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Options for Eurasian Watermilfoil Management 
in Candlewood Lake 

October 11, 2013 

Introduction 
Many of the recreational and ecological values associated with 5,237-acre Candlewood Lake have been 

negatively impacted by the introduction of Myriophyllum spicatum, which is commonly referred to as 

Eurasian watermilfoil.  This aquatic plant is listed as an invasive species in Connecticut and throughout 

North America.  In 2012 this nuisance plant occupied 505 acres of the Lake’s bottom area and 62% of that 

area in the Lake where aquatic plants can grow, commonly referred to as the littoral zone. 

Historical Management 
In the early 1980s a winter deep drawdown was determined by a Technical Committee to be the best 

management technique for Candlewood Lake given the lake’s size and morphology, and the extensive 

spread of the exotic milfoil species 

throughout the Lake.  The Technical 

Committee was comprised of 

representatives from the 

Candlewood Lake Authority (CLA), 

the CT Department of Energy and 

Environmental Protection, Western 

Connecticut State University, 

Northeast Utilities/Connecticut Light 

& Power who owned and operated 

Candlewood Lake at that time, and 

others. In the early 1990s Technical 

Committee deemed a biennial 

approach as the most ecologically 

sensible approach to minimize 

excessive environmental stress while 

managing the plants.  In reality 

Eurasian watermilfoil in Turtle Cove on the north side of the 
Causeway to Candlewood Isle in early September of 2012.  
Photograph was taken by Greg Bugbee and courtesy of the 
Connecticut Agricultural Experiment Station. 
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however, this practice had been generally used, with a few exceptions, since winter drawdowns were 

initiated in the 1980s. 

Reasons for Exploring Alternate Methods 
Starting in the late 1990s and continuing to the present, the effectiveness of the biennial deep winter 

drawdown in providing two years of control began to decline.  This coincided with a deviation from a 

consistent program when target winter depths (approximately 418 feet above sea level, CL&P datum) were 

generally achieved every other year by mid to late December and held until late February / early March, to 

a less consistent program when target depths, target dates and durations became much more variable. 

In recent years, the current owner of Candlewood Lake, FirstLight Power Resources, expressed concerns 

with the deep winter drawdown as a potentially negative impact on the water quality of the Lake and as an 

economic liability.  As such, a number of parties, including the CLA began investigating alternative 

management strategies in the event the deep winter drawdown was no longer a viable option.  At the April 

10, 2013 board meeting of the CLA it was agreed upon to bring experts in aquatic plant management to 

future meetings to discuss the options appropriate for Candlewood Lake.  This report summarizes the 

information gleaned from meetings occurring on May 8th with Chuck Lee and Peter Aarrestad from CT 

DEEP, June 12th with Marc Bellaud from Aquatic Control Technology, August 14th with Larry McCord from 

Santee-Cooper Power and September 11th with Richard Laudenat from FirstLight Power.  Additional 

information, including but not limited to meetings held in New Fairfield on August 6, 2012 and September 

19, 2012, were also used for this report. 

Herbicides 
There are fifteen herbicides used to manage nuisance plants in lakes which are highly regulated by USEPA 

and CT DEEP.  Newer products tend to be more plant specific, have a lower toxicity, lower persistence, 

and a different mode of action or site of action.  A variety of treatments have been used in larger CT lakes 

including Bantam Lake (930 acre), Twin Lakes (800 acre), Lake Lillinonah (1,900 acre) and Lake Zoar (900 

acre) and are used elsewhere in New England, New York and across the country.   

This management strategy generally provides the quickest results for large-scale projects.  Herbicides, like 

most other management options, will not completely eradicate the nuisance species and require treatments 

on some sort of a regular basis (e.g. annually, biannually, etc.).  Costs will depend largely on the type of 

product used and the size of the area to be treated (see Table 1).   

Contact herbicides kill only that part of the plant it comes in contact with.  The remaining viable portion of 

the plant will continue to grow.  This kind of herbicide can cost $275 to $550 dollars per acre.  Systemic 

herbicides are absorbed into the plant and kill it including the root system.  These kinds of treatments range 

in costs from $400 to $1,500 dollars per acre.  Other consideration may include concentration exposure 

time (CET), permitting, required well and other monitoring, water use bans, and public acceptance.   
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Recommendations for Candlewood included the systemic herbicides 2,4-D and triclopyr because of their 

short CET and their selectivity of Eurasian water milfoil.  Also recommended for consideration was the 

contact herbicide diquat which would provide annual control at a lower annual cost. 

Resource 
Marc Bellaud – Aquatic Control Technology 
Greg Bugbee – Connecticut Agricultural Experiment Station 
Chuck Lee and Brad Robinson – Connecticut Department of Energy and Environmental Protection 

Mechanical Harvesting 
There is a wide variety of machinery which mechanically removes aquatic plants from lakes.  Some cut the 

plants some distance below the surface while others attempt to remove the entire plant.  Estimated rate of 

removal range from 3 to 4+ hours per acre, i.e. two acres of plants per day, and can cost from $600 to $800 

dollars or more per acre.  Plants that are cut at some depth will grow back.  Efficacy is low and in the range 

of two acres of weeds harvested per day per harvester. Resultantly, operational expense is high and 

includes man-hours operating the harvester, maintenance, and land-based disposal of removed weeds. 

Resources 
Mark Bellaud – Aquatic Control Technology 
David Zwang – Lake Waubeeka Association 

Biological Controls 
There are several biological agents that are used to manage nuisance aquatic growth including the milfoil 

weevil (Euhrychiopsis lecontei) and triploid grass carp (Ctenopharyngodon idella).  Experimental stocking 

of the weevils at selected locations on Candlewood Lake did not yield visual control and has been 

discontinued, even though weevil populations and incidents of weevil-related stem damage were reported 

to have increased. 

The triploid grass carp (TGC) have been reported to be successfully used in Connecticut waterbodies 

smaller than Candlewood Lake including Ball Pond in New Fairfield with a surface area of 89 acres and 

Lake Waubeeka in Danbury with a surface area of 36 acres.  TGC have recently been stocked at the 124 

acre Taunton Lake in Newtown. There are also reports of successful use of TGC in much larger 

waterbodies, including the Santee Cooper reservoirs, Lake Marion and Lake Moultrie, in South Carolina 

which collectively have a surface area of 160,000 acres. 

This alternative strategy is also regulated by the State and permits must meet a variety of conditions 

including having written agreements from all owners of lands below the lake and meeting ecological 

isolation standards.  The State also limits the number of fish that can be stocked and bases those limits on 

stocking rates, surface area and percent area vegetated.  As an example, for 500 acres of milfoil in 

Candlewood 7,960 fish could be permitted based on the stocking rate of 16 fish per vegetated acre.  Pricing 

on delivered fish varies with quantity.  For 8,000 fish a quote was received of $5.55 per fish or $44,400 

dollars total with delivery. 
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As with all other management alternatives, TGC will not eradicate the milfoil but control it by eating from the 

surface down. Annual attrition rate data collected thus far have varied from 10% at Ball Pond to 20% at the 

Santee Cooper reservoirs, and supplemental stockings are required.  A number of other negative 

implications, e.g. sizeable dead floating fish impairing recreational use and water quality issues, were not 

exhibited at Ball Pond and the Santee Cooper reservoirs. 

Resources 
Larry McCord – Santee-Cooper 
Dr. James P. Kirk – US Geological Survey 
Cynthia Stevens and George Buck – Ball Pond Advisory Committee 
Peter Aarrestad – Connecticut Department of Energy and Environmental Protection 
David Zwang – Lake Waubeeka Association 
George Benson – Town of Newtown 

Deep Winter Drawdowns 

As noted above, deep winter drawdowns were deemed the most appropriate method for nuisance plant 

management at Candlewood Lake back in the 1980s by a Technical Committee.  The CLA has continued 

to maintain the policy of the Technical Committee by not supporting an annual deep drawdown program 

because of potential ecological damage it might create.  A 2012 report by Dr. George Knoecklein reinforced 

the Technical Committee’s and CLA’s support of not adopting an annual deep drawdown approach.  

Subsequent water quality concerns gleaned from the Knoecklein report, e.g. nutrient loading from the 

pump-up from the Housatonic River, have been further studied, and do not appear to be impacting water 

quality as reported by FirstLight Power at the CLA’s September 2013 board meeting.  FirstLight Power 

intends to continue implementing a biennial deep drawdown until such time as the Federal Energy 

Regulatory Commission supports discontinuing this management strategy. 

In addition to water quality concerns, FirstLight expressed concerns with the recent downward trends in the 

hydroelectric markets and cost considerations of the deep drawdown.  The trends in the hydroelectric 

markets and cost associated with Candlewood Lake in general have raised questions regarding the viability 

of Candlewood Lake as part of a hydroelectric project, which also threatens deep drawdowns for weed 

management. 

Resources 
Richard Laudenat – FirstLight Power Resources 
Chuck Lee – Connecticut Department of Energy and Environmental Protection 
Dr. George Knoecklein – Northeast Aquatic Research LLC 
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Table 1. Summary table for costs associated with aquatic nuisance plant management techniques for Candlewood Lake. Estimated costs 
were determined by using the high end of the range listed and 418 acres of milfoil.  The 418 acres used is the average of milfoil coverage 
in 2011 and 2012 based on CT Agricultural Experiment Station mapping. 

Method Approximate costs 
per vegetated acre 

Upfront Costs Reoccurring Costs 

Herbicide – 2,4-D 
(Systemic herbicide) 

$400 – $550 
($229,900) 

In addition to the herbicide and application 
assumed in costs per vegetated acre, 
additional costs will be incurred in permitting, 
administration and monitoring. 
 
Estimated costs: $240,100 dollars ($550/ veg-
acre X 418 acre = $229, 000 for initial 
application plus $200 for permit1 plus $10,000 
program administration and well monitoring. 

Yes and variable. Case studies revealed reduced acres 
of nuisance plant over a number of years.  Systemic 
products kill the plant down to the root so it may take one 
or more years to reestablish. 
 
Estimated costs: $157,700. ($550/ veg-acre x 250 acres 
= $137,500 once every 3 years plust $200 for permit plus 
$10,000 program administration and well monitoring). 

Herbicide – Tryclopyr 
(Systemic herbicide) 

$1000 – $1250 

($522,500) 

See top of column. 
 
Estimated costs: $532,700 dollars ($1,250/ 
veg-acre X 418 acre = $522,500 for initial 
application plus $200 for permit plus $10,000 
program administration and well monitoring. 

See top of column. 
 
Estimated costs: $313,700 dollars ($1,250/ veg-acre X 
250 acre = $312,500 for application plus $200 for permit 
plus $10,000 program administration and well 
monitoring. 

Herbicide – Diaquat 
(Contact herbicide) 

$275 – $300 

($125,400) 

See top of column. 
 
Estimated costs: $135,600 dollars ($300/ veg-
acre X 418 acre = $125,400 for initial 
application plus $200 for permit plus $10,000 
program administration and well monitoring. 

Yes and variable. Diaquat is used annually at Twin Lakes 
in Salisbury, CT to treat EWM2 since 2003.  Acres 
treated range from 45 to 105.   
 
Estimated costs: $85,200 dollars ($300/ veg-acre X 250 
acre = $75,000 for application plus $200 for permit plus 
$10,000 program administration and monitoring) 

    

                                                             
1 The fee for an aquatic permit is $200. Permits are effective for up to three years and this is potentially an option should a decision to go with this method of control is made. The 
fee for a 3-year permit is $600. 
2 Eurasian watermilfoil 
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Table 1. Continued.    

Method Approximate costs 
per vegetated acre 

Upfront Costs Reoccurring Costs 

Mechanical Harvesting $600 – $800 
($334,400) 

Harvester – New harvesters can range from 
$35,000 to $110,0003 but can also be 
purchased used.  Lake Waubeeka paid 
$65,000 dollars for a new harvester with trailer 
10 years ago and sold it several years ago for 
~$30,000 dollars.4 
 
Estimated costs: $454,400 ($120,000 for new 
harvester, machinery for moving off harvester, 
and vehicle to transport material out. $334,400 
dollars for administration, man-hours, operation 
(gas, oil, repair), misc.). 

Yes. Operating expense.  Because the low efficacy (~2 
acres/day) operating costs can be high.  Lake 
Wonoscopomuc community reported spending $81,000 
dollars in annual operating expense plus an additional 
several thousand dollars for harvester maintenance.  
Plant disposal can also substantially increase operational 
expenses. 
 
Estimated costs: $334,400 dollars for administration, 
man-hours, operation (gas, oil, repair), misc. 

Triploid Grass Carp $965 
($40,128) 

Fish are sold on a per unit basis and range in 
price depending on size.  Delivery is included.  
 
Estimated cost: $50,128 ($40,128 for fish, 
delivery, stocking; $10,000 for administration, 
monitoring fish populations(?), etc.) 

Yes. Assuming a 20% fish attrition rate6, ~$20 dollars per 
acre. 
 
Estimated cost: $18,026 ($8,026 for fish, delivery, 
stocking; $10,000 for administration, monitoring fish 
populations(?), etc.) 

                                                             
3 Aquatic Plant Management - Mechanical Harvesting. Department of Ecology, State of Washington. http://www.ecy.wa.gov/programs/wq/plants/management/aqua026.html  
4 David Zwang. Lake Waubeeka Association Board member 
5 Based on stocking rate of 16 10-12 inch fish per acre and $6.00 per fish.  Costs of fish vary depending on quantity.  Per fish costs for 8,000 fish was $5.55 dollars. 
6 Based on attrition rate at Ball Pond in New Fairfield, CT 

http://www.ecy.wa.gov/programs/wq/plants/management/aqua026.html
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CLA’s Position 
At its October 9, 2013 board meeting, the CLA reviewed milfoil management options and the contents of 

this report.  It unanimously voted to approve the following motion: 

That the CLA with approval from member Towns work together with FirstLight and the 

Department of Energy and Environmental Protection to submit an application to the CT 

DEEP for the use of grass carp for the control of Eurasian watermilfoil in Candlewood Lake. 

Reasoning behind the motion included the following: 

1. Applying for the permit was an action that moved forward an initiative to implement an alternative 

strategy but does not commit the community to the strategy and leaves other options open.  An 

application for a permit is the first step to implement a sterile grass carp stocking program. 

2. Of the options discussed above, a sterile grass carp program would have the least polarizing effect on 

the community and appears to be a very cost effective and proven method of aquatic nuisance plant 

management. 

3. This approach could be part of an integrated strategy that could also incorporate drawdowns or even 

spot treatment with herbicides. 

4. Recent discussions with CT DEEP on their efforts to amend the regulations for importation and release 

of triploid grass carp exemplify the support from that State agency.  The current regulation requires that 

at lakes with multiple ownership all individuals with ownership rights provide written agreement for the 

liberation of the sterile grass carp before a permit is issued. However the CT DEEP is now attempting 

to amend the regulations to make them more appropriate for large lakes that have over a hundred 

individuals with ownership rights like Candlewood Lake. 

5. A permit process would flush out all unknown challenges that might otherwise remain obscure.  

6. FirstLight Power expressed at the September 11, 2013 board meeting that they no longer objected to 

the use of this biological control method provided that 1) the CT DEEP held them harmless should 

these fish escape into Lake Lillinonah via the penstock and the Rocky River hydropower plant and 2) 

they would not be responsible for construction of a barrier preventing the fish from going down the 

penstock. 

7. Finally, the number of fish that would be necessary or permitted would be lower than that originally 

anticipated since the acres of milfoil was substantially down from the past year.  


