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Background
US Senator Charles Schumer requested the US Army Corps of Engineers, Buffalo District to assist with invasive aquatic plant problems in the Finger Lakes Region.  The Buffalo District requested assistance from the Jacksonville District Invasive Species Management Center of Expertise.  
Earlier this year the US Army Corps of Engineers, Engineer Research and Development Center also conducted a site visit to assess invasive aquatic plant problems on Sodus Bay and Black Lake in New York.
Purpose
The objective of the site visit was to collect information regarding the invasive aquatic plant problems in the Finger Lakes and Oswego River.  The site visit was conducted 20 October – 22 October 2009.  USACE representatives that conducted the site visit included Byron Rupp and Dennis Rimer from the Buffalo District and Angie Huebner from the Jacksonville District.
Problem Plants

There are several species of plants that are causing issues in the Oswego River, Finger Lakes and associated water bodies.  These include water chestnut (Trapa natans L.), Eurasian watermilfoil (Myriophyllum Spicatum L.), Muskgrass, (Chara sp.), curlyleaf pondweed (Potamogeton crispus) and eel grass or water celery (Vallisneria americana).  Below is a brief description of the plants that were observed during the site visit that are causing major issues in the lakes and river.   

Water chestnut (Trapa natans L) is a non-native invasive aquatic plant that was introduced from Asia to Massachusetts and New York in the late 1870’s to early 1880’s.  It grows primarily in sluggish, shallow water in lakes, ponds, reservoirs, sheltered areas of flowing water, freshwater wetlands and fresh to brackish estuaries.  Water chestnut is an annual floating leaved plant that has a high reproductive capacity.  The plant is extremely prolific and forms dense monocultures with as many as 50 rosettes per square yard.    Water chestnut produces nutlets that are single-seeded four pronged and have barbed spines.  One individual seed can produce 10 to 15 rosettes and each rosette can produce 15-20 seeds.  In one year, a single seed can produce 300 new seeds.   Seeds can remain viable for 10-15 years.   Water chestnut can out-compete native vegetation, reduces water flow, impedes boat traffic and contributes to water quality degradation.  The nutlets also are safety hazards to swimmers, divers and wildlife.
Eurasian watermilfoil (Myriophyllum spicatum L) is a non-native invasive aquatic plant that was first reported in the US in the 1940’s.  It was introduced from Europe into the United States in several locations and was most likely first brought in ship ballasts or as an ornamental plant for aquariums or water gardens.  The plant spread rapidly in the mid-Atlantic and Midwestern states in the 1960’s and 1970’s.    Eurasian watermilfoil is rooted and grows completely underwater as a submersed plant in water from 1 to 15 feet in depth but can occur at depths of up to 30 feet.  The plant is extremely prolific and forms a dense canopy on the water surface.  Eurasian watermilfoil produces a significant amount of seeds however it is generally thought that sexual reproduction of the plant plays an insignificant role in the spread of the plant.  The plant predominantly produces vegetatively through fragmentation.  Fragmentation occurs when stems are broken mechanically by wave action, contact with boat propellers or by other mechanical means as well as by natural means when plant stem sections detach from the plant.   It is thought that natural breakage of the plant is likely responsible for most of the spread of the plant.   Eurasian watermilfoil also spreads by forming new root crowns on runners.   Populations of Eurasian watermilfoil can impede boat traffic, exacerbate flooding, effect hydropower turbines, clog water in-takes, out-compete native vegetation and contribute to water quality degradation.
Muskgrass (Chara sp.) is a native aquatic macroalga that forms extensive submersed beds with a structure that resembles that of vascular aquatic plant beds.   It is a rooted plant that grows in ponds, lakes and rivers.  Plants range in size from a few inches in length to several feet in length. It tends to grow in sheltered environments with sandy sediments that have a low organic content.    Muskgrass is an excellent food source for many species of waterfowl and various fish species and it also provides habitat for many invertebrates and small fish.   Muskgrass is generally considered a beneficial plant.  It provides a bottom cover that tends to reduce turbidity in water bodies with fine sediments.  Muskgrass can become a nuisance in shallow water bodies where herbivores are absent and/or when nutrients are increased due to runoff from adjacent lands.  
Summary of Site Visits
Location:  Oswego River

Date conducted:  20 October 2009 

Participants:  Jaime White, US Senator Schumer’s Office; John DeHollander, District Manager, Oswego County Soil and Water Conservation District; Chris Adriance, Environmental Coordinator, New York State Canal Corporation
The Oswego River is located in central New York and is approximately 23 miles long from the beginning at Three Rivers to the city of Oswego where it empties into Lake Ontario. The Oswego River provides a navigation route from Erie Canal to Lake Ontario.  There are 8 locks and 6 dams on the river.  Water chestnut is the dominant invasive plant that is primarily controlled on the river.  Eurasian watermilfoil is also present in the river.  Approximately 200 acres of water chestnut are present and 40 acres have been treated or removed in select areas.   Chemical and mechanical control methods have been utilized for controlling the invasive plant and these methods have been successful.  Chemical treatments were conducted by utilizing airboats with booms and applying aquatic EPA approved herbicides, glyphosate and 2-4D on the plants.  Mechanical harvesters were utilized in select areas to remove water chestnut.  Treatment and removal efforts have been successful however the lack of dedicated funding for a continuous vegetation management program will not allow plants to be maintained at a maintenance control level.  (At this level, plant populations are controlled at the lowest feasible level; if control measures are not implemented for a short time, the plant levels would not cause significant problems.)    

Location:  Otisco Lake 

Date conducted:  21 October 2009

Participants: Anita Williams, Kristin Ryan and Bill Ayling, Otisco Lake Preservation Association and Dr. Russell Nemecek, Onondaga County Department of Health
Otisco Lake is the eastern most lake of the Finger Lakes Region in New York.  The lake is part of the Onondaga Lake watershed which drains to Seneca River and Lake Ontario.  Otisco Lake is approximately six miles long and one mile wide at the widest point.  The maximum depth of the lake is 60 feet.   The lake is a public drinking water reservoir for residents living in Onondaga County.   Eurasian watermilfoil and water chestnut are the dominant invasive plants in Otisco Lake.  Water chestnut was first reported in Otisco Lake in 2006.   The plant was identified by a local resident that is also a conservation educator for Cornell Cooperative Extension.  The New York State Department of Environmental Conservation and Cornell Cooperative Extension removed the water chestnut populations in 2006 and 2007.  A group of local residents formed the Otisco Lake Preservation Association (OLPA) in 2008 to help address the management of water chestnut in the lake. OLPA, in coordination with Cornell Cooperative Extension, organized annual volunteer events to remove water chestnut plants via hand pulling in 2008 and 2009.  To date the volunteer events have been successful in controlling water chestnut.  Due to the success of this program, OPLA is expanding their focus to control other invasive plants such as Eurasian watermilfoil.  This plant persists in the shallow areas near the shoreline of the lake which impedes the use of boat docks and public boat ramps.  OPLA, a non-profit organization, received donations from local residents and completed fund raising events in order to fund the mechanical removal of Eurasian watermilfoil in 2009.  Mechanical harvesters were used to remove Eurasian watermilfoil in the boat ramp areas and along the shoreline to allow access for boats.  Since this lake provides drinking water for the surrounding communities, chemical treatments are not permitted in this water body.  Mechanical harvesting and hand pulling vegetation are the two removal techniques that have been utilized to control invasive plants in Otisco Lake.  
Location: Skaneateles Lake  
Date Conducted:  21 October 2009

Participants:  Dr. Robert Werner, Larry Rothenberg and John Menapace, Skaneateles Milfoil Eradication Project
Skaneateles Lake is approximately 15 miles long and 1.5 miles at the maximum width.  The maximum depth of the lake is 300 feet.  The lake is a public drinking water reservoir for residents living in the surrounding communities.   The major plant problem in the Skaneateles Lake is Eurasian watermilfoil.  This plant was first reported in the lake in 1974 and grew in small populations until the late 1990’s when larger populations of plants were found near the jetty and on the northeastern edge of the lake.  In 2001, the Tri-County Skaneateles Lake Pure Water Association in coordination with the City of Syracuse Water Department conducted a survey on the entire lake to determine the extent of the plant population.  Plants were located in 39 different areas in the lake.  Another survey was conducted in 2006 and plants were found in 111 different areas.   The Tri-County Skaneateles Lake Pure Water Association formed a special Aquatic Invasive Species Committee to address the plant problems.  The Association then designed and began to implement the Skaneateles Lake Milfoil Eradication Project in 2006.  The Project leader’s utilized lessons learned from other successful harvesting programs and improved eradication techniques.   The technique used involves diver’s hand pulling the entire Eurasian watermilfoil plant, transferring the plant material via a pump and Venturi system into containment bags on a barge for disposal.  Utilizing this technique, divers removed 4 acres of plants in 2007, 17.4 acres in 2008 and 7 acres in 2009.  Benthic barriers, a physical control method, were used to control Eurasian watermilfoil in rocky areas that were not conducive for hand pulling.  Barriers were placed in a 2+ acre area to control the invasive plant and the method was successful in controlling the plants.  A total of 30.4 acres of Eurasian watermilfoil have been controlled and 7 acres of plants remain to be removed or controlled.   The association is planning to remove the remaining 7 acres in 2010 if sufficient funding is available.  Plant populations and areas where control measures have been implemented are all documented utilizing GIS technology.  Surveys are being conducted to identify new plant populations and to determine if re-growth is occurring.  The association is also working to develop an incident reporting and tracking system with a web interface.  The reporting system will use a Google Earth layer to allow lake users to report sightings of invasive plants.  Photos and descriptions of invasive plants will be provided in the system to help ensure plants are accurately identified.  This system will aid in early detection and rapid response to control new invasive plant populations and species in the lake.  The association acquired $1.1M through private donations, grants (from New York State Department of Environmental Conservation and Onondaga County Department of Health) and funding raising events in order to complete the removal and control efforts on Skaneateles Lake.  The eradication program is working to control Eurasian watermilfoil and the lake is very close to being in maintenance control.  Educational materials are posted at the boat ramp.  A New York State Department of Environmental Conservation Nuisance Invasive Species Disposal Station is also present at the boat ramp.              
Location: Owasco Lake  
Date Conducted:  22 October 2009

Participants:  Jessica Miles, Cayuga County Soil & Water Conservation District and John Klink, Owasco Town Supervisor
Owasco Lake is approximately 11 miles long and 1.3 miles at the maximum width.  The maximum depth of the lake is 177 feet.  The lake is a public drinking water reservoir for residents living in the surrounding communities and there are two water in-takes on the lake.  The major problem plant in Owasco Lake is muskgrass however curly-leaved pondweed, water stargrass, Eurasian watermilfoil and elodea are also present in the lake.  Curly-leaved pondweed and Eurasian watermilfoil have persisted in problematic levels in previous years.  Muskgrass persists in the shallow areas of the lake near the shoreline which impedes the use of boat docks and public boat ramps   Mechanical harvesting operations have been implemented in Owasco Lake in order to open areas for boat traffic.  Mechanical harvesters are utilized two times a year to open designated areas for access and this process takes two weeks to complete harvesting around the lake.  A transporter is also used in conjunction with the harvester in order to expedite the process.  Plant material is hauled to shore and disposed away from the lake.  Approximately $100,000 per year is spent opening access areas.  Removal efforts are limited to opening access areas due to the amount of plant infestation and the cost associated with mechanical harvesting operations.  

Location:  Conesus Lake

Date Conducted:  22 October 2009

Participants:  Dr. Isidro Bosch, State University of New York; Heather Ferrero and Angie Ellis, Livingston County Planning Department; Gene Bolster, Conesus Lake Association
Conesus Lake is approximately 8 miles long and 6.1 miles at the maximum width.  The maximum depth of the lake is 66 feet.  The lake is a public drinking water reservoir for residents living in the surrounding communities.  The major plant problems in Conesus Lake are Eurasian watermilfoil and algae.  Currently there is not an operations program in place to control invasive plants.  Several mechanical and physical control methods have been used and tested in the past.  Recently, water circulation systems were tested in order to control algal blooms and this method provided limited success.  Benthic barriers have been used with success however it is a very labor intensive control method.   Mechanical harvesting operations were also conducted in the past however currently mechanical harvesting is not utilized due to plant fragmentation and disturbance of sediments.    Permit applications were submitted to the state of New York during the 2003-2004 timeframe in an effort to complete chemical treatments of Eurasian watermilfoil.  The permit to complete the chemical treatments was not issued due to issues with chemical treatments that were conducted in another lake.  Preventative programs are implemented for the Conesus Lake watershed.  The Conesus Lake Watershed Council is implementing a management program for the watershed.  The plan contains 34 specific recommendations that are designed to improve water quality.  Increased use of Best Management Practices by local landowners has reduced the amount of nutrients entering the system and thereby reduced plant growth and expansion in certain areas of the lake.  
Summary of Findings
Oswego River

Efforts to control water chestnut have been successful.  Only a portion of the plants are treated each year which allows water chestnut populations that are not treated to produce seeds and therefore increase plant production and expansion.  Funding levels do not permit management of the plant populations to achieve a maintenance control level.  Without this level of control, plants will persist in this water body and will spread to other locations via water flow.  Plants can also be spread to other bodies of water via boats and boat trailers.  Managing this plant at a maintenance control level will aid in preventing the introduction of this plant to currently uninhabited bodies of water.  While the cost to complete the initial treatment of plant populations is high, it will reduce the cost for maintenance in future years. 
Otisco Lake

Volunteer efforts have been successful in maintaining water chestnut at a maintenance control level in Otisco Lake.  Efforts to control Eurasian watermilfoil began in 2009.  The Otisco Lake Preservation Association (OLPA) provided the funding to complete mechanical harvesting operations.  The mechanical harvesting operations open areas for access however it will not control the plant and may add to plant growth and spread the plant to areas that are not currently infested within the lake.  Physical control efforts such as hand pulling and physical barriers, while more costly and time consuming has demonstrated good control results in other water bodies.  An Integrated Pest Management strategy will assist with managing invasive plants in Otisco Lake.  There is not a dedicated funding source for work on Otisco Lake, funding for work on this lake has been acquired from donations and fund raising events.   
Skaneateles Lake   
Hand pulling and physical barriers have been successful in controlling Eurasian watermilfoil in Skaneateles Lake.  The plant levels are very close to being at a maintenance control level.   If adequate funding is acquired, maintenance control of Eurasian watermilfoil should be achieved in the summer of 2010.  Without continued surveys and maintenance, control efforts that have been achieved over the last several years could be lost due to new plant growth.  There is not a dedicated funding source for work on Skaneateles Lake, funding for work on this lake has been acquired from donations, fund raising events and grants.  
Owasco Lake 
Currently, the main problem plant in Owasco Lake is a native plant, muskgrass.  The plant is currently mechanically harvested to open areas for access.  The plant persists in most shallow areas of the lake and therefore, current funding levels only support control to open access areas.   

Conesus Lake
There is not a program being implemented to control Eurasian watermilfoil in Conesus Lake at this time.  Several control methods have been used in the past but with limited success.  A watershed management program is being implemented that is designed to improve water quality.  This program has been successful in reducing plant growth and expansion in certain areas of the lake.  Physical control efforts such as hand pulling and physical barriers, while more costly and time consuming has demonstrated good control results in other water bodies.  An Integrated Pest Management strategy will assist with managing invasive plants in Conesus Lake.      
