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74 Higgins Highway 

Mansfield Center, CT  06250 

www.northeastaquaticresearch.net 

April 9th, 2026 
 

TO: The Town of Vernon 
FROM: Hannah Moore, Administrative Manager 
CC: Dr. George Knoecklein, Owner, Principal Limnologist 

Re: Middle Bolton Lake 2025 Water Quality and Aquatic Plant Monitoring Results 

 

Discussion of 2025 Water Quality Results 

The Friends of Bolton Lakes (FBL) continued its volunteer water quality monitoring program in 2025, gathering 

data twice per month from May through October. Monitoring was conducted at the location of deepest water, 

referred to as ‘Station 1’. The following data was collected during each monitoring event: water clarity, weather 

condition, and profiles of water temperature and dissolved oxygen, collected at 1-meter increments along the 

water column. Additionally, water samples were collected once per month from the top (1m) and bottom (5m) 

of the water column for analysis of the nutrients total phosphorus and total nitrogen.   

The water quality data included in this summary is assessed using the CT DEEP categorization of lakes, which is 

primarily based on the amount of nutrients in surface waters during summer conditions (Table 1).  Due to 

constraints of Chlorophyll analysis, we typically assess lake status based on total phosphorus, total nitrogen, and 

Secchi depth (water clarity) only. 

The goal for Middle Bolton Lake is oligo-mesotrophic, meaning surface water TP and TN concentrations below 

15ppb and 300ppb respectively, and a Secchi depth of 4 meters or deeper. 

 
Table 1. Parameters and defining ranges for trophic states of lakes in Connecticut. 

Category 
Total 

Phosphorus 
(ppb) 

Total Nitrogen 
(ppb) 

Secchi Depth 
(m) 

Chlorophyll a 
(ppb) 

Oligotrophic 0 -- 10 2 -- 200 6 + 0 -- 2 

Oligo-mesotrophic 10 -- 15 200 -- 300 4 -- 6 2 -- 5 

Mesotrophic 15 -- 25 200 -- 500 3 -- 4 5 -- 10 

Meso-eutrophic 25 -- 30 500 -- 600 2 -- 3 10 -- 15 

Eutrophic 30 -- 50 600 -- 1000 1 -- 2 15 -- 30 

Highly Eutrophic 50 + 1000 + 0 -- 1 30 + 

 

 

 

 



2 
 

Water Clarity 

The water clarity during 2025 was poor. Clarity ranged from the best clarity of 2.6 meters on multiple occasions 

(May 2nd, July 2nd, and October 19th) to the worst clarity of 1.5 meters on September 17th (Figure 1). Ideally, the 

water clarity should remain better than 3 meters for the entire season.  

The water clarity readings in 2025 were better than the long-term average in early May, mid-June through mid-

July, and again in late August. The water clarity in 2025 was worse than the long-term average in early June, late 

July, and September. 

September tends to exhibit some of the worst seasonal clarity readings in Middle Bolton. The September Secchi 

disk depth has declined to 1m below the surface or less in three of the past five years (2021, 2023, and 2024) 

(Figure 2). The clarity in September 2025 was slightly better than 2023 and 2024, ranging from 1.5- to 2.5 meters.  

 

Figure 1. 2025 Secchi disk depths (orange line) and the long-term average for each station (blue line, with 
shading depicting +/- one standard deviation from the mean). 

 

 

Figure 2. September Middle Bolton Lake Secchi disk depths, 2004 – 2025.  
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Water Temperature and Dissolved Oxygen 
During the first sampling event of the season, on May 2nd, the water column was already beginning to warm, 

with an ~3.8°C temperature difference between the surface and bottom (Figure 3). Upper water continued to 

warm until maximum water temperature of 28°C in mid-July. Oddly, the upper water of the lake warmed again 

in mid-August, reaching 28°C. The lake was completing mixing at the beginning of October.   

Dissolved oxygen began to be depleted at the 5m depth in early May (Figure 4). By June 13th, the water was 

anoxic (DO <1mg/L) below 3.5m from the surface. The anoxic boundary reached a maximum height of 2.8m 

below the surface in early July (Figure 5). The maximum height of the anoxic boundary in 2025 was the third 

highest maximum height since 2019.  

 

Figure 3. Water temperature isopleth at the deep station in 2025. 

 

 

Figure 4. Dissolved oxygen concentration isopleth at the deep station in 2025. 
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Figure 5. Seasonal anoxic boundary depths, 2019 – 2025. 

 
 

 

Nutrients      
Total Phosphorus 

The total phosphorus (TP) concentration at the top of the water column (1m below the surface) was above the 

15ppb oligo-mesotrophic threshold on all but two dates in 2025 (Figure 6). The TP in top water ranged between 

a low of 12ppb (mid-June) and maximum concentration of 22ppb in July.  

The highest concentration in bottom water TP was 39ppb in mid-August. May and October bottom and top TP 

concentrations were similar. 

 
Figure 6. Total phosphorus concentrations at the top and bottom of the water column in 2025. 
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Total Nitrogen 

Total nitrogen (TN) concentrations in top waters ranged from 337ppb to 471ppb. Bottom TN ranged from 

435ppb to 1,102ppb. In October, top and bottom TN were nearly the same because the lake was mixed  (Figure 

7). Bottom TN concentrations in 2025 were generally higher than recent years (Figure 8). The highest 

concentrations in 2021, 2023, and 2024 were higher than the highest TN concentration in 2025. 

 

Figure 7. Total nitrogen concentrations at the top and bottom of the water column in 2025.  

 

 

Figure 8. Seasonal bottom water total nitrogen concentrations, 2019 – 2025.  
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Aquatic Plants 

Northeast Aquatic Research (NEAR) made multiple visits to the lake in 2025 to assess the aquatic plants – June 

13th, August 5th, August 26th, and October 17th. The June survey was comprehensive. Waypoints were created 

throughout the littoral zone (the area of the lake in which plants can grow). At each waypoint, all aquatic plant 

species in the vicinity were documented with associated frequency and density. A total of 22 aquatic plant 

species, along with Filamentous Algae, were found during the June survey (Table 2). The August 5th visit was a 

Variable-leaf Milfoil (Myriophyllum heterophyllum) post-treatment inspection; other species densities were not 

recorded. The August 26th visit was a search for Fanwort (Cabomba caroliniana). The October survey was a 

Fanwort, Milfoil, and Hydrilla (Hydrilla verticillata subsp. lithuanica) post-treatment survey. 

Two invasive species, Variable-leaf Milfoil and Fanwort, were found in June. Variable-leaf Milfoil was a dominant 

species, meaning it was present at more than 20% of the survey waypoints, and was found throughout the 

majority of the lake (Map 11). Fanwort was found in one location in June near the State boat launch (Map 2). 

Ribbon-leaf Pondweed (Potamogeton epihydrus) was also dominant in June, found throughout the majority of 

the shoreline (Map 3). Filamentous Algae was particularly abundant along the southern shoreline in June (Map 

4). 

Middle Bolton Lake was treated on July 15th using ProcellaCOR (26 acres, 78 PDU) and Flumigard SC (0.5 acres, 
0.25 gal). A follow-up treatment for Fanwort was conducted on September 29th. The same 0.5 acres were 
treated utilizing 0.25 gals of Flumigard SC.  

No Milfoil was found in the lake following the ProcellaCOR treatment. 

During the October inspection, one Hydrilla plant was found at one location near the State boat launch (Map 
5). This plant was removed from the lake immediately.  

 

Table 2. Aquatic plant species present in Middle Bolton Lake on June 13th, 2025. Red text indicates invasive 
species. Species listed in alphabetical order. 

Scientific Name Common Name % 
Frequency 

Avg. 
Density 

Brasenia schreberi Watershield 10 59 
Cabomba caroliniana Fanwort <1 5 
Ceratophyllum echinatum Coontail <1 NA 
Chara sp. Muskgrass 2 13 
Filamentous algae Filamentous Algae 8 53 
Fontinalis Aquatic Moss 2 20 
Myriophyllum heterophyllum Variable-leaf Milfoil 45 38 
Nitella sp. Stonewort 14 36 
Nuphar variegata Yellow Waterlily 11 18 
Nymphaea odorata White Waterlily 4 20 
Pontederia cordata Pickerelweed 2 50 
Potamogeton amplifolius Large-leaf Pondweed 2 15 
Potamogeton berchtoldii Berchtold's Pondweed <1 5 
Potamogeton bicupulatus Snail-seed Pondweed 3 24 

 
1 Dots on the map show the location and approximate density of each species, not the area covered by the species.   
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Potamogeton epihydrus Ribbon-leaf Pondweed 21 32 
Potamogeton natans Floating Pondweed 2 20 
Potamogeton pulcher Spotted Pondweed <1 40 
Potamogeton pusillus Small Pondweed 2 40 
Sparganium angustifolium Bur-reed 2 5 
Utricularia geminiscapa  Hidden-fruit Bladderwort 2 13 
Utricularia macrorhiza Common Bladderwort 2 8 
Utricularia radiata Floating Bladderwort <1 5 
Vallisneria americana Tapegrass 3 10 

 

Map 1. Locations of Variable-leaf Milfoil in Middle Bolton Lake on June 13th, 2025. 
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Map 2. Locations of Fanwort in Middle Bolton Lake in 2025. 

 

 

Map 3.  Locations of Ribbon-leaf Pondweed in Middle Bolton Lake on June 13th, 2025. 
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Map 4. Locations of Filamentous Algae in Middle Bolton Lake on June 13th, 2025. 

 

 

Map 5. Location of Hydrilla in Middle Bolton Lake on October 17th, 2025. 
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Summary and Recommendations for 2026 
Water clarity was poor, ranging from 1.5 – 2.6 meters, generally following the long-term seasonal average. 

Water was warmest in mid-July and again in mid-August. An upper mixed layer existed down to ~2 meters. 

Anoxia was poorest in June and early July, when the boundary reached 2.7m (measured down from the top). 

The anoxic boundary descended to below 4 meters in August and remained near 4.5 meters during September. 

Phosphorus in upper waters ranged between 12 and 21ppb, slightly higher than our working goal of 15pbb. 

Bottom water TP concentrations ranged from 21ppb (April and October) to 39ppb in mid-August. There does 

not appear to be a connection between increases in TP at the bottom and the TP concentrations in upper waters. 

Total nitrogen was moderately high in upper water, 300-500ppb, but without a seasonal increase. Bottom water 

TN increased atypically in July to 1000ppb, much higher than is normal for that time of year.  TN increased again 

in September, which is expected. 

Variable-leaf Milfoil had become dense and widespread because of no treatment in 2024.  Treatment in 2025 

was 100% effective, as no Milfoil was found during the post-treatment survey. Only a small number of Fanwort 

plants were found in and around the State boat launch. One Hydrilla plant was found in October and immediately 

removed. 

Plant surveys will need to be conducted in June for potential treatment of Milfoil, late-July for post-treatment 

survey of Milfoil, late-August for Fanwort and Hydrilla pre-treatment, and October for Fanwort and Hydrilla post-

treatment.  


