p
pondweed. 
 
Results: Prior to dredging, curly-leafed pondweed densities were 
approximately 170 stems per square meter during the peak of the
growing season (mid May).  In the portions of the lake not 
dredged, plant densities by 1988 were similar to measured prior 
to dredging- about 150 stems per square meter.  The dredging 
dropped pondweed densities to less than 1 stem per square meter
in 1979, one year after dredging. Densities were still less than 6 
stems per square meter by

mmunit

 

 

 1988. By the early 1990s, however, 
ies in the lake were controlled by aquatic plant co

Eurasian watermilfoil. 
 
Lessons Learned: While the dredging was successful in 
dramatically reducing existing plant populations, this ultimately 
resulted in a shift from curly-leafed pondweed to deeper-
dwelling plants (Eurasian watermilfoil).  This is one of many 
examples of how unintended (and often undesired) consequences
result from even well-designed projects.  Lakefront residents an
recreational users should be aware of the potential for a shift 
from one type of plant (either trading different kinds of “weeds” 
or a shift from weeds to algae or vice versa) in response to active 
managem

d 

shed management may limit the effectiveness of the 
e

ent.  This also shows that in-lake management without 
active water
control m asures. 
 
Source: Tobiessen, P., Swart, J. and S. Benjamin. 1992.  

Dredging to control curly-leafed pondweed: A decade later. J. 

Aquat. Plant Manage. 30: 71-72. 

ermitting issues) for controlling nuisance levels of curly-leafed 
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 Is That All? 

Dredging projects are probably the most difficult lake restoration technique to 
successfully complete. The costs are much higher than practically any other technique, 
while the potential for negative impacts can be extremely high. While the benefits of 
dredging can persist for much longer than these other techniques, most lake communities 

ave not been willing to endure the entire environmental review and permitting process. 

ay if dredging 
 the correct treatment for a lake. It is radical, but it can be very effective. 

ere may not be any other feasible management alternative for 
creasing the lake depth. 

te approval in any phase of the project may be 
eeded in order to move to the next phase. 

. Biological Control: Herbivorous Insects 

h
 
The public perception of such a drastic control technique is usually unfavorable. If 
mechanical harvesting can be equated to cosmetic surgery, then sediment removal is akin 
to a lobotomy. Even if lobotomies are shown to be successful, most people do not favor 
such radical treatments. Like a lobotomy, dredging can have profound effects on the 
entire body, in this case the lake ecosystem. Many of these effects are temporary or can 
be easily predicted, but many cannot be easily determined. Since many of these effects 
will depend on the specific conditions at a lake, it is extremely difficult to s
is
 
Since dredging projects will not easily elicit the support of the local community, other 
management strategies should be considered first. Excessive rooted vegetation may be 
more simply controlled by mechanical harvesting, herbicides, or diver dredging. Nutrient 
release can be controlled by phosphorus precipitation and inactivation, and toxic 
materials may be more easily contained with sand and bottom barriers or chemical inac-
tivation. Unfortunately, th
in
 
If, after considering all other options, dredging is still the preferred control technique, 
then a number of considerations may ease the process. The most important decisions are 
those dealing with public acceptance, equipment selection and disposal area design. To 
avoid future delays and ensure cooperation from all local environmental organizations 
and officials, it is critical to involve the lake community in the planning process. Resi-
dents who feel removed from, or ignored in, the design phase may serve to turn public 
opinion against the project. Dredging projects, especially those involving toxic materials, 
will always be confronted by people who attend the NIMBY ("Not In My Back Yard") 
school.  This may become very apparent in the discussions concerning the site for the 
spoils disposal.  Unanimous or near comple
n
 

 

5

 

 Principle 
In the 1980s, it was reported that the populations of Eurasian watermilfoil had crashed in 
the northern end of Cayuga Lake, one of the larger Finger Lakes, resulting in a shift in 
the plant communities from invasives to desireable native plants (see box below).  Such a 
dramatic change in plant densities could have in theory been attributable to some 
combination of wishful thinking, illegal herbicide treatments, bad data, or better weather 
(an observation: when there doesn’t appear to be a logical explanation for a change in the 
status quo, for better or worse, it is often attributed to “the weather”, and sometimes that 
is actually correct!).  However, in this case, an evaluation by Cornell University 
determined that the milfoil populations were being significantly preyed upon by an 
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herbivorous aquatic moth, Acentria ephemerella, which, while not considered native to 
the area, was actually found in most nearby New York State lakes.  Meanwhile, research 
on several fronts, including Vermont and Minnesota, found that similar damage was 
being inflicted on milfoil plants by a native herbivorous weevil, Euhrychiopsis lecontei 

and other insects in lakes and ponds in other locations in North America (Johnson, 2002; 
Creed, 1998).    

. The caterpillars overwinter on plants near 
the lake bottom, and begin feeding in May.  

here they over-
inter on land.  The weevils generally spawn 2 to 4 generations per year. 

at the insects migrate from the bundled plants to the 
ds and begin their growth cycles. 

, but the damage to other plants (besides Eurasian watermilfoil) 
ppears to be superficial. 

of the control methods discussed here. The relative slow reduction in plant biomass 

The mode of action of these various herbivores varies somewhat.  The aquatic moth lays 
its eggs down near the bottom of Eurasian watermilfoil plants. When the caterpillars 
hatch, they crawl up the plant and feed on the growing tips (meristems) of the plants 
through various stages of development. Research suggests that nearly one moth per stem 
of milfoil is necessary to significantly impact the plant populations. Once achieving 
adulthood (for two days only!), the adult males mate with the mostly wingless females, 
and then the female swims down to lay her eggs on lower plant leaflets. Two life cycles 
are generally completed during the summer

The milfoil weevil adults swim and climb from plant to plant, feeding on leaflets and 
stem material.  Females lay one egg per watermilfoil meristem per stem, usually two 
stems per day.  Once hatched, the larvae first feed on the growing tip, and then mine 
down into the stem of the plant, consuming internal stem tissue along the way (Sheldon 
and O’Bryan, 1996).  Weevils pupate inside the stem, and adults emerge from the pupal 
chamber to mate and lay eggs.  In the autumn, adults travel to the shore w
w
 
In recent years, a number of researchers and commercial interests have reared these 
herbivorous insects in the laboratory and have introduced these organisms through 
controlled stocking projects in a number of lakes in the northern United States, including 
several in New York State.  The insects are attached to small bundles of Eurasian 
watermilfoil and placed within a small plot of targeted plant beds.  Stocked areas are 
often quarantined from the rest of the lake, via buoys and signs, to minimize disturbance 
from boat traffic.  It is anticipated th
be
  

 Target Plants and Non-Target Plants 

The milfoil weevil uses Eurasian watermilfoil as its sole host; while historically (as 
discovered during the earliest research in British Columbia) the weevil utilized northern 
watermilfoil (Myriophyllum sibericum) as its host, it appears to have adapted or evolved 
to Eurasian watermilfoil.  The aquatic moth has been shown to inflict damage on several 
submergent aquatic plants
a
 

 Advantages 

Herbivorous insects appear to be the ideal control agent.  They are small and unobtrusive, 
often invisible to even interested observers.  Both the weevil and moth impact the growth 
of Eurasian watermilfoil, with no or very minimal damage to native plants that might 
thrive in the absence of the Eurasian watermilfoil, and no apparent damage to other parts 
of the aquatic ecosystem.  This makes this plant management strategy unique among all 
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minimizes the risk of inducing significant oxygen loss through microbial breakdown of 
the decaying plant matter.   
 
This is a very “low maintenance” control strategy- once the insects are stocked, and 
buoys or signage sited to minimize disturbance, no work is required to allow the insects 
to do their work.   
 
Monitoring conducted by Cornell University researchers have found both the milfoil 
moth and weevil to be either native or naturalized in most of the surveyed lakes in New 
York State.  Although the aquatic moth is not considered to be a native herbivore in New 
York, this naturalized organism appears to have adapted to New York lakes, and thus 
large-scale stockings or planned introductions are unlikely to create significant 
disruptions. 
 

Case Study- Herbivorous Insects- Natural Control 

 
Lake Setting: The 43,000 acre Cayuga Lake is one of the largest lakes 
in the state, and is the largest Finger Lake by surface area.   
 
The Problem: Eurasian watermilfoil was first reported in the lake in 
the 1960s, and grew abundantly after Hurricane Agnes in 197
dominating the aquatic plant community until the early 1990s.   

2, 

 
Findings: Aquatic vegetation surveying conducted from 1987 to the 
late 1990s identified a crash of Eurasian watermilfoil populations in 
the early 1990s.  While mechanical harvesting (through the state-
funded Aquatic Vegetation Control Program) occurred in several 
locations in the lake at this time, the milfoil decline was attributed to 
herbivory caused by the milfoil moth, Acentria ephemerella.  Native 
plant populations in the lake increased dramatically over the same 
period, resulting in no measurable change in overall aquatic plant 
biomass after the onset of moth herbivory (overall plant populations 
were found at a greater density in the southwest end, and a lower 
density in the northwest ends of the lake): 
 

Plant Species % Plant 

Community Before 

Onset of 

Herbivory* 

% Plant Community 

After Onset of 

Herbivory* 

Eurasian 
watermilfoil 

58-95% <1 – 11% 

Eelgrass 24% (northwest end) 54% (northwest end) 

Common 
waterweed 

3% (southwest end) 50% (southwest end) 

Total Plant 
Biomass 

100% 70% (northwest end) to  
300% (southwest end) 

*herbivory first reported as significant around 1991 
 
Eurasian watermilfoil populations steadily decreased in the northwest 
end of the lake, stabilizing at very low densities (< 0.5 grams per 
square meter) after 1995, while milfoil populations rebounded slightly 
by the late 1990s in the southwest end of the lake, although milfoil 
biomass remained < 10% of the overall aquatic plant community 
throughout this “recovery” period. 
 
Lessons Learned: Although this was not a case involving a planned 
introduction of herbivorous insects- this reflects native populations 
and natural control- it does demonstrate the potential for contro
Eurasian watermilfoil by these insects 

l of 

 
Source: Johnson, R.L, P.J. Van Dusen, J.A. Toner, and N.G. 

Hairston. 2000. Eurasian watermilfoil biomass associated with 

aquatic herbivores in New York. J. Aquat. Plant Manage.38: 82-88.  

 

Perhaps most importantly, they are 
considered a “natural” control 
mechanism that avoids the 
introduction of noisy and ungainly 
machines, plant killing chemicals, or 
other conspicuous signs of the 
intensive efforts that often accompany 
the battle against invasive weeds.  
These natural populations may have 
the ability to adapt to small changes in 
the natural environment (shifts in 
water quality or temperature) and may 
be immune to other lake changes that 
negatively impact other management 
techniques, such as change in bottom 
substrate, shifts in native plant 
communities, or high flow (Solarz and 
Newman, 1996). 
 

 Disadvantages 

The practice of rearing, transporting, 
and stocking herbivorous insects has 
not successfully replicated what 
Mother Nature has done in several 
New York State lakes.  Part of this 
problem has been due to a problem 
with scale.  The lakes that have 
experienced successful milfoil control 
via indigenous populations of these 
herbivorous insects have shown to 
have upwards of 2 insects per milfoil 
plant, which can be extrapolated to 
literally millions of these insects 
chomping away at these plants, 
numbers several orders of magnitude 
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larger than what has been “produced” in all of the labs and commercial operations in the 
business of making bugs. Moreover, even if these bugs could be more readily mass 
produced (and a lake community would be willing to pay for all those bugs), it could be 
argued that the reason that many of these lakes do not have naturally high densities of 
these insects is that these lake environments are simply not hospitable to large 
populations, either due to competitors, predators, or other impediments to their survival. 
Moreover, some New York State lakes with naturally high levels of these insects still are 
overwhelmed with Eurasian watermilfoil beds, suggesting that more than just lots of 
insects are needed to control milfoil growth.    
 
Lakes experiencing milfoil damage due to 
weevils have often experienced a rebound 
in the fall, when regrowth and re-
establishment of milfoil beds results from 
diminished predation from the weevils, 
and the onset of milfoil damage can be 
delayed beyond the start of the 
recreational season. 
 
Herbivory is greatly (negatively) affected 
by harvesting, since this removes the 
habitat (and in many cases the actual 
organisms) for the insects. The same may 
also be true with extensive boat traffic, 
although this rarely results in widespread 
destruction of near-surface plant 
communities. Since the weevils 
overwinter along the shoreline, the lack of 
shoreline substrate (vegetation, leaf litter, 
etc.), or the use of management techniques 
that alters either the water level 
(drawdown) or the makeup of the 
shoreline (benthic barriers, dredging), 
threatens their long-term survival. 

 per 
cre.   

 

 Costs  

The costs for whole lake plant 
management using these insects cannot be 
easily determined, since none of the 
stocking projects have seen either the 
stocked insects spread to the entire lake or 
milfoil control beyond the limited 
stocking area.  As a general rule, stocking 
costs have been approximately $1 per 
insect (weevil or moth), and about 1000 
insects have been stocked per acre of 
milfoil, translating to about $1000
a
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Case Study- Herbivorous Insects- Active Management 
 
Lake Setting: Lincoln Pond is a 600 acre lake along the eastern 
edge of the Adirondack Park, less than 10 miles from Lake 
Champlain.   
 
The Problem: Like many Adirondack lakes, Lincoln Pond 
enjoyed highly favorable water quality conditions for many 
years, but (also in an increasing number of Adirondack Lakes), 
by the late 1980s, Eurasian watermilfoil was introduced into the 
lake through one of the public launch sites.  By 1999, detailed 
surveys of the lake showed that milfoil grew densely (400-1200 
grams per square meter) in about 120 acres in water up to 15 feet 
deep, resulting in impairment of recreational uses of the lake 
(bathing, boating, and other forms of non-contact recreation). 
Comparison of these results to historical data suggested that 
milfoil was taking over the lake at a rate of about 20 acres per 
year, potentially subjecting another 300 acres of littoral zone to 
weed infestation.  These surveys also found native or naturalized 
populations of the milfoil weevil (Euhrychiopsis lecontei) and 
the milfoil moth (Acentria ephemerella), although both were 
found in insufficient numbers to significantly impact milfoil 
populations (generally < 0.2 per stem). 
 
Response: The Lincoln Pond Association expressed strong 
interest in exploring natural (biological) means for managing the 
milfoil problem.  The lake association, the Natural Resources 
Department at Cornell University, Cornell Cooperative 
Extension in Essex County, the Lake Champlain Basin Program 
and other partners collaborated on a project in the spring of 2000 
to release approximately 20,000 second and third instar 
caterpillars (at a rate of 2 caterpillars per stem) in hopes of 
building a lakewide population of more than 0.7 moth 
caterpillars per milfoil tip. Prior to the caterpillar stocking, moth 
populations increased at some sites in the lake (though not in the
stocked areas), as high as 0.4/stem, but they largely disappeared 
by the end of 2000.  The same pattern was observed in 2001.  
Weevil populations, on the other hand, which were very low

 

 
prior to the stocking, increased more substantially, to as high a
0.8/stem in several locations in the lake in both 2000 and 2001.
It is believed that the weevils were naturally present in higher 
densities than found in previous surveys, and occupied and 
impacted the milfoil stems prior to the augmentation of the 
moths, preventing the moths from propagating on the milfoil 
host.  There also appeared to be some difficulties in the moths 
surviving and “evolving” after the augmentation, perhaps du

s 
  

e to 
problems in transit to the lake bottom.  Other research con
by Cornell University suggests that predation by pumpkinseed
may have impacted recruitment of future genera

ducted 
s 

tions of the 
ths. mo

 
Lessons Learned: We still have a lot to learn about augmen
biological control (supplementing existing weevil or moth 

ted 

populations to enhance milfoil control), although continued 
research will ultimately help to improve the application of this 
promising lake management tool 

 Pond Study Group. 2002. Personal 

communication.   

 
Source: Lincoln



 Regulatory Issues 

Herbivorous insects fall under the NYSDEC stocking policy, which requires an Article 
11 permit.  As of the time of this writing, a single annual permit has been issued for the 
stocking entity (academic researchers, commercial firm, etc.), with each stocking site 
(lake) identified on the permit.  Although at present there has not been any distinction 
between stocking native insects (such as the milfoil weevil) and non-native insects (such 
as the milfoil moth), there may ultimately be some regulatory differences in projects that 

se these agents. 

onitored for several years, although longer-term successes have also not been observed. 

rs will ultimately translate into 
ore research and funding dedicated to these methods.   

remains at best a means toward plant management rather 
an an on-going success story. 

 

u
 

 History and Case Studies in NYS 

Although recent surveys have indicated that both the milfoil weevil and moth are found 
in most surveyed New York State lakes, the history of herbivorous insect stockings in 
New York State lakes dates back only to the late 1990s. Aquatic weevils have been 
stocked in small plots in several small New York State lakes, including Lake Moraine in 
Madison County, Sepasco Lake in Dutchess County, Findley Lake in Chautauqua 
County, and Millsite Lake in Jefferson County, as well as an experimental stocking in 
Saratoga Lake.  Each of these projects has exhibited some very limited successes, but in 
no cases have migration out of the treatment plots, or long-term reductions of milfoil 
beds, been observed.  A more significant research project has involved the stocking of the 
aquatic moth in Lincoln Pond in Essex County (see above). This has been closely 
m
 

 Is That All? 

Biological control in general, and herbivorous insect stockings specifically, remain a very 
promising but thus far elusive aquatic plant control strategy.  While in theory this 

should be identified as a lakewide control strategy, the limited use stocked insects in 

New York State lakes has resulted in only limited control of plants in small beds 

close to the areas where the insects have been stocked.  The potential benefits are 
substantial, and the promise of a “natural” control method, particularly in light of the very 
minimal side effects, remain very high. Nonetheless, it cannot be stated with any 
certainty that this promise will ultimately translated into a viable control strategy.  The 
logistics of producing and distributing the very large quantities of insects required to 
reach a critical mass necessary to sustain a permanent population of herbivores have not 
yet been figured. The only limited on-going research has not achieved any significant 
breakthroughs in recent years, although it is anticipated that greater attention dedicated to 
invasive plant problems and management in recent yea
m
 
So what does that mean for New York lakes?  In short, none of the stocking projects in 
New York have led to milfoil control that can be attributed to the stocking, even in those 
lakes in which some milfoil control has been achieved through herbivory by indigenous 
populations. It is not yet known if this is due to inadequate stocking rates, predation on 
stocked insects by native fish, or premature evaluation of the results.  It is hoped that 
continued research, larger scale stocking projects, and continued evaluation of existing 
projects will bring reports of successful stockings.  Until then, however, it must be stated 
that herbivorous insect stocking 
th
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Definitions 
 
Emergent plants grow primarily above the water surface, although the plant may be 
rooted in the water. Cattails, purple loosestrife, and phragmites are examples of emergent 
plants 
 
Exotic species- not native to a lake, and usually not native to a larger geographic region 
(the Adirondacks, New York, North America….), at the time of European settlement.  
Usually refers to plants or animals accidentally or purposefully introduced to an area 
outside of its historic range.  Also referred to as non-native, alien, or introduced species. 
 
Floating plants may or may not be rooted underwater, but the majority of the plant is 
associated with a floating leaf.  Water lilies, watershield, duckweed, and watermeal are 
examples of floating plants 
 
Invasive Species- plants or animals that rapidly reproduce and displace native species.  
Also referred to as noxious species. 
 
Macrophytes- large plants (macro meaning large, and phyte meaning plant)- most of the 
aquatic plants found in New York State can be referred to as macrophytes 
 
Meristems- the growing tips of aquatic plants- these are preyed on by herbivorous 
insects, and are often the most conspicuous part of an underwater plant 
 
Monoculture- a single, homogeneous culture without diversity, such as a plant bed 
comprised solely of a single aquatic plant 
 
Native Species- native or indigenous to a region at the time of European settlement 
 
Naturalized- introduced from another region and persisting without cultivation; for 
example, aquatic plants or animals that might not be truly native but were long ago 
introduced and have adapted to a lake environment 
 
Nuisance Species- plants or animals interferes with human activities. Also referred to as 
weeds.  
 
Submergent plants grow primarily underwater, although small floating leaves or fruiting 
structures may sit on or above the lake surface. Water milfoil, pondweeds, coontail, and 
bladderwort are examples of submergent plants. 
 
Veligers- a larval stage of a mollusk, such as a zebra mussel 
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Appendix A: Elements of an Aquatic Plant Management Plan 
 

• Problem Statement 
o Map(s) Indicating Areas of Plant Growth 
o Identification of Aquatic Plants on the Map, Including Invasive/Target 

Species (indicate how target species identification was verified- professional? 
Applicator? Part of monitoring program?….) 

o History of Invasive Weed Growth- include year of introduction if known, 
indicate if invasive weed populations are increasing, stable, or decreasing 

o Uses Impaired- identify only major uses affected by weeds and whether these 
are designated lake uses, including impact of target plants/ exotics on native 
plants and lake ecology (aquatic life impacts) 

o Known Occurrences of Rare/Endangered Species of Concern?- list 
(reference NYS Protected Plant list as needed) 

 
• Management History 

o Description of Previous Management Efforts (one paragraph per control 
strategy used).   

o Evaluation of Successes and Failures- did previous management 
successfully control problem? 

o Lessons Learned- did it work?, use of specific control methods, whether 
limitations existing on the use of particular techniques at this lake 

o Does Overall Lake Management Plan Exist? (does it address plant control?) 
o Context of Aquatic Plant Management versus other lake management 

objectives (is aquatic plant control compatible with other lake management 
objectives, such as swimming, potable water intake, irrigation water, etc.?)  

o Description of Public Involvement in Management Efforts- Lake 
Association? Local Government? Adoption of Prior Management Plans? 

 
• Management Objectives 

o Extent of Preferred Management- summarize in one paragraph 
• Partial vs. whole lake management 
• Seasonal (short-term) vs. year-round  
• Immediate vs. long-term or persistent  
• Selective control vs. removing all plants in targeted area 

o Expected Use Benefits- one paragraph summary 
o Critical Areas to Protect (re: fisheries, wetlands, water intake) 

 
• Management Alternatives- include information on “practical” use of these 

alternatives at this lake (what factors affect choice of preferred management 
alternatives- including bathymetry, flushing rate, outflow/groundwater seepage)- In 
other words, identify why each management alternative is (or is not) appropriate 

o Local Control- hand harvesting, benthic mats, herbicides- one paragraph for 
all methods 
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o Lakewide Control 
• Physical/Mechanical control- drawdown, mechanical harvesting, 

shading- one paragraph for all methods 
• Biological control- grass carp, herbivorous insects- one paragraph for 

all methods 
• Chemical control- herbicides- one paragraph for all methods 

o No Action Alternative-  one paragraph summary 
o Preferred Alternative(s)- one paragraph summary 
o Integrated Management- one paragraph summary of whether integrated 

approach (multiple techniques) is appropriate 
 

• Pre-, During- and Post Treatment Actions Planned 
o Monitoring- 

• Aquatic plant- describe on-going and future monitoring to support 
aquatic plant management plan 

• Method (rake toss? point intercept? transects?)  
• Frequency of monitoring? (monthly, annually,…?) 
• Conducted by? (professional or volunteer)? 
• Results reported by maps? Data tables? Presence/absence? 

• Water Quality- describe on-going and future monitoring to support 
aquatic plant management plan 

• Water clarity and/or chlorophyll to evaluate shift from 
macrophyte-dominated to algae-dominated?  

• Dissolved oxygen measurements to evaluate potential for fish 
kills during and after treatment?  

• Frequency of monitoring?  
• Professional or volunteer? 

o Early Response- describe planned activities- one paragraph each: 
• Hand pulling or benthic mats as individual plants or small beds of 

reinfested target species 
• Frequency/schedule? 
• Prompted by? 

o Identifications through monitoring program?  
o Reports from lake residents? 

• Educational program re: exotics and vectors of transport 
o Source Management- describe planned activities- one paragraph   

• Signage/pamphlets at local launches  
• Boat/prop inspections  
• Strategies for reducing sediment/fertilizer load to lake (list and brief 

description of proposed strategies)- if not, indicate why this would not 
be efficient use of resources/effort (not contributing to invasive plant 
problem, etc)- will the lake resident try to identify sources of 
pollutants to the lake and start to address this loading  

o Evaluation of Efficacy (Did it work?)- brief (one paragraph summary)- 
timeframes; will this information will be reported to the DEC? 

• Did it control the target plants? 
• Will fisheries impacts be evaluated and how?  
• User surveys planned? (did people think it was successful) 


