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The Connecticut Agricultural Experiment Station was founded in 1875. It is chartered 

by the General Assembly to make scientific inquiries and conduct experiments re-

garding plants and their pests, insects, soil and water, and to perform analyses for 

state a gencies. Station laboratories are in New Haven and Windsor, and research 

farms in Hamden and Griswold.  

 

Equal employment opportunity means employment of people without consideration 

of age, ancestry, color, criminal record (in state employment and licensing), gender 

identity or expression, genetic information, intellectual disability, learning disability, 

marital status, mental disability (past or present), national origin, physical disability 

(including blindness), race, religious creed, retaliation for previously opposed dis-

crimination or coercion, sex (pregnancy or sexual harassment), sexual orientation, 

veteran status, and workplace hazards to reproductive systems unless the provisions 

of sec. 46a -80(b) or 46a -81(b) of the Connecticut General Statutes are controlling or 

there are bona fide occupational qualifications excluding persons in one of the above 

protected classes.  To file a complaint of discrimination, contact Dr. Jason White, Di-

rector, The Connecticut Agricultural Experiment Station, 123 Huntington Street , New 

Haven, CT 065 11 , (203) 974 -8440 (voice), or Jason.White@ct.gov  (e-mail). CAES is an 

affirmative action/equal opportunity provider and employer. Persons with disabilities 

who require alternate means of communication of program information should con-

tact the Chief of Services, Michael Last at (203) 974 -8442 (voice), (203 ) 974 -8502 

(FAX), or Michael.Last@ct.gov  (e-mail).   
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Introduction : 

Bashan Lake is a 273 -acre waterbody  located  in East Haddam, Connecticut.  It 

provides a diverse aquatic ecosystem (Figure 1) and is one of Connecticutõs high-

est quality public  lakes . The lake is moderately developed with residential homes 

and docks along the shoreline . Bashan Lakeõs watershed encompasse s 1,2 09  

acres and is mainly forest  (Figure 2). The lake is widely used for recreational boat-

ing , fishing,  and swimming . It has a public boat launch  at the eastern  end. All  

beaches are private and maintained by several lake associations.  Previous work on 

Bashan Lake dates to the 19 40s when the State Board of Fisheries and Game (1942) 

described it as having òextensive submerged weed beds  due to exceptional transpar-

encyó. Another publication by the State Board of Fisheries and Game (1959) mentions 

Figure 1.  2022 CAES OAIS complete aquatic plant vegetation survey of Bashan Lake.  
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òvery clear water and transparency 

that exceeds 15 feet ó and òscarce 

submerged and emergent vegeta-

tionó (see full narrative in appendi x). 

It also describes the lake bottom  

consisting  òof sand, gravel, coarse 

rubble, and boulders ó. Work by CAES 

in 1980 ranked Bashan Lake as hav-

ing  the  highest water quality , includ-

ing water clarity and low nutrient lev-

els, of all the 70 Connecticut lakes 

surveyed. Aquatic vegetation was 

described as moderately dense in a 

few areas with shal low coves  con-

taining native plants such  as Robbinsõ pondweed  and bladderwort.  No invasive spe-

cies were mentioned  (Frink & Norvell, 1984) . 

The presence of invasive species is related to water chemistry, public boat 

launches, random events, and climate change ( June-Wells et al., 2013; Rahel & Olden , 

2008). The Connecticut Agricultural Experiment Station Office of Aquatic Invasive 

Species (CAES OAIS) has performed  aquatic vegetation surveys , invasive plant 

management research , and water analysis  in Bashan Lake for over 25  years. In 

the latest ful l survey conducted in 2022,  30 native and 4 invasive  aquatic plant 

species  were documented  (Figure 1). The state listed species Vaseyõs pondweed 

(Potamogeton vaseyi ) was found in 20 20  in a cove in Bashanõs Lakeõs northwest  

section  but not since . Protection of these plants requires an additional  CT DEEP 

approval when managing invasive species . CAES OAIS research on invasive plant 

management  in Bashan Lake has focused  on control of variable -leaf  watermilfoil 

(Myriophyllum heterophyllum ) and fanwort ( Cabomba caroliniana ) with herbi-

Figure 2. Bashan Lake's watershed land use.  
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cides . From 1999  to 2017 , treatments of variable -leaf  watermilfoil with  the herb-

icide 2,4 -D were performed  with good success but a decline in  efficacy  over time  

was observed . Herbicide resistance was surmised,  and tests with a new product 

call ed ProcellaCOR were performed in 2019  and 202 1, which  virtually eliminated 

variable -leaf  watermilfoil . However,  fanwort, which is no t  controlled with Procel-

laCOR, began to proliferate. Fanwort frequently occurred in the cove outside the 

state boat launch , in small patches outside Brooks Cove, along the west side of 

Sunset Acres, and in Laurel Cove. In 2023, the efficacy of a September application 

of  the herbicide Flumioxazin was tested on fanwort outside the state boat launch . 

Results proved impressive  with no fanwort detected in the area in 2 024.  Lake 

water has been  analyzed to track possible changes that could affect aquatic veg-

etation and harmful algal blooms.  

Since 2004, CAES OAIS has surveyed aquatic vegetation and analyzed water chem-

istry in over 400 Connecticut lakes , ponds , and rivers . Of these waterbodies,  56% 

contain invasive (non -native) plant species that can cause ra pid deterioration of 

aquatic ecosystems and recreational value.  CAES OAIS uploads all survey information 

into an online database where stakeholders can view vegetation maps, tra nsect data, 

herbarium mounts, temperature and dissolved oxygen profiles , and water chemistry  

(portal.ct.gov/caes -oais). This information allows lake managers , citizens, govern-

ment officials, and scientists to view past conditions, compare them with the p resent , 

and make informed management decisions.  

Objectives:  

o Obtain CT DEEP permits and treat variable -leaf  watermilfoil with ProcellaCOR   

o Perform pre - and post -treatment invasive aquatic vegetation  surveys  

o Monitor pioneer Northern hydrilla infestation and hand remove with SCUBA  

o Analyze  water chemistry  monthly from the lake center and three inlet streams  

o Compare with previous water tests  and document nutrient inputs  

o Provide a report for  the Bashan  Lake Association   

https://portal.ct.gov/caes-oais
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Materials and Methods:  

Aquatic Plant Surveys and M apping:  

A pretreatment invasive aqu atic plant survey was performed on June 30,  and a 

post -treatment survey was done on September 20, 2025 .  The survey utilized meth-

ods established  by CAES OAIS and were consistent with previous techniques . Surveys 

were conducted from an 18-foot motorized boat traveling over areas that sup-

ported aquatic plants. Plant species were viewed with an underwater high -defini-

tion  camera (Linovision 4K POE)  linked to a n onboard computer  (Dell Latitude 14 

Rugged 5414) . The system was linked to a Trimble
®

 R1 GNSS global positioning 

system (GPS) with sub -meter accuracy linked to TerraSync
®

 (Trimble , Westminster, 

CO) software  to project and store location s. The Lowrance
®

 HDS 5 sonar system as 

well as ground truthing , with occasional grapple tosses , were also used to identify 

vegetated areas in deep water.  We post -processed the GPS data in Pathfinder
®

 5.85 

(Trimble Navigation Limited, Sunnyvale, CA) and then imported it into ArcGIS
®

 Pro 

3.6 .0 (ESRI Inc., Redlands, CA). Data were then overlaid onto recent high -resolution 

(1m or better) aerial imagery for the continental United States made available by the 

USDA Farm Services Agency.   

Invasive Aquatic Vegetation  Management : 

 Pretreatment surveys for variable -leaf  watermilfoil, fanwort, and Northern hydril la 

(Hydrilla verticillata  subsp. lithuanica ) were performed in both 2024  and 2025. Sur-

veys concentrated on areas with a history of invasive aqu atic plant presence includ-

ing Smith Cove, the  boat launch cove , Brookes Cove , and the cove leading to the dam 

(Figure 4). Preparations were made to treat variable -leaf  watermilfoil with Procel-

laCOR by procuring CT DEEP permits from the Natural Diversity Database, Pesticides , 

and Land Management Acquisition Units prior to treatment (see appendix). On June 

7, 2025,  the approved 12 gallons of ProcellaCOR w ere applied via subsurface injec-

tion along paths shown in Fi gure 3.  Although no variable -leaf  watermilfoil was found 
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in Sunset Acres Cove, the area was treated since it had a history o f infestation. North-

ern hydrilla was removed via hand pulling with SCUBA in the cove leading to the dam 

in August and outside the Boat Launch Cove in September.  

Water Analysis:  

Water was analyzed from the 

same point in the òcenteró, 

the deepest part of  the lake, 

as in past years. Water tem-

perature, dissolved oxygen, 

specific conductivity, and pH 

were measured 1.5 feet  be-

neath the surface and at 3-

foot  intervals using a YSI 

ProDSS
®

 multiparameter digi-

tal meter.  Water clarity was  

measured by lowering a six -inch diameter black and white Secchi disk into the water 

and determining to what depth it could be viewed. Water  samples were obtained 

from 1.5 feet beneath the surface and 1.5 feet above the bottom  and analyzed for 

alkalinity  and total phosphorus in the laboratory . In addition, samples from small 

inlet stream s at the State Boat launch, Sunset Acres, and Laurel Cove were obtained 

to determine nutrient inputs  (Figure 4). We determined the flow  rate in cubic feet per 

second (cfs) from the  inlet streams by measuring the volume of  water collect ed over 

a known time period . Water samples were stored at 38° F, acidifie d with concentrated 

H2SO4, and frozen until testing.  We determined alkalinity by titration with H 2SO4 to an 

end point of pH 4.5 and total phosphorus using the ascorbic acid method preceded 

by digestion with potassium persulfate  (APHA 1995) . Total phosphorus was quanti-

fied using  a Milton Ro y Spectronic 20D® spectrometer with a light path of 2 cm and 

a wavelength of 880 nm.

Figure 3. CAES OAIS dashboard setup where 2025 Ba-

shan Lake data can be viewed online.  
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Figure  4. 202 5 Bashan Lake pretreatment  aquatic plant s urvey , treatment area and water sampling sites .  
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All CAES OAIS information regarding Bashan Lake, including plant surveys, water 

tests, and reports, can be viewed at the Bashan Lake website ( https://por-

tal.ct.gov/caes/oais/b/bashan -lake/bashan -lake ). In 2025, an ArcGIS Dashboard  

(https://www.arcgis.com/apps/dashboards/7731605afe324783886a8870979c8781 ) was 

added where water data could be viewed throughout the season (Figure 3).

Figure 5. 2025 boat paths where ProcellaCOR was administered via subsurface injection.  

https://www.arcgis.com/apps/dashboards/7731605afe324783886a8870979c8781
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Figure 6. 2025 Bashan Lake post -treatment aquatic plant survey, treatment area and water sampling sites.  
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 Results and Discussion:   

Aquatic Plant Surveys  and Management Outcomes : 

Our  202 5 pretreatment aquatic vegetation survey found sparse variable -leaf  

watermilfoil in the Boat Launch Cove, Brookes Cove, and the Cove leading to the 

dam (Figure 4). Behind the Smith Cove island, variable -leaf  water milfoil  occurred 

in greater abundance.  Variable -leaf  watermilfoil did not occur in Sunset Acre 

Cove. Sparse fanwort occurred in all previously mentioned Coves. Northern hy-

drilla was found on the west side of the cove leading to the dam and outside the 

Boat Launch Cove. Throughout the lake, invasive swollen bladderwort ( Utricularia 

inflat a) was common. Swollen bladderwort generally does not need management 

but should be monitored. Vaseyõs pondweed was not found  in the cove where it 

was last observed in 2020.  

The June 7
th

 ProcellaCOR treatment (Figure 5) resulted in the apparent elimi-

nation of all variable -leaf  watermilfoil as none was observed during our Septem-

ber survey (Figure 6). Past experience with ProcellaCOR in Bashan Lake suggests 

no further treatment will be needed for five or more years. All observed  Northern  

hydrilla was hand pulled with SCUBA with care taken to pull as much of the root 

Figure 7. Monthly  water clarity measurements in Bashan Lake in 2025 and midsummer 

yearly measurements between 2004 and 2025.  
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system as possible. Control into next year by a single hand pulling per season, 

however, is not  supported by past experience and alternative management prac-

tices such as more frequent hand pulling, herbicides, and/ or benthic blankets 

may be needed.  Because fanwort remains in the Coves (Figure 6) , a September 

2026 treatment with flumioxazin is suggested , as was very effective in 2022 .    

Figure 8. Water analysis for temperatur e, dissolved oxygen,  and conductivity  in Bashan Lake,  

2025 monthly (left) an d 2004 - 2025  yearly (right).  
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Water Analysis : 

Water clarity in Connecticutõs lakes ranges from 1-33 feet with an average of 7 

feet (CAES OAIS, 2025). Bashan Lakeõs clarity ranged from 12.2 to 16.5 feet in 2025 

with the clearest water in October and the least clear water in August (Figure 7, left). 

From 2004 to 2025 , midsummer water clarities ranged from 12.5 feet in 2012 to 

19.7 feet in 2016 and 2022 (Figure 7, right). In 2025 , Bashan Lakeõs midsummer 

water clarity was 14.9 feet which is in the middle range. In 1980 CAES recorded a 

clarity of 18 feet (Frink & Norvell, 1984). From 2004 ð 2025, a slight trend to clearer 

water is possible as shown by the trend line in Figure 7 but the correlation is weak 

(R
2

=0.25).  Bashan Lake stratifies each summer with warmer, more oxygenated water 

from the surface to mid -depths from 0-30 feet  (Figure 8, middle and top) . Colder 

less oxygenated water occurs near the bottom from 30-50 feet. Conductivity is an 

indicator of dissolved ions that come from natural and man -made sources (mineral 

weathering, organic  matter decomposition, fertilizers, septic systems, road salts, 

etc.). Connecticut waterbodies have conductivities rang ing  from 50 - 250 µS/cm with 

an average near 95 µS/cm (CAES OAIS, 2025). The conductivities of Bashan Lakeõs 

water have held within a narrow range of 62 -77 µs/cm with  no discernable trend in 

2025 or from 2004 ð 2025 other than slightly higher levels in the bottom water 

(Figure 8, bottom).  

Bashan Lakeõs surface pH in 2025 ranged from 6.4 in October to 6. 5 in November  

while the bottom  pH ranged from 5.8 in  July to 6.6 in November  (Figure 9, top  left ). 

Midsummer surface pHõs from 2004 to  2025 ranged from  5.7   to  7.4 in 2020  while 

the bottom pHõs ranged from 5.6 in 2004 to 6.5  in 2020  (Figure 9, top right).  Higher 

surface pHõs are common during sunny afternoons when more plants and algae are 

photosynthesizing, and winds are calm to reduce mixing.  In 2025, Bashan Lake had 

surface alkalinit ies between 10 ppm  (CaCO3) in June to  21 ppm  in August and bottom  

alkalinities between 7 ppm  in June to 48  ppm  in  September  (Figure 9, middle  left) . 

Midsummer surface alkalinities from 2004 to 2025 ranged from 3 ppm  in 20 22  to 
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13  ppm  in 202 5 while bottom alkalinities  ranged from 8 ppm  in 2004 , 2026, and 

2025  to 25  ppm  in 202 3 (Figure 9, middle  right) . These measurements are  relatively  

low for Connecticut lakes which range from near zero to greater than 170 ppm  (CAES 

IAPP, 2025). Low alkalinity waterbodies are more prone to pH change due to outside 

Figure 9. Water analysis for pH, alkalinity, and total phosphorus in Bashan Lake, 2025 

monthly (left) and 2004 - 2025 yearly (right).  
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influences such as watershed activities and acid rain. Bashan Lakeõs conductivity may 

be showing a sligh t upward trend over the years .  

A key parameter used to categorize a lakeõs trophic state is total phosphorus (P) 

in the water column. High levels of P can lead to nuisance or toxic algal blooms (Frink 

& Norvell, 1984 ; Wetzel, 2001). Rooted macrophytes are less dependent on P from 

the water column as they obtain much of  their nutrients from the hydrosoil (Bristow 

& Whitcombe, 1971). Lakes with surface P levels from 0 - 10 ppb  are considered  

nutrient -poor or oligotrophic. When P concentrations reach 15 - 25 ppb , lakes are 

classified as moderately fertile or mesotrophic and when  P reaches 30 - 50 ppb  they 

are considered fertile or eutrophic (Frink & Norvell, 1984). Lakes with P concentra-

tions >50 ppb  are categorized as extremely  fertile or hypereutrophic. Bashan Lakeõs 

2025 midsummer surface total P concentration s ranged from 1 ppb  in September to 

16 ppb  in August  (Figure 9, bottom left ). In the remaining months , the  surface P 

concentrations remained between the low levels of 3  - 6 ppb . Bottom water during 

summer stratification often accumulates P from the sediment. Bashan Lakeõs bottom 

water showed this tendency as total P rang ed from 43 ppb  in July to 4 ppb  in Novem-

ber .  In the remaining months, the bottom P ranged from 10 ð 31  ppb .  From 2004 

to 2025 , Bashan Lakeõs surface water had a to tal P range from  3-16 ppb while the 

bottom water ranged from 1ð36 ppb  with an average of 8 ppb and 15 ppb respec-

tively . From 2004 ð 2025, a slight increasing trend in P is shown via statistical re-

gression (see trend line s in Figure 9) but the correlation is weak (R2  = 0.10 surface 

water, 0.06  bottom water ). 

Nutrient inputs in to Bashan Lake come  from tributaries, surface runoff, ground-

water, sediment release, and direct atmospheric deposition. Sediment release is re-

flected in our lake bottom water measurements. This report only documents nutrient 

input from three tributaries as the other sources are beyond the scope of this work.  

Bashan lake has a surface area of 273 acres and an approximate average depth 15.5 

feet. This results in an approximate volume of 184 million cubic feet of water.  Water  
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tests and flow documentation were greatly affected by the extremely dry summer. 

From August ð October only the stream enter ing  by the State boat launch flow ed and 

this was a negligible 86 cubic fe et per day  (Table 1) .   Most stream inputs occurred 

in June and November . Because Bashan Lakes surface water (0-25 feet)  had a very 

low P concentration of  5 ppb any stream concentration higher would cause a small 

net increase in the lake .   Converting the 5 ppb P to total pounds of P in Bashan 

Lakeõs June surface water results in  a total of 93  pounds. The  total daily stream  P 

input in June and November was 0.16 and 0.1 pounds respectively .  This appears 

small but determining the net effects of th e st ream inputs is complex with parame-

ters such  as outflow rate, internal removal by sediment, plants and algae , and dilu-

tion by presumabl y nutrient poor groundwater  playing roles . Quantifying these fac-

tors is beyond the scope of this study.    

  

Table 1. Water sample locations of Bashan Lakeõs tributaries, flow rates, total phosphorus 

and nitrogen concentrations, and daily inputs.  
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Conclusions : 

The management of aq uatic invasive plants by yearly surveillance, targeted herb-

icide applications, and hand pulling have resulted in Bashan Lake being relatively 

free of nuisance vegetation. Because aquatic plant management rarely completely 

removes unwanted  vegetation, diligence  will be necessary to prevent future infesta-

tions  from degrad ing  Bashan Lakesõs ecological, recreation al, and aesthetic value. 

Variable watermilfoil  was successfully controlled by the 2025 ProcellaCOR t reatment  

and will not likely need retreatment for five or more years . Fanwort remains in the 

coves and a September 2026 treatment with flumioxazin is suggested .  Newly 

arrived northern hydrilla  has been managed with diver hand pulling.  The efficacy of 

the practice is questionable and needs surveillance.  

 Analysis of water chemistry over time found Bashan Lake to have excellent clar-

ity , low alkalinity, and low total phosphorus. This classifies the lake as oligotrophic 

and among the highest quality waterbodies in Connecticut. Temperature and dis-

solved oxygen profiles show mid -summer delineation between warm well oxygen-

ated surface water and poorly oxygenated bottom water at a depth of  approximately 

30 feet . Nutrient inputs  (phosphorus)  from tributaries in 2025 were small based on 

low concentrations and flow rates.  
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