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Reflections on the Hydrilla Eradication Effort in the Cayuga Inlet 
Roxanna Johnson 
September 24th, 2012 
 

The following paragraphs represent my opinions and/or current understanding of the effort to eradicate 

hydrilla from the Cayuga Inlet.  Much remains unknown about this particular biotype of hydrilla.  As 

more is learned about the plant, my understanding of the issue will increase.  Every effort is made to  

keep all stakeholders updated on current information via meetings, presentations and the website.   

I serve as the coordinator of the local portion of the Hydrilla Task Force.  However, the information 

provided below is not meant to represent the Task Force, nor should it be viewed as an exhaustive 

review of the issue or the most authoritative review of all the topics.   

I look forward to discussing these points in person on the 27th. 

Sincerely,  

 

Roxanna Johnston 

 

Likelihood of successful eradication of hydrilla from the Cayuga Inlet 

The Hydrilla Task Force is following protocols used in California and Washington that have proven to be 

successful.  We are also collaborating with at least 6 hydrilla experts from across the country to achieve 

the best fit of these protocols to our local site conditions.  Admittedly, the Cayuga Inlet is a challenging 

site to implement an eradication effort.  However, based on vegetation and tuber surveys to date, we 

are succeeding in suppressing/killing the plant.  There is no reason to believe that we cannot eradicate 

hydrilla from the Cayuga Inlet as long as the protocols are followed.  

Impacts for Inlet Users 

The Inlet was closed for approximately 11 days in 2011.  Rowing, businesses and community activities 

were all disrupted.  The community support for this disruption was exceptional and the Hydrilla Task 

Force is grateful for the efforts made by all the Inlet users to accommodate the closure.   

The 2011 closure was necessary to stop fragmentation and spread of hydrilla via boat action.  Hydrilla 

was fully extended to the water’s surface by the time it was discovered last year.  Calls to the boating 

community to voluntarily abandon the Inlet were only partially successful.  During that time-frame, the 

threat of spreading hydrilla into the Lake and beyond was high, in fact, the State investigated their legal 

authority to shut down Mudd Lock, isolating the lake from the State’s Canal system.  Eventually it was 

determined that the County Sheriff had authority to close the Inlet and the City implemented a State of 
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Emergency shutdown.  The Task Force recognizes that this was costly for Inlet users as well as for the 

Sheriff’s Department and hopes to avoid that kind of disruption in future years. 

The 2012 treatment strategy was designed first and foremost to effectively reduce hydrilla tuber 

densities.  The next main consideration dealt with Inlet users and the need to minimize the chance for 

spreading hydrilla as well as minimizing impacts on the community.  Hydrilla tubers were monitored in 

the spring to track their germination and growth.  When plants reached 6-8” high, the herbicide 

endothall was applied.  About two weeks later the fluridone application started.  This second herbicide 

kills tubers but needs a long contact time to work.  Plant and tuber monitoring has been on-going in the 

Inlet.  No hydrilla growth above the sediment line has been recorded in the Inlet since the endothall 

application.  The end result is that there is no chance of Inlet users fragmenting or spreading hydrilla.  

The only Inlet closures will be around endothall application dates, a maxiumum of 2 days.  In 2012, the 

Inlet was only closed for 1 day.  These short term closures can be pre-planned to minimize impacts on 

Inlet users. 

Monitoring requirements in Inlet 

Required:  DEC requires sampling ½ mile from the ends of the treatment area.  No plant or tuber 

monitoring is required.  Tompkins County Health Department requires extra sampling between 

the treatment area and Bolton Point’s drinking water intake pipe.  DEC permit requirements and 

the HD monitoring plans can be found on the website www.StopHydrilla.org 

Tubers:  Tuber monitoring is not required.  However, without tuber monitoring there is no way 

to determine efficacy of the treatment regime.  Robert Johnson of Racine-Johnson Aquatics has 

been monitoring tuber numbers since the discovery of the infestation.  Monitoring during the 

summer/fall of 2011 set the baseline for tuber densities in various sections of the Inlet.  

Winter/Spring monitoring further refined the baseline and began to track tuber over-wintering 

capacity.  Spring/Summer monitoring was used to track germination and growth of the plant 

below the sediment line.  Tuber monitoring is on-going to determine the percentage of dormant 

tubers, assess the fate of tubers impacted during the two herbicide treatments and to perform 

some basic studies on morphology and physiology of the tubers.  The need for this work is 

apparent to the Task Force despite the lack of a permit requirement.  It was also reinforced by 

experts at a recent research symposium on hydrilla. 

Water:  Herbicide concentrations were monitored the day of and day after endothall application 

within the treatment area to determine if ideal concentrations were achieved.  Endothall 

concentrations were monitored at multiple locations for a number of days afterwards to track 

the decay and possible transport of the herbicide.  Fluridone concentrations are being 

monitored weekly within the treatment zone to determine if effective concentrations are being 

met, and if not, to guide adjustments in dosing.  Like endothall, fluridone concentrations are 

also being monitored outside the treatment area to ensure that the chemical is not escaping the 

treatment area or impacting the Bolton Point drinking water supply.  Their intake pipe is located 

approximately 2.5 miles north of the treatment area.  A local lab, Community Science Institute 

file://COIFS1/Water/users/roxannaj/HYDRILLA/Outreach%20materials/www.StopHydrilla.org
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(CSI), is being used to run some duplicate samples for both herbicides as a quality check on our 

data.  CSI is using an alternate test method that provides results more quickly than the 

official/certified tests we are running.  While providing these valuable services to the effort, they 

are also becoming proficient at the analyses and may, in future years, be able to be the main 

testing laboratory.  This would decrease costs.   

Much of this monitoring is not required by the permit, however, the Task Force feels the 

additional work is critical to be able to determine the effectiveness of the effort, allow for 

informed decision making about future year’s treatments and to address public 

questions/concerns.  All of the results are posted on the website www.StopHydrilla.org as they 

become available. 

Plants, Inlet:  Approximately 200 locations were sampled in the Inlet this year.  The areas behind 

the ‘big box stores’ was completed June 22nd-25th.  The rest of the Inlet was sampled after 

endothall application to avoid fragmenting untreated hydrilla and possibly spreading the plant.  

The goal of this work was to record hydrilla presence/absence and to catalogue all species 

present and their abundance.  This monitoring will be continued throughout the eradication 

effort.  Some plant sampling was done in 2009 in advance of the expected Inlet dredging 

project, that data set is considered part of the baseline.  Dredging is likely to begin in 2013 which 

will complicate interpretation of future monitoring efforts. 

Plants, Lake:  Approximately 1400 locations were sampled this year.  All plants were identified 

to species.  Species abundance was determined at all locations.  The data is currently being 

compiled.  Robert Johnson of Racine-Johnson Aquatics led the sampling effort.  He was 

previously the manager of the Cornell Research Ponds and has performed surveys in Cayuga 

Lake numerous times – results from those earlier studies are available upon request.  Bill Foster 

from the Floating Classroom (FC) and Jeremy Dietrich from Ichthyological Associates (IA) 

participated in the monitoring effort as well.  These local entities have an interest in doing some 

of the monitoring work in future years.  The Task Force has an interest in having more than 1 

viable local candidate to perform the work.  Mr. Johnson and a subgroup of the Task Force 

provided protocols, training and some limited equipment to both the FC and IA so they could 

become proficient in this type of monitoring.  The FC provides a unique format whereby 

residents/volunteers, supervised by trained individuals, perform the monitoring.  This process 

creates an engaged and supportive stakeholder base. 

Sampling occurred during July and August.  Sampling was focused on the shallow southern end 

and shorelines of the lake.  Sampling could not occur before the herbicide treatments as plants 

in the lake were slower growing than plants in the Inlet.  However, results from the herbicide 

concentration monitoring data show that neither chemical is reaching the lake at effective 

treatment doses.  Recent plant sampling within the farthest reaches of the treatment area 

(where the Inlet meets the lake) support the conclusion that herbicide is having no impact on 

plants in the lake.  The task force supports continuing this type of plant monitoring throughout 

http://www.stophydrilla.org/
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the lifetime of the eradication effort.  The goal is to determine presence/absence of hydrilla and 

to detect any unintended impacts on the aquatic plant community. 

Only aquatic plants were surveyed.  A number of research papers are cited on the webpage that 

address the relative impacts of both endothall and fluridone on other components of the 

plant/animal community.  In general those impacts are very low.   

Tuber longevity 

Tuber longevity remains an open ended question. Reports of up to 10 years exist for dioecious hydrilla.  

At a recent research symposium 5 years was given as a number for monoecious hydrilla.  This number is 

based on positive finds of hydrilla up to 5 years into a treatment regime, not on any characteristics of 

the tubers themselves.  This is problematic because of the frequent lapses in complete treatment and 

inability to track re-introduction.  Our tuber monitoring program may eventually shed light on this topic.  

It is an area of great interest given the pending dredging of the Inlet and problem of handling the 

dredged materials containing tubers.  The goal of the recent research symposium was to create a list of 

areas where work is needed.  Information on tubers was right at the top of that list.  Regardless of the 

eventual answer, the treatment protocol is to maintain treatment (be it herbicides, or carp, etc.) 3 years 

beyond the last ‘find’ of hydrilla in the system to address the issue of dormant tubers. 

Funding for Inlet effort 

Funding for the Inlet effort has been secured for 2012 and most of 2013, barring unforeseen 

complications.  It was not easy to come by and there is no expectation of more easily obtaining the 

required funding for future years.  Never-the-less, the case will continue to be made that 2 million 

dollars enters the local economy each year based on tourism around the Inlet.  Another 2 million dollars 

comes in through property taxes.  Cornell University and Ithaca College have significant investments in 

the Inlet for their rowing programs.  The City of Ithaca has been focusing on the Inlet area via park 

enhancements and development projects to encourage economic growth.  In recent years, community 

events such as the ‘Rhiner Festival’ and Dragon Boat Races have grown and connect the general public 

to the Inlet.  The Allan H. Treman Marina is the largest inland marina in New York State, renting slips to 

almost 400 boaters. There is much to lose, just on the economic front and just in the Inlet. 

The Inlet has also been highly modified to serve as a flood control channel for the City of Ithaca.  The 

Army Corps of Engineers recently failed this structure.  This jeopardizes FEMA funding should a flood 

occur before the channel can be dredged back to acceptable dimensions.  Hydrilla growth in the channel 

would further decrease the ability of the structure to move flood waters.   

As you can see, there are a number of reasons to continue to fund the Inlet eradication effort. 

Messaging regarding Inlet infestation (economic versus ecological) 

Our standard presentation gives equal time to the economic and ecological impacts of hydrilla at 1 slide 

each.  I recently gave this talk at a symposium where a third party was taking notes on all the 
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presentations.  Those drafts notes were shared with all the presenters for correcting, they read as 

follows,  

“Ecological and economic impacts are significant, shading of native plants, oxygen deficits, fish 

kills, habitat quality change, cyanobacteria outbreaks and toxin production linkage with bald 

eagle.  Economic impacts and implications for tourism, fishing, swimming, property values, etc.  

Cost of management.” 

See the following section for more discussion on this topic. 

Impacted status (and resulting under valuation) of both the Inlet and the Lake 

Inlet:  The previous two subject areas lead into the topic of under valuing the Inlet’s ecology.  

There is no doubt that our funding message focuses on the economic impacts.  The reality is that 

the Cayuga Inlet no longer exists as a natural system from the fish ladder to the lake.  It has 

been moved, channelized and hardened.  The flood plain is substantially developed.  Though 

some large tracts remain that are grassed, they are not functionally connected to the water.  

The Inlet’s ‘natural’ appeal is limited to its recreational and aesthetic benefits.  Dredging is 

planned in the Inlet.  The Flood Control Channel is intended to be maintained as well as the 

navigational capacity of the water.  More development of the shoreline is planned.  There is no 

plan to return the channel to a more natural state.  The Task Force is not purposefully neglecting 

the Inlet ecology, we are simply working within the current and planned expectations for the 

Inlet.   

Lake:  The southern end of Cayuga Lake is currently listed as impaired by the DEC for sediment, 

nutrients and pathogens.  Many scientists and resource managers would disagree with this 

designation, however, the DEC’s hands are tied by outdated regulations and an inability to 

resolve the issue.  Work by Greg Nagle, Upstate Freshwater Institute, John Halfman and others 

addresses the source of sediment and nutrients and general state of the lake.  The fact that 

aquatic plants are abundant may be inconvenient for certain uses but it does not necessarily 

equate to a lower quality ecosystem.  Wind and wave action exacerbate the frustration of lake 

shore property owners and park goers alike by churning up materials and depositing them along 

the shore.  However, this is a natural process.  The Lake is slowly rebuilding a wetlands system.  

Unfortunately, both the impaired designation and appearance of hydrilla blocked serious 

discussion of using dredged materials from the Inlet to move that wetland creation process 

forward.  In my mind, there is no under valuing of the Lake’s potential, except from those who 

see it as impaired.   

Nutrient sources in the Inlet and Lake (water vs sediment) 

For a detailed look at nutrient levels in many of our local streams, please see 

www.communityscience.org .  Much work has been done on the source and fate of nutrients and 

sediments.  In short, the source of sediments is 1) natural from our glacial history and 2) historical from 

agricultural practices of 100-200 years ago, see Greg Nagle’s work, ‘enclosed’ with this document.  Both 

http://www.communityscience.org/
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sources are abundant and will continue to move out of the streams and into the lake for decades (or  

hundreds of years) to come.  Most of the sediment load is not tied to current development, agricultural 

practices or other human driven land management.  That does not mean that planning, policies and 

education aren’t important.  Those are the mechanisms through which we will minimize our 

contribution to the pre-existing conditions. 

Nutrient sources are less well defined.  Again the CSI website is a good place to start.  In general, 

regarding phosphorus, the bulk of it enters the lake and remains bound to sediment and is not available 

for algal or phytoplankton growth.  Rooted aquatic plants do use nutrients in the sediment for growth.  

Historical sources of nutrients in the lake were the waste water treatment plants, both of which have 

upgraded to tertiary treatment which equates to phosphorus removal.   

Excessive nutrients and sediments were deposited in the southern end of Cayuga Lake during the last 

100-200 years as agricultural practices at the time stripped the hills of trees, development of Ithaca 

filled in the flood plains and sewage handling was inadequate.  This has created a ‘legacy effect’ – 

meaning that these inputs remain available in abundance in the sediments of the lake.  Cessation of all 

current inputs to the system will result in little shifting in the aquatic community structure until those 

legacy sources of nutrients are depleted.   

In the Inlet, outright removal of the sediments and bound nutrients via dredging could well result in 

quick results.  However, the dredging project does not include a component of restoration of native 

plants or natural flow regimes.  Furthermore, repeated dredging for channel maintenance would negate 

any restoration efforts.   

The Lake is already benefitting from changes in agricultural practices, stormwater regulations, 

restrictions on working in streams, improvements in wastewater handling systems and numerous other 

environmental efforts implemented over the last several decades.     The improving practices and direct 

water quality measures are why the state of the lake is considered good by many scientists.  Whether or 

not aquatic plant growth is excessive is debatable.  Targeting in-water nutrient levels via a TMDL will 

have no impact on the rooted aquatic plant community. 

Treating dense or ‘important’ areas versus treating all areas 

Please see Moody and Mack’s 1988 paper titled, “Controlling the spread of plant invasions:  The 

importance of nascent foci” in the Journal of Applied Ecology, 25, 1009-1021, ‘enclosed’.  The authors 

discuss the importance of treating an entire infestation if eradication, or even if containment is the goal. 

Turbidity impacts on hydrilla growth 

Research results presented at a recent conference on hydrilla showed that hydrilla continued to grow in 

complete darkness for 56 days.  This same research showed that the hydrilla grown in darkness achieved 

greater lengths than plants grown in light.  The turbid water in the Inlet will not be a deterrent to 

hydrilla growth. 
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Herbicide versus other methods (improving mechanical harvesting) 

Management 
Options 

Negatives for use 
in Inlet 

Comments 

Dredging Cost, response 
time, logistics 

While dredging is slated to be done in the Inlet for navigation and 
flood control measures it could not have happened in time to halt 
the spread of hydrilla out of the Inlet nor could the logistics be met 
to dredge in a manner that would completely remove the hydrilla 
(namely timing and handling of dredged materials) 

Biocontrol None exists at 
this time 

 

Triploid Carp Containment, 
cost, longevity 

The main objection is containment.  Carp will eat all vegetation and 
can eventually remove all tubers.  The process takes longer than 
other methods, over 10 years would be likely for the Inlet.  
Containment of the carp would not be possible.  The damage they 
would pose for the Lake is substantial. 

Benthic 
matting 

Effectiveness, 
costs, logistics 

It is difficult to maintain complete coverage of the mats during the 
entire season.  If plants are able to grow around the edge of the 
mat, they will simply thrive and spread on the top of the map.  
Benthic matting costs substantially more per acre than herbicide 
treatments.  Securing the mats poses a navigation hazard.  The mats 
have to be placed and removed each season, creating more 
disruption for Inlet users and logistical hurdles. 

DASH (Diver 
Assisted 
Suction 
Harvesting) 

Effectiveness,  
logistics, cost 

DASH was tested on an area of the Inlet in 2011.  It was determined 
that DASH, as it is done now, is ineffective in tuber and plant 
removal and in fact creates a mechanism to spread the plant.  DASH 
costs more than herbicide treatments and takes longer to treat any 
given area which could lead to excessive hydrilla growth in some 
areas of the Inlet before they divers could get to the site.  
Improvements to this method that might allow for its use in hydrilla 
eradication are welcome.  However, until an improved method is 
proven to be effective, the herbicide treatment will remain in place 
due to the threats posed by hydrilla and the speed with which the 
plant can re-establish itself if treatment is stopped before all tubers 
are killed. 

Herbicides Impacts on non-
target organisms 

Herbicides will work in the shortest time frame.  They are also the 
most ‘sure’ method of treatment with respect to treating the whole 
area of the infestation.  Herbicides are the most cost effective 
method available for this system.  There is extensive literature and 
actual experience for both herbicides being used, minimizing the 
likelihood of unexpected results.   

New 
Methods? 

Data needed, 
Regulatory 
framework may 
not allow 

The Task Force is open to any and all ideas about alternative 
methods to remove the hydrilla.  However, until a new method can 
be proven, the herbicide treatment will remain in place due to the 
threats posed by hydrilla and the speed with which the plant can re-
establish itself if treatment is stopped before all tubers are killed. 
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Is ‘stalemate’ a viable option with hydrilla 

The short answer is ‘Sort of’, with respect to maintaining open water.  With respect to long term costs 

and impacts on the ecology, the answer is ‘No’.  I’m inserting comments from the draft notes of the 

recent research symposium in Syracuse:   

“Studies from Lake Gaston where rotational treatments have been used show that taking a year 

off allows for an increase in biomass, new tubers, etc., which then extends the timeframe of 

infestation.  Specifically, consecutive year treatments results in reductions over time.  Biennial 

treatment yields recovery of population between treatment years.  Few years of treatment 

followed by a year off also results in recovery.  You lose about a year and half of time every time 

you take a season off control” 

Failure of Great Lakes Restoration Initiative’s “zero tolerance” of new invasive species 

I can’t speak to this management plan specifically but I can say that almost no State government has the 

necessary staff, funds, regulations or policies to begin to achieve “zero tolerance”.  Federal laws, etc. are 

also inadequate.  Through the Cayuga Inlet infestation, we have become acutely aware that the threat 

and cost of invasive species is highly undervalued.  Having said that, “zero tolerance” is achievable for 

hydrilla (and any number of other invasive species) in the Great Lakes system, provided that the proper 

support structures are put in place.   

Failure of eradication efforts in general 

A common theme at the recent research symposium was ‘fatigue’ which included flagging support for 

use of herbicides, or for funding, or for disruption of ‘normal’ use of water bodies, etc.  There was some 

sense of discouragement at the difficulty involved in achieving the necessary changes in priorities, 

regulations, funding, etc.  In every case where a hydrilla eradication effort failed it could be tied to an 

interruption in treatment or lax monitoring, both were usually the result of lagging funds. 

Successes of eradication efforts 

California has a 95% success rate of eradicating hydrilla.  Washington state has also been successful in 

eradicating hydrilla.  The protocols followed by these States are being used in the Cayuga Inlet.  The 

infestation must be found early and it must be contained/controlled before spread can occur.  

Treatment must be sustained well beyond the likelihood of dormant tuber survival.  Monitoring 

throughout the project and beyond is a requirement.  State laws must allow for quick action.  

Professionals need to be available for early detection and rapid response.  These mechanisms are all in 

place in California, largely because the State recognized the threat to their agriculture.  There is no 

reason other states cannot follow this path and maintain a nearly hydrilla free status. 

Functional eradication 

All of the above brings me to the discussion of ‘functional eradication’.  Again, summarizing discussion 

from the recent research symposium, if the goal is eradication, one can maintain a ‘California’ type 
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landscape.  If the goal is anything less, you are merely altering the timeline where the end game is a 

‘Florida’ type landscape, overrun with hydrilla and up to 30 million dollars per year for management.  

This concept is also relevant to the question of a ‘stalemate’ and why that is not considered a viable 

option. 

Cost-benefit ratio 

A review of invasive species literature leaves no doubt that prevention and eradication are far cheaper 

than containment or management.  One of the Task Force members joining the meeting Thursday will 

be able to address this issue more specifically. 

 

 


