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EXECUTIVE SUMMARY 
 
The Chautauqua Lake and Watershed Management Alliance commissioned Princeton Hydro, LLC to provide 
third party monitoring services related to satisfying the Chautauqua Lake Weed Management Consensus 
Strategy Memorandum of Agreement (MOA) related to herbicide treatments conducted for four (4) 
municipalities (Towns of Ellery and Busti; and Villages of Lakewood and Bemus Point) by Solitude Lake 
Management in June 2020. This third-party monitoring included pre- and post-treatment macrophyte surveys 
and in-situ water quality testing in the Shermans Bay area (Busti and Lakewood). The herbicide application of 
ProcellaCOR EC was conducted by Solitude Lake Management on 29 June 2020 under regulatory permits 
issued by the New York State Department of Environmental Conservation (NYSDEC).  
 
The primary objectives of the independent third-party monitoring, and the resulting conclusions and 
recommendations, are summarized below and detailed herein. The Statement of Objectives for this project are 
to: 

1. Evaluate the apparent effectiveness of the herbicide treatment. 
2. Evaluate the potential impacts of the herbicide treatment on non-target plants. 
3. Evaluate potential effects of herbicide treatments on ambient water quality via in-situ monitoring  

 
Water quality data showed no acute impacts related to temperature, dissolved oxygen, pH, specific 
conductance, or clarity in relation to the treatment. 
 
The plant community showed biomass reductions of the target species, Eurasian watermilfoil (Myriophyllum 
spicatum), in the Treatment and Non-Treatment sites following treatment. In addition, the non-target, non-
native, curly-leaf pondweed (Potamogeton crispus), also showed reductions in the Treatment and Non-
Treatment sites between Pre-Treatment and Post-Treatment. Reductions in curly-leaf pondweed may be 
related to the natural life cycle of this species which is characterized by early-senescence. Finally, native plant 
species richness increased at the Treatment site following treatment as did the Floristic Quality Index.  
 
Macrophyte and water quality data showed the treatment program to have been successful in reducing 
Eurasian watermilfoil biomass and allowing for increasing native submerged aquatic vegetation (SAV). Further 
chemical testing should be conducted in the future to determine if in-lake movement of herbicides was the 
cause for reductions in non-native plant biomass in the Non-Treatment site or if these reductions were based on 
natural senescence.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Chautauqua Lake – Third Party Monitoring – Final Report  
Chautauqua County, NY (Project 1886.002) 

January 2021 
   

Princeton Hydro, LLC  3 

 

1.0 INTRODUCTION 

 
Chautauqua Lake, located within Chautauqua County, New York, is an approximately 13,000-acre natural lake 
with a length of approximately 17-miles. Distinct in shape, the lake consists of a large and moderately deep 
northern basin and slightly smaller but much shallower southern basin. The watershed of Chautauqua Lake 
encompasses approximately 180 square miles of mixed land use while the overall flow direction through the 
lake is in a generally southerly direction into the Chadakoin River. Historically, Chautauqua Lake has been 
affected by dense stands of native and non-native aquatic macrophytes (plants), which have served to 
impact the lake’s recreational, aesthetic, and ecological conditions.  
 
The County of Chautauqua, on 27 March 2019, finalized the Memorandum of Agreement (MOA) for the 
Chautauqua Lake Weed Management Consensus Strategy. The purpose of the MOA was to effectively bring 
together lake stakeholders to work together to properly manage the invasive or otherwise nuisance aquatic 
vegetation and algal blooms in Chautauqua Lake. One of the central tenets of the MOA, as will be described 
herein, is for third party monitoring for aquatic macrophyte management activities. This monitoring is intended 
to provide objective data pertaining to this management that may be utilized in a transparent manner to 
make science-based decisions for the management of the lake. Third-Party monitoring was initiated by 
Princeton Hydro in 2019 and was again continued in 2020. 
 
The herbicide application and permit-required monitoring was conducted by Solitude Lake Management.  
Princeton Hydro did not oversee the herbicide application for the 2020 monitoring year. Herbicide applications 
were commissioned directly by local Municipalities with treatment areas as described in Table 1.1 and 
referenced in Appendix B.  
 
 

Table 1.1: Chautauqua Lake – Herbicide Application Areas 
 

 

Chautauqua Lake - Herbicide Application Areas - 2020 

Application Treatment Permitted Treated 
Area Start Date Acres Acres 
Busti  6/29/20 59.2 59.2 

Lakewood 6/29/20 20.2 20.2 
Ellery/Bemus Point 6/29/20 7.0 7.0 

    
Total   86.4 86.4 
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Herbicide application was permitted for the utilization of ProcellaCOR EC® (2.7% Florpyrauxifen-benzyl: 2-
pyridinecarboxylic acid, 4-amino-3-chloro-6-(4-chloro-2-fluoro-3-methoxy-phenyl)-5-fluoro-, phenyl methyl ester) 
for the target species Eurasian watermilfoil (Myriophyllum spicatum). Herbicides were applied at zones 
previously approved by NYSDEC on 29 June 2020.  
 
The overall objectives of the third-party monitoring, which was conducted by Princeton Hydro, LLC, were to: 
 

1. Evaluate the apparent effectiveness of the herbicide treatment. 
2. Evaluate the potential impacts of the herbicide treatment on non-target plants. 
3. Evaluate potential effects of herbicide treatments on ambient water quality via in-situ monitoring  

 
The overall scope of work conducted by Princeton Hydro included the following tasks (Table 1.2):  
 

Table 1.2: Chautauqua Lake – Third Party Monitoring Tasks  
 

 
Chautauqua Lake – Third Party Monitoring Tasks 

Task Description 
1.1 Third Party Sampling and Observation Plan 
1.2 Collect Pre-Treatment Samples and Observations 
2.1 Collect Post-Treatment Samples and Observations 
2.2 Prepare Draft and Final Report  
2.3 Attend Virtual Public Meeting 

 

 
 
This report represents the final, publicly available deliverable, which provides all data collected as part of this 
project and our interpretation of these results.  
 
Princeton Hydro is uniquely suited to conduct the third-party monitoring of this effort as our staff consists of a 
mixture of licensed aquatic pesticide applicators and academically trained limnologists and ecologists. Several 
staff within Princeton Hydro hold doctoral degrees in aquatic ecology or hold accreditation as Certified Lake 
Managers (CLM) through the North American Lake Management Society (NALMS). Since 1998, Princeton Hydro 
has provided rigorous, scientific-based consulting for well over 300 private and public waterbodies throughout 
the mid-Atlantic and New England regions.  
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2.0 METHODOLOGY 

The following section will detail the methodology utilized to satisfy the tasks identified in Section 1.0.  
 

2.1 SAMPLING - PLAN, LOCATIONS, & PARAMETERS  

The development of the Sampling and Observation Plan was an iterative process utilizing best practices for the 
establishment of appropriate monitoring locations and development of scientifically sound monitoring 
procedure to accurately characterize the in-situ water quality and macrophyte community in relation to the 
treatment.  
 
In total, thirty (30) SAV monitoring points were selected in the Busti and Lakewood portions (Collectively known 
as ‘Shermans Bay’) of Chautauqua Lake. Fifteen (15) points represented ‘Treatment’ points while the remaining 
fifteen (15) points represented ‘Non-Treatment’ points. In addition, four (4) in-situ points were included in this 
area (Appendix A). Please note, no SAV monitoring or in-situ monitoring was conducted by Princeton Hydro in 
the Ellery portion of Chautauqua Lake.  
 
Princeton Hydro was notified of permit finalization and treatment schedule on June 17, 2020. As such, the tight 
timeline between permit authorization and treatment (originally scheduled for June 24, 2020 but then 
on/around the day of planned treatment it was delayed to June 29, 2020 due to weather conditions) left a 
reduced capacity to survey all treatment areas (Busti, Lakewood, and Ellery) prior to treatment. The Busti and 
Lakewood portions were therefore selected due to their isolated geography and to be in-line with general time 
constraints. The Busti and Lakewood portions also represented 92% of the total permitted acreage for the lake 
in 2020.  
 
In-situ profiles of temperature, dissolved oxygen, pH, and conductivity were measured at a central point in the 
treatment zone and a central point outside of the treatment zone, in profile throughout the water column at 
0.5-1.0 m intervals, using a calibrated multimeter water quality probe. Since this effort was focused in Shermans 
Bay, and there are two (2) treatment zones contained in this area, a total of four (4) in-situ stations were 
monitored.  
 
Calibration of dissolved oxygen and conductivity sensors was conducted daily according to the 
manufacturer’s recommendations. A 3-point calibration of the pH sensor was performed daily using buffer fluids 
with known pH’s of 4, 7, and 10. Checks were performed approximately every three hours in the field using the 
pH 7 buffer fluid. Water clarity was measured using a Secchi disk. General observations regarding water color, 
wind speed, weather conditions, and other relevant data were also documented.  
 
Surveys of the aquatic macrophyte community in and around the Busti and Lakewood treatment areas were 
conducted once prior to herbicide treatment and once after treatment, in order to assess the effect of the 
herbicides on macrophytes both in treatment areas and in non-treatment areas. The ‘Pre-Treatment’ event was 
conducted on June 23, 2020, the treatment was conducted on June 29, 2020, and the ‘Post-Treatment’ survey 
was conducted between August 10 and 12, 2020. 
 
Macrophyte surveys followed the methodology established by Racine-Johnson Aquatic Ecologists as most 
recently described in the 2019 Status of Chautauqua Lake Aquatic Macrophyte Community Determined by a 
Late Summer/Early Fall Survey and Estimates of the Associated Invertebrate Community (Racine-Johnson, 
2019). Prior to sampling, Princeton Hydro established a sampling grid overlaying Shermans Bay. This area 
encompassed both the Busti and Lakewood A treatment areas and also non-treatment zones. Given the time 
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constraints for sampling, Princeton Hydro selected thirty (30) total rake toss points. Fifteen (15) points were in the 
Busti and Lakewood A treatment locations while fifteen (15) points were located outside of the treatment zone 
extending both outwards into the lake proper and also along the shoreline (Appendix A). Rake toss sample 
collection was conducted at the intersect of the North-South and East-West lines. Prior to sampling, the points 
were uploaded to a handheld GPS which was utilized to navigate to each pre-determined location.  
 
At each point, submerged aquatic vegetation  was collected via a dual-headed rake tied to a nylon rope 
marked off at 50 feet length. At each location, Princeton Hydro conducted two (2) rake tosses. Each toss was 
conducted by throwing the rake from the boat and then backing the boat out to extend the rake 50 feet. The 
rake was then retrieved slowly at least 33 feet (10 m) to sample each point. Once the plants were retrieved, 
Princeton Hydro assigned an overall abundance estimate to the mass of total plants on each rake. The 
estimates were ascribed as follows: 
 

• Dense (D) – More than an armful and difficult to get into the boat,  
• Medium (M) – An arm full,  
• Sparse (S) – Two hands full,  
• Trace (T) – A small handful or less,  
• Zero (0) – A bare rake 

 
Princeton Hydro then separated each sample to individual species and recorded a percentage estimate of 
the amount of each species for each of the two (2) rake-toss samples. Additionally, the condition of the plants 
(pertaining to possible damage by herbicides) was documented. 
 
Plants were identified to the lowest practical taxon (typically species level) utilizing field guides, taxonomic keys, 
and other references such as Skawinski, 2014, Crow and Hellquist, 2006, and Borman et al., 1997. Further 
observations of other macrophyte species not sampled by rake toss but observed along or adjacent to the 
transect were noted. These data were subsequently recorded in Microsoft Excel spreadsheets for post-
processing and analysis.  
 
2.2 DATA ANALYSIS 

2.2.1 IN-SITU DATA 

All in-situ water quality data was entered into digital spreadsheets with data compared to standards for Class A 
waterbodies as designated by NYSDEC.  
 

2.2.2 MACROPHYTE DATA 

Following the identification of plants, recording of overall density, and percent contribution of each species; 
Princeton Hydro ascribed a dry weight biomass (g/m2) as based on abundance categories according to the 
protocol established by Racine-Johnson (Johnson et al. 2008, Johnson et al. 2012).  
 
Dry weight biomass associated with each Abundance Category is described below in Table 2.1.  
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Table 2.1: Chautauqua Lake – Abundance Category  
  

Abundance 
Category 

Rake-Toss 
Abundance 

Number 

Dry Weight (g/m2) 
Ranges 

Associated with 
Total Plants 
Abundance 

Mean Dry Biomass 
(g/m2) 

Dry Weight (g/m2) 
Ranges 

Associated with 
Single Species 

Abundance 
‘0’ = no plants 0 0.0 0.0 Same 

‘T’ = trace plants 1 ~0.0001 – 0.9999 0.5 Same 
‘S’ = sparse plants 2 ~1.0000 – 24.9999 13.0 Same 

‘M’ = medium 
plants 3 ~25.0000 – 99.9999 62.5 Same 

‘D’ = dense plants 4 ~100.0000 – 
400.0000+ 250.0 Same 

 

 
This analysis was conducted for each rake toss and for the average of the two (2) rake tosses per sample point. 
For example, if one (1) rake toss is Medium (3) and the other is Trace (1) then the average was Sparse (2).   
 
The resultant data provided the following raw information: 
 

1. Number of species per site, before and after treatment 
2. Percent abundance of each species per site, before and after treatment 
3. Estimated biomass of each species per site, before and after treatment  

 
Utilizing this raw information, Princeton Hydro computed species richness, which is the number of species, for 
Treatment and Non-Treatment sites during pre-treatment and post-treatment surveys. 
 
Plant biomass, of Eurasian watermilfoil, curly-leaf pondweed, and native species, at the Treatment and Non-
Treatment sites, before and after treatment, were computed and graphed. Changes in total biomass were 
subsequently computed utilizing the Kruskal-Wallis statistical test.   
 
Finally, Princeton Hydro assessed the sampling sites for the Floristic Quality Assessment (FQA). The FQA is a tool 
utilized to assess an area’s ecological integrity as based on plant species composition. The FQA is conducted 
through the assignment of a coefficient of conservatism (C-value), which ranges from zero to 10. The C-values 
for this effort were selected from the database associated with the Mid-Atlantic Allegheny Plateau (glaciated) 
(2012) as accessed via universalfqa.org. A plant species with a higher-score has a lower tolerance to 
environmental degradation while a lower-score species has a higher tolerance to degradation. This assessment 
produces a Floristic Quality Index (FQI) which is determined by multiplying the mean C value by the square root 
of the total number of species. The FQI is presented and compared between Pre-Treatment and Post-
Treatment events for the Non-Treatment and Treatment sites.  
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3.0 RESULTS 
The following section provides the key data tables or figures related to the data collection effort detailed in 
Section 2.0. Specifically, this section presents the raw-data for the in-situ data, and macrophyte data under Pre-
treatment, and Post-Treatment conditions. Section 3.1 includes in-situ data, and Section 3.2 includes the SAV 
data. Pertinent thresholds for water quality, as established by NYSDEC are included as appropriate. 
Chautauqua Lake South and North Basins are both categorized as ‘Class A’ waters by NYSDEC and as such are 
ascribed certain thresholds for pH and dissolved oxygen under 6 NYCRR Part 703. The pH range established by 
NYSDEC is 6.5 to 8.5 while dissolved oxygen concentrations are not to fall below 5.0 mg/L.  
 
 

3.1 IN-SITU DATA 

 
In-situ data collected during Pre-Treatment and Post-Treatment events are provided in Tables 3.1 and 3.2. 
Discussion for the in-situ data is provided in Section 4.0. 
 
 
Table 3.1: Chautauqua Lake – Pre-Treatment In-situ Data 

  

 
 

 
 
 
 
 

Date Station Total Depth Secchi Depth Sample Depth Temp DO DO% pH SpC 
(m) (m) (m) (°C) (mg/L) (%) (SU) (mS/cm)

> 5 6.5 to 8.5
0 25.51 7.20 88.8 8.86 0.201

0.5 25.52 6.77 83.5 8.88 0.201
1 25.45 6.86 84.5 8.87 0.201

1.5 24.77 5.43 66.2 8.71 0.196
2 24.26 2.25 27.3 8.24 0.203
0 25.45 8.64 106.5 8.88 0.203
1 25.25 9.38 115.1 9.00 0.203
2 24.62 6.90 84.1 8.20 0.208

2.5 24.37 5.31 64.2 7.81 0.211
0 25.38 9.02 111.0 8.81 0.201
1 25.04 8.38 102.6 8.67 0.203
2 24.32 7.11 85.8 7.98 0.211

2.5 24.26 6.60 79.6 7.80 0.212
0 26.56 11.19 140.7 9.68 0.187

0.5 26.28 12.32 153.9 9.67 0.185
1 25.75 12.43 154.0 9.56 0.187

1.5 25.84 12.12 150.4 9.58 0.187
2 24.78 7.71 93.9 8.72 0.195

2.2WQ4

Chautauqua Lake - Pre-Treatment In-situ - 6/23/20

6/23/2020

6/23/2020

6/23/2020

6/23/2020

NYSDEC Standard for Class A Waterbody: 

2.1 1.5WQ1

2.8 2.0WQ2

WQ3 2.03.0

2.0
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Table 3.2: Chautauqua Lake – Post-Treatment In-situ Data 

  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Date Station Total depth Secchi Depth Sample Depth Temp DO DO% pH SpC
(m) (m) (m) (°C) (mg/L) (%) (SU) (mS/cm)

> 5 6.5 to 8.5
0 28.34 9.20 118.2 9.67 0.203

0.5 27.77 9.78 123.9 9.59 0.200
1 27.60 9.69 122.4 9.51 0.202

1.5 25.61 9.35 113.9 9.18 0.202
2 24.59 6.93 81.7 8.53 0.206
0 28.73 9.33 120.2 9.54 0.202
1 26.74 9.30 115.4 9.43 0.203
2 25.08 7.92 95.6 8.94 0.203

2.5 24.80 7.09 85.1 8.72 0.205
0 28.58 9.45 121.4 9.72 0.202
1 25.27 8.45 102.4 9.13 0.202
2 25.09 6.35 76.6 8.85 0.203

2.5 24.98 4.90 59.1 8.60 0.203
0 29.22 8.86 115.1 9.33 0.202

0.5 29.21 9.14 118.7 9.30 0.201
1 28.21 9.59 122.4 9.26 0.202

1.5 25.92 9.21 112.9 8.90 0.197
2 25.58 6.89 83.9 8.69 0.203

1.0WQ2

8/12/2020

Chautauqua Lake - Post-Treatment In-situ - 8/12/20

NYSDEC Standard for Class A Waterbody:

8/12/2020

8/12/2020

8/12/2020 WQ3 0.93.0

0.92.1WQ4

2.1 1.0WQ1

2.8
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3.2 MACROPHYTE DATA 

The following table (Table 3.3) provides a species list of those species encountered during the macrophyte 
surveys.  
 

Table 3.3: Chautauqua Lake – Macrophyte Species List  
  

 
 

 
 
In total, ten (10) macrophyte species and one (1) macroalgae species were identified during the Pre-Treatment 
and Post-Treatment Surveys.  
 
The raw rake-toss data for the Pre-Treatment and Post-Treatment events are provided in Tables 3.4 to 3.7 and 
Tables 3.8 to 3.11. Each table describes the type of point (Treatment vs. Non-Treatment), rake toss number,  text 
abundance category or numerical biomass, and percent coverage estimates (As described in Table 2.1). 
Abundance and mean biomass estimates are provided for each rake toss as a whole plant community, on a 
species basis within each rake toss, and as an average of each of the two (2) rake tosses.  
 
 
 

 

 

 

 

 

 

 

 

Common Name Scientific Name
Curly-Leaf Pondweed Potamogeton crispus
Eurasian Watermilfoil Myriophyllum spicatum

Coontail Ceratophyllum demersum
Elodea Elodea canadensis

Small Pondweed Potamogeton berchtoldii
Water Stargrass Heteranthera dubia
Sago Pondweed Stuckenia pectinata

Tape Grass Vallisneria americana
Star Duckweed Lemna trisulca
Slender Naiad Najas flexilis

Chara Chara sp. 

Chautauqua Lake - Macrophyte Species List



Table 3.4: Chautauqua Lake – Pre-Treatment SAV Data (1 of 2) 
  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall Abundance Overall Density Biomass Estimate P_crispus% P_crispus Biomass M_spicatum% M_spicatum Biomass C_demersum% C_demersum Biomass E_canadensis% E_canadensis Biomass P_berchtoldii% P_berchtoldii Biomass H_dubia% H_dubia Biomass S_pectinata% S_pectinata Biomass V_americana% V_americana Biomass
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

TRT 1 1.6 1 D 4 250.0 50.0 125.0 30.0 75.0 0.0 0.0 10.0 25.0 10.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 1 1.6 2 D 4 250.0 60.0 150.0 30.0 75.0 10.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 1 1.6 Average D 4 250.0 55.0 137.5 30.0 75.0 5.0 12.5 5.0 12.5 5.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0
TRT 2 0.8 1 S 2 13.0 10.0 1.3 20.0 2.6 0.0 0.0 30.0 3.9 5.0 0.7 35.0 4.6 0.0 0.0 0.0 0.0
TRT 2 0.8 2 M 3 62.5 30.0 18.8 10.0 6.3 10.0 6.3 20.0 12.5 0.0 0.0 30.0 18.8 0.0 0.0 0.0 0.0
TRT 2 0.8 Average M 2.5 37.8 20.0 10.0 15.0 4.4 5.0 3.1 25.0 8.2 2.5 0.3 32.5 11.7 0.0 0.0 0.0 0.0
TRT 3 1.3 1 D 4 250.0 30.0 75.0 30.0 75.0 25.0 62.5 15.0 37.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 3 1.3 2 D 4 250.0 30.0 75.0 30.0 75.0 25.0 62.5 15.0 37.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 3 1.3 Average D 4 250.0 30.0 75.0 30.0 75.0 25.0 62.5 15.0 37.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 4 1.8 1 D 4 250.0 90.0 225.0 5.0 12.5 0.0 0.0 5.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 4 1.8 2 D 4 250.0 90.0 225.0 5.0 12.5 5.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 4 1.8 Average D 4 250.0 90.0 225.0 5.0 12.5 2.5 6.3 2.5 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 5 1.1 1 T 1 0.5 100.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 5 1.1 2 T 1 0.5 100.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 5 1.1 Average T 1 0.5 100.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 6 1.4 1 M 3 62.5 25.0 15.6 25.0 15.6 25.0 15.6 25.0 15.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 6 1.4 2 D 4 250.0 75.0 187.5 10.0 25.0 15.0 37.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 6 1.4 Average D 3.5 156.3 50.0 101.6 17.5 20.3 20.0 26.6 12.5 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 7 1.6 1 D 4 250.0 40.0 100.0 20.0 50.0 20.0 50.0 20.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 7 1.6 2 M 3 62.5 70.0 43.8 10.0 6.3 0.0 0.0 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 7 1.6 Average D 3.5 156.3 55.0 71.9 15.0 28.1 10.0 25.0 20.0 31.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 8 1.3 1 S 2 13.0 20.0 2.6 60.0 7.8 0.0 0.0 5.0 0.7 15.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 8 1.3 2 S 2 13.0 20.0 2.6 20.0 2.6 40.0 5.2 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 8 1.3 Average S 2 13.0 20.0 2.6 40.0 5.2 20.0 2.6 12.5 1.6 7.5 1.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 9 0.9 1 S 2 13.0 15.0 2.0 40.0 5.2 15.0 2.0 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 9 0.9 2 S 2 13.0 20.0 2.6 40.0 5.2 30.0 3.9 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 9 0.9 Average S 2 13.0 17.5 2.3 40.0 5.2 22.5 2.9 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 10 1.5 1 M 3 62.5 40.0 25.0 30.0 18.8 20.0 12.5 10.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 10 1.5 2 M 3 62.5 60.0 37.5 20.0 12.5 10.0 6.3 10.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 10 1.5 Average M 3 62.5 50.0 31.3 25.0 15.6 15.0 9.4 10.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 11 1.3 1 S 2 13.0 15.0 2.0 25.0 3.3 60.0 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 11 1.3 2 D 4 250.0 60.0 150.0 10.0 25.0 30.0 75.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 11 1.3 Average D 3 131.5 37.5 76.0 17.5 14.1 45.0 41.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 12 0.7 1 S 2 13.0 20.0 2.6 40.0 5.2 0.0 0.0 0.0 0.0 20.0 2.6 20.0 2.6 0.0 0.0 0.0 0.0
TRT 12 0.7 2 M 3 62.5 15.0 9.4 55.0 34.4 10.0 6.3 0.0 0.0 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0
TRT 12 0.7 Average M 2.5 37.8 17.5 6.0 47.5 19.8 5.0 3.1 0.0 0.0 20.0 7.6 10.0 1.3 0.0 0.0 0.0 0.0
TRT 13 1.4 1 S 2 13.0 0.0 0.0 95.0 12.4 0.0 0.0 0.0 0.0 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
TRT 13 1.4 2 S 2 13.0 20.0 2.6 80.0 10.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 13 1.4 Average S 2 13.0 10.0 1.3 87.5 11.4 0.0 0.0 0.0 0.0 2.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0
TRT 14 0.3 1 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 14 0.3 2 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 14 0.3 Average 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 15 0.7 1 D 4 250.0 60.0 150.0 40.0 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 15 0.7 2 D 4 250.0 75.0 187.5 5.0 12.5 20.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 15 0.7 Average D 4 250.0 67.5 168.8 22.5 56.3 10.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



 
 
 
 
 

Table 3.5: Chautauqua Lake – Pre-Treatment SAV Data (2 of 2) 
  

 
 

 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall Abundance Overall Density Biomass Estimate P_crispus% P_crispus Biomass M_spicatum% M_spicatum Biomass C_demersum% C_demersum Biomass E_canadensis% E_canadensis Biomass P_berchtoldii% P_berchtoldii Biomass H_dubia% H_dubia Biomass S_pectinata% S_pectinata Biomass V_americana% V_americana Biomass
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

NTRT 16 1.9 1 S 2 13.0 0.0 0.0 10.0 1.3 60.0 7.8 5.0 0.7 5.0 0.7 20.0 2.6 0.0 0.0 0.0 0.0
NTRT 16 1.9 2 S 2 13.0 40.0 5.2 20.0 2.6 0.0 0.0 30.0 3.9 0.0 0.0 10.0 1.3 0.0 0.0 0.0 0.0
NTRT 16 1.9 Average S 2 13.0 20.0 2.6 15.0 2.0 30.0 3.9 17.5 2.3 2.5 0.3 15.0 2.0 0.0 0.0 0.0 0.0
NTRT 17 1.7 1 M 3 62.5 85.0 53.1 10.0 6.3 5.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 17 1.7 2 M 3 62.5 70.0 43.8 10.0 6.3 15.0 9.4 5.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 17 1.7 Average M 3 62.5 77.5 48.4 10.0 6.3 10.0 6.3 2.5 1.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 18 3.4 1 S 2 13.0 10.0 1.3 10.0 1.3 40.0 5.2 30.0 3.9 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 18 3.4 2 T 1 0.5 15.0 0.1 10.0 0.1 5.0 0.0 60.0 0.3 10.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 18 3.4 Average S 1.5 6.8 12.5 0.7 10.0 0.7 22.5 2.6 45.0 2.1 10.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 19 1.2 1 M 3 62.5 90.0 56.3 10.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 19 1.2 2 D 4 250.0 60.0 150.0 10.0 25.0 20.0 50.0 10.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 19 1.2 Average D 3.5 156.3 75.0 103.1 10.0 15.6 10.0 25.0 5.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 20 2.5 1 S 2 13.0 65.0 8.5 10.0 1.3 5.0 0.7 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 20 2.5 2 M 3 62.5 65.0 40.6 15.0 9.4 0.0 0.0 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 20 2.5 Average M 2.5 37.8 65.0 24.5 12.5 5.3 2.5 0.3 20.0 7.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 21 2.0 1 S 2 13.0 65.0 8.5 15.0 2.0 0.0 0.0 10.0 1.3 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 21 2.0 2 S 2 13.0 70.0 9.1 10.0 1.3 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 21 2.0 Average S 2 13.0 67.5 8.8 12.5 1.6 10.0 1.3 5.0 0.7 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 22 3.0 1 M 3 62.5 40.0 25.0 0.0 0.0 40.0 25.0 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 22 3.0 2 S 2 13.0 80.0 10.4 0.0 0.0 0.0 0.0 10.0 1.3 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 22 3.0 Average M 2.5 37.8 60.0 17.7 0.0 0.0 20.0 12.5 15.0 6.9 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 23 2.8 1 S 2 13.0 65.0 8.5 10.0 1.3 15.0 2.0 5.0 0.7 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 23 2.8 2 S 2 13.0 60.0 7.8 10.0 1.3 10.0 1.3 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 23 2.8 Average S 2 13.0 62.5 8.1 10.0 1.3 12.5 1.6 12.5 1.6 2.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 24 1.5 1 M 3 62.5 60.0 37.5 0.0 0.0 20.0 12.5 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 24 1.5 2 M 3 62.5 80.0 50.0 5.0 3.1 15.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 24 1.5 Average M 3 62.5 70.0 43.8 2.5 1.6 17.5 10.9 10.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 25 1.2 1 D 4 250.0 85.0 212.5 15.0 37.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 25 1.2 2 D 4 250.0 69.0 172.5 10.0 25.0 20.0 50.0 1.0 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 25 1.2 Average D 4 250.0 77.0 192.5 12.5 31.3 10.0 25.0 0.5 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 26 1.4 1 M 3 62.5 90.0 56.3 0.0 0.0 10.0 6.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 26 1.4 2 M 3 62.5 95.0 59.4 0.0 0.0 5.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 26 1.4 Average M 3 62.5 92.5 57.8 0.0 0.0 7.5 4.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 27 1.5 1 S 2 13.0 5.0 0.7 75.0 9.8 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 27 1.5 2 S 2 13.0 0.0 0.0 60.0 7.8 40.0 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 27 1.5 Average S 2 13.0 2.5 0.3 67.5 8.8 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 28 1.3 1 S 2 13.0 10.0 1.3 50.0 6.5 25.0 3.3 10.0 1.3 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 28 1.3 2 S 2 13.0 0.0 0.0 70.0 9.1 25.0 3.3 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 28 1.3 Average S 2 13.0 5.0 0.7 60.0 7.8 25.0 3.3 7.5 1.0 2.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 29 2.8 1 S 2 13.0 10.0 1.3 40.0 5.2 40.0 5.2 0.0 0.0 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 29 2.8 2 S 2 13.0 10.0 1.3 30.0 3.9 30.0 3.9 0.0 0.0 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 29 2.8 Average S 2 13.0 10.0 1.3 35.0 4.6 35.0 4.6 0.0 0.0 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 30 0.6 1 T 1 0.5 20.0 0.1 10.0 0.1 0.0 0.0 0.0 0.0 50.0 0.3 20.0 0.1 0.0 0.0 0.0 0.0
NTRT 30 0.6 2 T 1 0.5 0.0 0.0 25.0 0.1 25.0 0.1 0.0 0.0 15.0 0.1 0.0 0.0 15.0 0.1 20.0 0.1
NTRT 30 0.6 Average T 1 0.5 10.0 0.1 17.5 0.1 12.5 0.1 0.0 0.0 32.5 0.2 10.0 0.1 7.5 0.0 10.0 0.1



 
 
 
 
 

Table 3.6: Chautauqua Lake – Post-Treatment SAV Data (1 of 2) 
  
 

 

 
 
 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall Abundance Overall Density Biomass Estimate P_crispus% P_crispus Biomass M_spicatum% M_spicatum Biomass C_demersum% C_demersum Biomass E_canadensis% E_canadensis Biomass P_berchtoldii% P_berchtoldii Biomass H_dubia% H_dubia Biomass S_pectinata% S_pectinata Biomass V_americana% V_americana Biomass L_trisulca% L_trisulca Biomass N_flexilis% N_flexilis Biomass Chara% Chara Biomas
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

TRT 1 1.6 1 S 2 13.0 10.0 1.3 0.0 0.0 30.0 3.9 50.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 1.3 0.0 0.0
TRT 1 1.6 2 S 2 13.0 5.0 0.7 5.0 0.7 45.0 5.9 45.0 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 1 1.6 Average S 2 13.0 7.5 1.0 2.5 0.3 37.5 4.9 47.5 6.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.7 0.0 0.0
TRT 2 0.5 1 D 4 250.0 0.0 0.0 0.0 0.0 10.0 25.0 20.0 50.0 0.0 0.0 5.0 12.5 0.0 0.0 30.0 75.0 0.0 0.0 35.0 87.5 0.0 0.0
TRT 2 0.5 2 D 4 250.0 0.0 0.0 0.0 0.0 0.0 0.0 35.0 87.5 0.0 0.0 10.0 25.0 0.0 0.0 5.0 12.5 0.0 0.0 50.0 125.0 0.0 0.0
TRT 2 0.5 Average D 4 250.0 0.0 0.0 0.0 0.0 5.0 12.5 27.5 68.8 0.0 0.0 7.5 18.8 0.0 0.0 17.5 43.8 0.0 0.0 42.5 106.3 0.0 0.0
TRT 3 1.3 1 M 3 62.5 0.0 0.0 0.0 0.0 80.0 50.0 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 3 1.3 2 S 2 13.0 5.0 0.7 5.0 0.7 45.0 5.9 40.0 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.7 0.0 0.0
TRT 3 1.3 Average M 2.5 37.8 2.5 0.3 2.5 0.3 62.5 27.9 30.0 8.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.3 0.0 0.0
TRT 4 1.8 1 S 2 13.0 10.0 1.3 5.0 0.7 55.0 7.2 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 4 1.8 2 M 3 62.5 10.0 6.3 0.0 0.0 45.0 28.1 40.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 3.1 0.0 0.0 0.0 0.0 0.0 0.0
TRT 4 1.8 Average M 2.5 37.8 10.0 3.8 2.5 0.3 50.0 17.6 35.0 14.5 0.0 0.0 0.0 0.0 0.0 0.0 2.5 1.6 0.0 0.0 0.0 0.0 0.0 0.0
TRT 5 1.1 1 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 5 1.1 2 T 1 0.5 100.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 5 1.1 Average T 0.5 0.3 50.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 6 1.4 1 M 3 62.5 0.0 0.0 20.0 12.5 40.0 25.0 30.0 18.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 6.3 0.0 0.0
TRT 6 1.4 2 T 1 0.5 0.0 0.0 10.0 0.1 30.0 0.2 20.0 0.1 0.0 0.0 10.0 0.1 0.0 0.0 10.0 0.1 10.0 0.1 10.0 0.1 0.0 0.0
TRT 6 1.4 Average S 2 31.5 0.0 0.0 15.0 6.3 35.0 12.6 25.0 9.4 0.0 0.0 5.0 0.0 0.0 0.0 5.0 0.0 5.0 0.0 10.0 3.2 0.0 0.0
TRT 7 1.5 1 M 3 62.5 2.0 1.3 0.0 0.0 60.0 37.5 38.0 23.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 7 1.5 2 S 2 13.0 2.5 0.3 0.0 0.0 45.0 5.9 50.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.3 0.0 0.0 0.0 0.0
TRT 7 1.5 Average M 2.5 37.8 2.3 0.8 0.0 0.0 52.5 21.7 44.0 15.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.3 0.2 0.0 0.0 0.0 0.0
TRT 8 1.2 1 T 1 0.5 10.0 0.1 0.0 0.0 45.0 0.2 45.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 8 1.2 2 S 2 13.0 5.0 0.7 0.0 0.0 40.0 5.2 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.0 2.6 15.0 2.0
TRT 8 1.2 Average S 1.5 6.8 7.5 0.4 0.0 0.0 42.5 2.7 32.5 1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 1.3 7.5 1.0
TRT 9 0.9 1 S 2 13.0 0.0 0.0 10.0 1.3 30.0 3.9 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.3 37.5 4.9 0.0 0.0
TRT 9 0.9 2 S 2 13.0 2.5 0.3 20.0 2.6 25.0 3.3 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.3 20.0 2.6 0.0 0.0
TRT 9 0.9 Average S 2 13.0 1.3 0.2 15.0 2.0 27.5 3.6 25.0 3.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.3 28.8 3.7 0.0 0.0
TRT 10 1.6 1 T 1 0.5 10.0 0.1 0.0 0.0 80.0 0.4 10.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 10 1.6 2 T 1 0.5 5.0 0.0 95.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 10 1.6 Average T 1 0.5 7.5 0.0 47.5 0.2 40.0 0.2 5.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 11 1.3 1 D 4 250.0 5.0 12.5 5.0 12.5 70.0 175.0 20.0 50.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 11 1.3 2 D 4 250.0 5.0 12.5 5.0 12.5 60.0 150.0 30.0 75.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 11 1.3 Average D 4 250.0 5.0 12.5 5.0 12.5 65.0 162.5 25.0 62.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 12 0.7 1 T 1 0.5 0.0 0.0 17.5 0.1 40.0 0.2 30.0 0.2 2.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.1 0.0 0.0
TRT 12 0.7 2 S 2 13.0 0.0 0.0 10.0 1.3 35.0 4.6 35.0 4.6 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 12 0.7 Average S 1.5 6.8 0.0 0.0 13.8 0.7 37.5 2.4 32.5 2.4 11.3 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0
TRT 13 1.0 1 T 1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 50.0 0.3 0.0 0.0
TRT 13 1.0 2 T 1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 100.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 13 1.0 Average T 1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 75.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25.0 0.1 0.0 0.0
TRT 14 0.3 1 0 0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 14 0.3 2 T 1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 90.0 0.5 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.1 0.0 0.0
TRT 14 0.3 Average T 0.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 45.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0 0.0 0.0
TRT 15 0.7 1 T 1 0.5 5.0 0.0 0.0 0.0 60.0 0.3 35.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 15 0.7 2 S 2 13.0 2.5 0.3 0.0 0.0 60.0 7.8 20.0 2.6 0.0 0.0 17.5 2.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TRT 15 0.7 Average S 1.5 6.8 3.8 0.2 0.0 0.0 60.0 4.1 27.5 1.4 0.0 0.0 8.8 1.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0



 
 
 
 
 

Table 3.7: Chautauqua Lake – Post-Treatment SAV Data (2 of 2) 
  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall AbundanceOverall Density Biomass Estimate P_crispus% P_crispus Biomass M_spicatum% M_spicatum Biomass C_demersum% C_demersum Biomass E_canadensis% E_canadensis Biomass P_berchtoldii% P_berchtoldii Biomass H_dubia% H_dubia Biomass S_pectinata% S_pectinata Biomass V_americana% V_americana Biomass L_trisulca% L_trisulca Biomass N_flexilis% N_flexilis Biomass Chara% Chara Biomass
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

NTRT 16 0.2 1 S 2 13.0 0.0 0.0 10.0 1.3 10.0 1.3 20.0 2.6 0.0 0.0 50.0 6.5 0.0 0.0 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 16 0.2 2 S 2 13.0 0.0 0.0 10.0 1.3 0.0 0.0 20.0 2.6 0.0 0.0 40.0 5.2 0.0 0.0 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 16 0.2 Average S 2 13.0 0.0 0.0 10.0 1.3 5.0 0.7 20.0 2.6 0.0 0.0 45.0 5.9 0.0 0.0 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 17 1.7 1 S 2 13.0 5.0 0.7 5.0 0.7 40.0 5.2 40.0 5.2 0.0 0.0 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 17 1.7 2 S 2 13.0 0.0 0.0 5.0 0.7 30.0 3.9 45.0 5.9 0.0 0.0 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 17 1.7 Average S 2 13.0 2.5 0.3 5.0 0.7 35.0 4.6 42.5 5.5 0.0 0.0 15.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 18 3.5 1 S 2 13.0 0.0 0.0 40.0 5.2 30.0 3.9 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 18 3.5 2 S 2 13.0 0.0 0.0 20.0 2.6 40.0 5.2 40.0 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 18 3.5 Average S 2 13.0 0.0 0.0 30.0 3.9 35.0 4.6 35.0 4.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 19 1.2 1 S 2 13.0 10.0 1.3 10.0 1.3 40.0 5.2 40.0 5.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 19 1.2 2 M 3 62.5 0.0 0.0 0.0 0.0 10.0 6.3 90.0 56.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 19 1.2 Average M 2.5 37.8 5.0 0.7 5.0 0.7 25.0 5.7 65.0 30.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 20 2.3 1 S 2 13.0 5.0 0.7 5.0 0.7 40.0 5.2 50.0 6.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 20 2.3 2 D 4 250.0 0.0 0.0 0.0 0.0 10.0 25.0 90.0 225.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 20 2.3 Average D 3 131.5 2.5 0.3 2.5 0.3 25.0 15.1 70.0 115.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 21 2.0 1 S 2 13.0 5.0 0.7 35.0 4.6 0.0 0.0 60.0 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 21 2.0 2 M 3 62.5 0.0 0.0 10.0 6.3 20.0 12.5 70.0 43.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 21 2.0 Average M 2.5 37.8 2.5 0.3 22.5 5.4 10.0 6.3 65.0 25.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 22 2.7 1 T 1 0.5 0.0 0.0 40.0 0.2 10.0 0.1 50.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 22 2.7 2 T 1 0.5 10.0 0.1 0.0 0.0 60.0 0.3 30.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 22 2.7 Average T 1 0.5 5.0 0.0 20.0 0.1 35.0 0.2 40.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 23 2.5 1 S 2 13.0 10.0 1.3 5.0 0.7 30.0 3.9 50.0 6.5 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 23 2.5 2 S 2 13.0 10.0 1.3 0.0 0.0 30.0 3.9 50.0 6.5 0.0 0.0 10.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 23 2.5 Average S 2 13.0 10.0 1.3 2.5 0.3 30.0 3.9 50.0 6.5 2.5 0.3 5.0 0.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 24 1.5 1 S 2 13.0 5.0 0.7 10.0 1.3 20.0 2.6 60.0 7.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.7 0.0 0.0
NTRT 24 1.5 2 M 3 62.5 5.0 3.1 20.0 12.5 30.0 18.8 45.0 28.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 24 1.5 Average M 2.5 37.8 5.0 1.9 15.0 6.9 25.0 10.7 52.5 18.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.5 0.3 0.0 0.0
NTRT 25 1.2 1 M 3 62.5 5.0 3.1 10.0 6.3 45.0 28.1 40.0 25.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 25 1.2 2 S 2 13.0 5.0 0.7 0.0 0.0 75.0 9.8 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 25 1.2 Average M 2.5 37.8 5.0 1.9 5.0 3.1 60.0 18.9 30.0 13.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 26 1.4 1 M 3 62.5 10.0 6.3 20.0 12.5 50.0 31.3 20.0 12.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 26 1.4 2 M 3 62.5 10.0 6.3 0.0 0.0 45.0 28.1 45.0 28.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 26 1.4 Average M 3 62.5 10.0 6.3 10.0 6.3 47.5 29.7 32.5 20.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 27 1.3 1 M 3 62.5 0.0 0.0 5.0 3.1 20.0 12.5 20.0 12.5 55.0 34.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 27 1.3 2 S 2 13.0 0.0 0.0 0.0 0.0 30.0 3.9 20.0 2.6 20.0 2.6 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 27 1.3 Average M 2.5 37.8 0.0 0.0 2.5 1.6 25.0 8.2 20.0 7.6 37.5 18.5 15.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 28 1.5 1 D 4 250.0 0.0 0.0 0.0 0.0 20.0 50.0 30.0 75.0 50.0 125.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 28 1.5 2 S 2 13.0 0.0 0.0 5.0 0.7 15.0 2.0 10.0 1.3 40.0 5.2 30.0 3.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 28 1.5 Average D 3 131.5 0.0 0.0 2.5 0.3 17.5 26.0 20.0 38.2 45.0 65.1 15.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 29 2.4 1 M 3 62.5 0.0 0.0 60.0 37.5 10.0 6.3 0.0 0.0 15.0 9.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 15.0 9.4 0.0 0.0
NTRT 29 2.4 2 S 2 13.0 0.0 0.0 70.0 9.1 0.0 0.0 10.0 1.3 20.0 2.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
NTRT 29 2.4 Average M 2.5 37.8 0.0 0.0 65.0 23.3 5.0 3.1 5.0 0.7 17.5 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7.5 4.7 0.0 0.0
NTRT 30 0.3 1 T 1 0.5 0.0 0.0 30.0 0.2 30.0 0.2 0.0 0.0 0.0 0.0 30.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.1 0.0 0.0
NTRT 30 0.3 2 T 1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10.0 0.1 10.0 0.1 0.0 0.0 40.0 0.2 0.0 0.0 40.0 0.2 0.0 0.0
NTRT 30 0.3 Average T 1 0.5 0.0 0.0 15.0 0.1 15.0 0.1 0.0 0.0 5.0 0.0 20.0 0.1 0.0 0.0 20.0 0.1 0.0 0.0 25.0 0.1 0.0 0.0



 
Table 3.8: Chautauqua Lake – Pre-Treatment SAV Data (1 of 2) 

  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall Abundance Overall Density Abundance Estimate P_crispus% P_crispus Abundance M_spicatum% M_spicatum Abundance C_demersum% C_demersum Abundance E_canadensis% E_canadensis Abundance P_berchtoldii% P_berchtoldii Abundance H_dubia% H_dubia Abundance S_pectinata% S_pectinata Abundance V_americana% V_americana Abundance
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

TRT 1 1.6 1 D 4 D 50 D 30 M 0 0 10 M 10 M 0 0 0 0 0 0
TRT 1 1.6 2 D 4 D 60 D 30 M 10 M 0 0 0 0 0 0 0 0 0 0
TRT 1 1.6 Average D 4 D 55 D 30 M 5 S 5 S 5 S 0 0 0 0 0 0
TRT 2 0.8 1 S 2 S 10 S 20 S 0 0 30 S 5 T 35 S 0 0 0 0
TRT 2 0.8 2 M 3 M 30 S 10 S 10 S 20 S 0 0 30 S 0 0 0 0
TRT 2 0.8 Average M 2.5 M 20 S 15 S 5 S 25 S 2.5 T 32.5 S 0 0 0 0
TRT 3 1.3 1 D 4 D 30 M 30 M 25 M 15 M 0 0 0 0 0 0 0 0
TRT 3 1.3 2 D 4 D 30 M 30 M 25 M 15 M 0 0 0 0 0 0 0 0
TRT 3 1.3 Average D 4 D 30 M 30 M 25 M 15 M 0 0 0 0 0 0 0 0
TRT 4 1.8 1 D 4 D 90 D 5 S 0 0 5 S 0 0 0 0 0 0 0 0
TRT 4 1.8 2 D 4 D 90 D 5 S 5 S 0 0 0 0 0 0 0 0 0 0
TRT 4 1.8 Average D 4 D 90 D 5 S 2.5 S 2.5 S 0 0 0 0 0 0 0 0
TRT 5 1.1 1 T 1 T 100 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 5 1.1 2 T 1 T 100 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 5 1.1 Average T 1 T 100 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 6 1.4 1 M 3 M 25 S 25 S 25 S 25 S 0 0 0 0 0 0 0 0
TRT 6 1.4 2 D 4 D 75 D 10 M 15 M 0 0 0 0 0 0 0 0 0 0
TRT 6 1.4 Average D 3.5 D 50 D 17.5 S 20 M 12.5 S 0 0 0 0 0 0 0 0
TRT 7 1.6 1 D 4 D 40 D 20 M 20 M 20 M 0 0 0 0 0 0 0 0
TRT 7 1.6 2 M 3 M 70 M 10 S 0 0 20 S 0 0 0 0 0 0 0 0
TRT 7 1.6 Average D 3.5 D 55 M 15 M 10 M 20 M 0 0 0 0 0 0 0 0
TRT 8 1.3 1 S 2 S 20 S 60 S 0 0 5 T 15 S 0 0 0 0 0 0
TRT 8 1.3 2 S 2 S 20 S 20 S 40 S 20 S 0 0 0 0 0 0 0 0
TRT 8 1.3 Average S 2 S 20 S 40 S 20 S 12.5 S 7.5 T 0 0 0 0 0 0
TRT 9 0.9 1 S 2 S 15 S 40 S 15 S 30 S 0 0 0 0 0 0 0 0
TRT 9 0.9 2 S 2 S 20 S 40 S 30 S 10 S 0 0 0 0 0 0 0 0
TRT 9 0.9 Average S 2 S 17.5 S 40 S 22.5 S 20 S 0 0 0 0 0 0 0 0
TRT 10 1.5 1 M 3 M 40 M 30 S 20 S 10 S 0 0 0 0 0 0 0 0
TRT 10 1.5 2 M 3 M 60 M 20 S 10 S 10 S 0 0 0 0 0 0 0 0
TRT 10 1.5 Average M 3 M 50 M 25 S 15 S 10 S 0 0 0 0 0 0 0 0
TRT 11 1.3 1 S 2 S 15 S 25 S 60 S 0 0 0 0 0 0 0 0 0 0
TRT 11 1.3 2 D 4 D 60 D 10 M 30 M 0 0 0 0 0 0 0 0 0 0
TRT 11 1.3 Average D 3 D 37.5 M 17.5 S 45 M 0 0 0 0 0 0 0 0 0 0
TRT 12 0.7 1 S 2 S 20 S 40 S 0 0 0 0 20 S 20 S 0 0 0 0
TRT 12 0.7 2 M 3 M 15 S 55 M 10 S 0 0 20 S 0 0 0 0 0 0
TRT 12 0.7 Average M 2.5 M 17.5 S 47.5 S 5 S 0 0 20 S 10 S 0 0 0 0
TRT 13 1.4 1 S 2 S 0 0 95 S 0 0 0 0 5 T 0 0 0 0 0 0
TRT 13 1.4 2 S 2 S 20 S 80 S 0 0 0 0 0 0 0 0 0 0 0 0
TRT 13 1.4 Average S 2 S 10 S 87.5 S 0 0 0 0 2.5 T 0 0 0 0 0 0
TRT 14 0.3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 14 0.3 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 14 0.3 Average 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 15 0.7 1 D 4 D 60 D 40 D 0 0 0 0 0 0 0 0 0 0 0 0
TRT 15 0.7 2 D 4 D 75 D 5 S 20 M 0 0 0 0 0 0 0 0 0 0
TRT 15 0.7 Average D 4 D 67.5 D 22.5 M 10 M 0 0 0 0 0 0 0 0 0 0



 
Table 3.9: Chautauqua Lake – Pre-Treatment SAV Data (2 of 2) 

  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall Abundance Overall Density Abundance Estimate P_crispus% P_crispus Abundance M_spicatum% M_spicatum Abundance C_demersum% C_demersum Abundance E_canadensis% E_canadensis Abundance P_berchtoldii% P_berchtoldii Abundance H_dubia% H_dubia Abundance S_pectinata% S_pectinata Abundance V_americana% V_americana Abundance
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

NTRT 16 1.9 1 S 2 S 0.0 0 10.0 S 60.0 S 5.0 T 5.0 T 20.0 S 0.0 0 0.0 0
NTRT 16 1.9 2 S 2 S 40.0 S 20.0 S 0.0 0 30.0 S 0.0 0 10.0 S 0.0 0 0.0 0
NTRT 16 1.9 Average S 2 S 20.0 S 15.0 S 30.0 S 17.5 S 2.5 T 15.0 S 0.0 0 0.0 0
NTRT 17 1.7 1 M 3 M 85.0 M 10.0 S 5.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 17 1.7 2 M 3 M 70.0 M 10.0 S 15.0 S 5.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 17 1.7 Average M 3 M 77.5 M 10.0 S 10.0 S 2.5 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 18 3.4 1 S 2 S 10.0 S 10.0 S 40.0 S 30.0 S 10.0 S 0.0 0 0.0 0 0.0 0
NTRT 18 3.4 2 T 1 T 15.0 T 10.0 T 5.0 T 60.0 T 10.0 T 0.0 0 0.0 0 0.0 0
NTRT 18 3.4 Average S 1.5 S 12.5 T 10.0 T 22.5 S 45.0 S 10.0 T 0.0 0 0.0 0 0.0 0
NTRT 19 1.2 1 M 3 M 90.0 M 10.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 19 1.2 2 D 4 D 60.0 D 10.0 M 20.0 M 10.0 M 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 19 1.2 Average D 3.5 D 75.0 D 10.0 S 10.0 M 5.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 20 2.5 1 S 2 S 65.0 S 10.0 S 5.0 T 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 20 2.5 2 M 3 M 65.0 M 15.0 S 0.0 0 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 20 2.5 Average M 2.5 M 65.0 S 12.5 S 2.5 T 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 21 2.0 1 S 2 S 65.0 S 15.0 S 0.0 0 10.0 S 10.0 S 0.0 0 0.0 0 0.0 0
NTRT 21 2.0 2 S 2 S 70.0 S 10.0 S 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 21 2.0 Average S 2 S 67.5 S 12.5 S 10.0 S 5.0 T 5.0 T 0.0 0 0.0 0 0.0 0
NTRT 22 3.0 1 M 3 M 40.0 M 0.0 0 40.0 M 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 22 3.0 2 S 2 S 80.0 S 0.0 0 0.0 0 10.0 S 10.0 S 0.0 0 0.0 0 0.0 0
NTRT 22 3.0 Average M 2.5 M 60.0 S 0.0 0 20.0 S 15.0 S 5.0 T 0.0 0 0.0 0 0.0 0
NTRT 23 2.8 1 S 2 S 65.0 S 10.0 S 15.0 S 5.0 T 5.0 T 0.0 0 0.0 0 0.0 0
NTRT 23 2.8 2 S 2 S 60.0 S 10.0 S 10.0 S 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 23 2.8 Average S 2 S 62.5 S 10.0 S 12.5 S 12.5 S 2.5 T 0.0 0 0.0 0 0.0 0
NTRT 24 1.5 1 M 3 M 60.0 M 0.0 0 20.0 S 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 24 1.5 2 M 3 M 80.0 M 5.0 S 15.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 24 1.5 Average M 3 M 70.0 M 2.5 S 17.5 S 10.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 25 1.2 1 D 4 D 85.0 D 15.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 25 1.2 2 D 4 D 69.0 D 10.0 M 20.0 M 1.0 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 25 1.2 Average D 4 D 77.0 D 12.5 M 10.0 M 0.5 S 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 26 1.4 1 M 3 M 90.0 M 0.0 0 10.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 26 1.4 2 M 3 M 95.0 M 0.0 0 5.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 26 1.4 Average M 3 M 92.5 M 0.0 0 7.5 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 27 1.5 1 S 2 S 5.0 T 75.0 S 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 27 1.5 2 S 2 S 0.0 0 60.0 S 40.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 27 1.5 Average S 2 S 2.5 T 67.5 S 30.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 28 1.3 1 S 2 S 10.0 S 50.0 S 25.0 S 10.0 S 5.0 T 0.0 0 0.0 0 0.0 0
NTRT 28 1.3 2 S 2 S 0.0 0 70.0 S 25.0 S 5.0 T 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 28 1.3 Average S 2 S 5.0 T 60.0 S 25.0 S 7.5 S 2.5 T 0.0 0 0.0 0 0.0 0
NTRT 29 2.8 1 S 2 S 10.0 S 40.0 S 40.0 S 0.0 0 10.0 S 0.0 0 0.0 0 0.0 0
NTRT 29 2.8 2 S 2 S 10.0 S 30.0 S 30.0 S 0.0 0 30.0 S 0.0 0 0.0 0 0.0 0
NTRT 29 2.8 Average S 2 S 10.0 S 35.0 S 35.0 S 0.0 0 20.0 S 0.0 0 0.0 0 0.0 0
NTRT 30 0.6 1 T 1 T 20.0 T 10.0 T 0.0 0 0.0 0 50.0 T 20.0 T 0.0 0 0.0 0
NTRT 30 0.6 2 T 1 T 0.0 0 25.0 T 25.0 T 0.0 0 15.0 T 0.0 0 15.0 T 20.0 T
NTRT 30 0.6 Average T 1 T 10.0 T 17.5 T 12.5 T 0.0 0 32.5 T 10.0 T 7.5 0 10.0 T



Table 3.10: Chautauqua Lake – Post-Treatment SAV Data (1 of 2) 
  
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type Point Depth Rake Toss Overall Abundance Overall Density Abundance Estimate P_crispus% P_crispus Abundance M_spicatum% M_spicatum Abundance C_demersum% C_demersum Abundance E_canadensis% E_canadensis Abundance P_berchtoldii% P_berchtoldii Abundance H_dubia% H_dubia Abundance S_pectinata% S_pectinata Abundance V_americana% V_americana Abundance L_trisulca% L_trisulca Abundance N_flexilis% N_flexilis Abundance Chara% Chara Abundance
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

TRT 1 1.6 1 S 2 S 10 S 0 0 30 S 50 S 0 0 0 0 0 0 0 0 0 0 10 S 0 0
TRT 1 1.6 2 S 2 S 5 T 5 T 45 S 45 S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 1 1.6 Average S 2 S 7.5 T 2.5 T 37.5 S 47.5 S 0 0 0 0 0 0 0 0 0 0 5 T 0 0
TRT 2 0.5 1 D 4 D 0 0 0 0 10 M 20 M 0 0 5 S 0 0 30 M 0 0 35 M 0 0
TRT 2 0.5 2 D 4 D 0 0 0 0 0 0 35 M 0 0 10 M 0 0 5 S 0 0 50 D 0 0
TRT 2 0.5 Average D 4 D 0 0 0 0 5 S 27.5 M 0 0 7.5 S 0 0 17.5 M 0 0 42.5 D 0 0
TRT 3 1.3 1 M 3 M 0 0 0 0 80 M 20 S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 3 1.3 2 S 2 S 5 T 5 T 45 S 40 S 0 0 0 0 0 0 0 0 0 0 5 T 0 0
TRT 3 1.3 Average M 2.5 M 2.5 T 2.5 T 62.5 M 30 S 0 0 0 0 0 0 0 0 0 0 2.5 T 0 0
TRT 4 1.8 1 S 2 S 10 S 5 T 55 S 30 S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 4 1.8 2 M 3 M 10 S 0 0 45 M 40 M 0 0 0 0 0 0 5 S 0 0 0 0 0 0
TRT 4 1.8 Average M 2.5 M 10 S 2.5 T 50 S 35 S 0 0 0 0 0 0 2.5 S 0 0 0 0 0 0
TRT 5 1.1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 5 1.1 2 T 1 T 100 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 5 1.1 Average T 0.5 T 50 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 6 1.4 1 M 3 M 0 0 20 S 40 M 30 S 0 0 0 0 0 0 0 0 0 0 10 S 0 0
TRT 6 1.4 2 T 1 T 0 0 10 T 30 T 20 T 0 0 10 T 0 0 10 T 10 T 10 T 0 0
TRT 6 1.4 Average S 2 S 0 0 15 S 35 S 25 S 0 0 5 T 0 0 5 T 5 T 10 S 0 0
TRT 7 1.5 1 M 3 M 2 S 0 0 60 M 38 S 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 7 1.5 2 S 2 S 2.5 T 0 0 45 S 50 S 0 0 0 0 0 0 0 0 2.5 T 0 0 0 0
TRT 7 1.5 Average M 2.5 M 2.25 T 0 0 52.5 S 44 S 0 0 0 0 0 0 0 0 1.25 T 0 0 0 0
TRT 8 1.2 1 T 1 T 10 T 0 0 45 T 45 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 8 1.2 2 S 2 S 5 T 0 0 40 S 20 S 0 0 0 0 0 0 0 0 0 0 20 S 15 S
TRT 8 1.2 Average S 1.5 S 7.5 T 0 0 42.5 S 32.5 S 0 0 0 0 0 0 0 0 0 0 10 S 7.5 T
TRT 9 0.9 1 S 2 S 0 0 10 S 30 S 20 S 0 0 0 0 0 0 0 0 2.5 T 37.5 S 0 0
TRT 9 0.9 2 S 2 S 2.5 T 20 S 25 S 30 S 0 0 0 0 0 0 0 0 2.5 T 20 S 0 0
TRT 9 0.9 Average S 2 S 1.25 T 15 S 27.5 S 25 S 0 0 0 0 0 0 0 0 2.5 T 28.75 S 0 0
TRT 10 1.6 1 T 1 T 10 T 0 0 80 T 10 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 10 1.6 2 T 1 T 5 T 95 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 10 1.6 Average T 1 T 7.5 T 47.5 T 40 T 5 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 11 1.3 1 D 4 D 5 S 5 S 70 D 20 M 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 11 1.3 2 D 4 D 5 S 5 S 60 D 30 M 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 11 1.3 Average D 4 D 5 S 5 S 65 D 25 M 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 12 0.7 1 T 1 T 0 0 17.5 T 40 T 30 T 2.5 T 0 0 0 0 0 0 0 0 10 T 0 0
TRT 12 0.7 2 S 2 S 0 0 10 S 35 S 35 S 20 S 0 0 0 0 0 0 0 0 0 0 0 0
TRT 12 0.7 Average S 1.5 S 0 0 13.75 T 37.5 S 32.5 S 11.25 S 0 0 0 0 0 0 0 0 5 T 0 0
TRT 13 1 1 T 1 T 0 0 0 0 0 0 0 0 50 T 0 0 0 0 0 0 0 0 50 T 0 0
TRT 13 1 2 T 1 T 0 0 0 0 0 0 0 0 100 T 0 0 0 0 0 0 0 0 0 0 0 0
TRT 13 1 Average T 1 T 0 0 0 0 0 0 0 0 75 T 0 0 0 0 0 0 0 0 25 T 0 0
TRT 14 0.3 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 14 0.3 2 T 1 T 0 0 0 0 0 0 0 0 0 0 90 T 0 0 0 0 0 0 10 T 0 0
TRT 14 0.3 Average T 0.5 T 0 0 0 0 0 0 0 0 0 0 45 T 0 0 0 0 0 0 5 T 0 0
TRT 15 0.7 1 T 1 T 5 T 0 0 60 T 35 T 0 0 0 0 0 0 0 0 0 0 0 0 0 0
TRT 15 0.7 2 S 2 S 2.5 T 0 0 60 S 20 S 0 0 17.5 S 0 0 0 0 0 0 0 0 0 0
TRT 15 0.7 Average S 1.5 S 3.75 T 0 0 60 S 27.5 S 0 0 8.75 S 0 0 0 0 0 0 0 0 0 0



 
Table 3.11: Chautauqua Lake – Post-Treatment SAV Data (2 of 2) 

  

 
 

 

Type Point Depth Rake Toss Overall Abundance Overall Density Abundance Estimate P_crispus% P_crispus Abundance M_spicatum% M_spicatum Abundance C_demersum% C_demersum Abundance E_canadensis% E_canadensis Abundance P_berchtoldii% P_berchtoldii Abundance H_dubia% H_dubia Abundance S_pectinata% S_pectinata Abundance V_americana% V_americana Abundance L_trisulca%L_trisulca AbundanceN_flexilis%N_flexilis AbundanceChara% Chara Abundance
(m) (#) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2) (%) (g/m2)

NTRT 16 0.2 1 S 2 S 0.0 0 10.0 S 10.0 S 20.0 S 0.0 0 50.0 S 0.0 0 10.0 S 0.0 0 0.0 0 0.0 0
NTRT 16 0.2 2 S 2 S 0.0 0 10.0 S 0.0 0 20.0 S 0.0 0 40.0 S 0.0 0 30.0 S 0.0 0 0.0 0 0.0 0
NTRT 16 0.2 Average S 2 S 0.0 0 10.0 S 5.0 T 20.0 S 0.0 0 45.0 S 0.0 0 20.0 S 0.0 0 0.0 0 0.0 0
NTRT 17 1.7 1 S 2 S 5.0 T 5.0 T 40.0 S 40.0 S 0.0 0 10.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 17 1.7 2 S 2 S 0.0 0 5.0 T 30.0 S 45.0 S 0.0 0 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 17 1.7 Average S 2 S 2.5 T 5.0 T 35.0 S 42.5 S 0.0 0 15.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 18 3.5 1 S 2 S 0.0 0 40.0 S 30.0 S 30.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 18 3.5 2 S 2 S 0.0 0 20.0 S 40.0 S 40.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 18 3.5 Average S 2 S 0.0 0 30.0 S 35.0 S 35.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 19 1.2 1 S 2 S 10.0 S 10.0 S 40.0 S 40.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 19 1.2 2 M 3 M 0.0 0 0.0 0 10.0 S 90.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 19 1.2 Average M 2.5 M 5.0 T 5.0 T 25.0 S 65.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 20 2.3 1 S 2 S 5.0 T 5.0 T 40.0 S 50.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 20 2.3 2 D 4 D 0.0 0 0.0 0 10.0 M 90.0 D 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 20 2.3 Average D 3 D 2.5 T 2.5 T 25.0 S 70.0 D 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 21 2.0 1 S 2 S 5.0 T 35.0 S 0.0 0 60.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 21 2.0 2 M 3 M 0.0 0 10.0 S 20.0 S 70.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 21 2.0 Average M 2.5 M 2.5 T 22.5 S 10.0 S 65.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 22 2.7 1 T 1 T 0.0 0 40.0 T 10.0 T 50.0 T 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 22 2.7 2 T 1 T 10.0 T 0.0 0 60.0 T 30.0 T 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 22 2.7 Average T 1 T 5.0 T 20.0 T 35.0 T 40.0 T 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 23 2.5 1 S 2 S 10.0 S 5.0 T 30.0 S 50.0 S 5.0 T 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 23 2.5 2 S 2 S 10.0 S 0.0 0 30.0 S 50.0 S 0.0 0 10.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 23 2.5 Average S 2 S 10.0 S 2.5 T 30.0 S 50.0 S 2.5 T 5.0 T 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 24 1.5 1 S 2 S 5.0 T 10.0 S 20.0 S 60.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 5.0 T 0.0 0
NTRT 24 1.5 2 M 3 M 5.0 S 20.0 S 30.0 S 45.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 24 1.5 Average M 2.5 M 5.0 S 15.0 S 25.0 S 52.5 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 2.5 T 0.0 0
NTRT 25 1.2 1 M 3 M 5.0 S 10.0 S 45.0 M 40.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 25 1.2 2 S 2 S 5.0 T 0.0 0 75.0 S 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 25 1.2 Average M 2.5 M 5.0 S 5.0 S 60.0 S 30.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 26 1.4 1 M 3 M 10.0 S 20.0 S 50.0 M 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 26 1.4 2 M 3 M 10.0 S 0.0 0 45.0 M 45.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 26 1.4 Average M 3 M 10.0 S 10.0 S 47.5 M 32.5 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 27 1.3 1 M 3 M 0.0 0 5.0 S 20.0 S 20.0 S 55.0 M 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 27 1.3 2 S 2 S 0.0 0 0.0 0 30.0 S 20.0 S 20.0 S 30.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 27 1.3 Average M 2.5 M 0.0 0 2.5 S 25.0 S 20.0 S 37.5 S 15.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 28 1.5 1 D 4 D 0.0 0 0.0 0 20.0 M 30.0 M 50.0 D 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 28 1.5 2 S 2 S 0.0 0 5.0 T 15.0 S 10.0 S 40.0 S 30.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 28 1.5 Average D 3 D 0.0 0 2.5 T 17.5 M 20.0 M 45.0 M 15.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 29 2.4 1 M 3 M 0.0 0 60.0 M 10.0 S 0.0 0 15.0 S 0.0 0 0.0 0 0.0 0 0.0 0 15.0 S 0.0 0
NTRT 29 2.4 2 S 2 S 0.0 0 70.0 S 0.0 0 10.0 S 20.0 S 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0
NTRT 29 2.4 Average M 2.5 M 0.0 0 65.0 S 5.0 S 5.0 T 17.5 S 0.0 0 0.0 0 0.0 0 0.0 0 7.5 S 0.0 0
NTRT 30 0.3 1 T 1 T 0.0 0 30.0 T 30.0 T 0.0 0 0.0 0 30.0 T 0.0 0 0.0 0 0.0 0 10.0 T 0.0 0
NTRT 30 0.3 2 T 1 T 0.0 0 0.0 0 0.0 0 0.0 0 10.0 T 10.0 T 0.0 0 40.0 T 0.0 0 40.0 T 0.0 0
NTRT 30 0.3 Average T 1 T 0.0 0 15.0 T 15.0 T 0.0 0 5.0 T 20.0 T 0.0 0 20.0 T 0.0 0 25.0 T 0.0 0
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SAV species richness, not including the macroalgae chara, is shown below in Figure 3.1. 
 
 

Figure 3.1: Chautauqua Lake – Macrophyte Species Richness  
  

 

 
 
SAV species richness at the Non-Treatment site was eight (8) species Pre-treatment and Post-treatment. 
Macrophytes species richness in the Treatment site was six (6) Pre-treatment and increased to nine (9) Post-
treatment. The two (2) non-native plants identified in the survey, curly-leaf pondweed and Eurasian watermilfoil, 
were present in Treatment and Non-Treatment zones during both pre-treatment and post-treatment surveys.  
 
SAV biomass, not including chara, was also evaluated between Treatment and Non-Treatment sites for before 
and after the herbicide treatment (Figure 3.2).  
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Figure 3.2: Chautauqua Lake – Average Biomass 
  

 
 

 
 
Average native plant biomass in the Treatment site was 24.6 g/m2 Pre-Treatment site and 43.3 g/m2 Post-
Treatment. Average native plant biomass in the Non-Treatment site was 10.5 g/m2 Pre-Treatment and 35.9 g/m2 
Post-Treatment.  
 
Eurasian watermilfoil in the Treatment site was 22.9 g/m2 Pre-Treatment and 1.5 g/m2 Post-Treatment. In the Non-
Treatment site, Eurasian watermilfoil was 5.8 g/m2 Pre-Treatment and was reduced to 3.6 g/m2 Post-Treatment.  
 
Curly-leaf pondweed in the Treatment site was 60.6 g/m2 Pre-Treatment and 1.3 g/m2 Post-Treatment. In the 
Non-Treatment site, curly-leaf pondweed was 34.0 g/m2 Pre-Treatment and 0.9 g/m2 Post-Treatment.  
 
Overall, average biomass (all species minus chara) decreased in both the Treatment and Non-Treatment sites 
between Pre-Treatment and Post-Treatment. The largest decline was at the Treatment site where average 
biomass decreased from 108.1 g/m2 to 46.1 g/m2. Mean biomass reduction at the Non-Treatment site was from 
50.3 g/m2 to 40.3 g/m2. Evaluation of changes in biomass was conducted via the non-parametric Kruskal-
Wallace test with a p-value of 0.05. The reduction in biomass at the Treatment site was non-significant with a p-
value of 0.06. The reduction in biomass at the Non-Treatment site was non-significant with a p-value of 1.  
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Mean rake toss abundance categories, per species, is presented in Table 3.12 below.  
 
Table 3.12: Chautauqua Lake – Mean Rake Toss Biomass 

  
 

  

 
The target species, Eurasian watermilfoil, was ‘Sparse’ during Pre-Treatment and was also ‘Sparse’ Post-
Treatment. The ‘Sparse’ category covers a dry biomass range from ~1.0000 – 24.9999 g/m2. In the Non-
Treatment site, Eurasian watermilfoil was ‘Sparse’ Pre-Treatment and then ‘Sparse’ Post-Treatment.  
 
The non-native, non-target, curly-leaf pondweed was Medium in the Treatment and Non-Treatment sites prior 
to treatment. Post-treatment, this species was reduced to Sparse in the Treatment site and Trace in the Non-
treatment site.  
 
Finally, Princeton Hydro assessed the Sites for the Floristic Quality Assessment (FQA). The FQA is a tool utilized to 
assess an area’s ecological integrity as based on plant species composition. The FQA is conducted through the 
assignment of a coefficient of conservatism (C-value), which ranges from zero to 10. A plant species with a 
higher-score has a lower tolerance to environmental degradation while a lower-score species has a higher 
tolerance to degradation. FQI is subsequently determined by multiplying the mean C value by the square root 
of the total number of species. The FQI for the Treatment and Non-Treatment zones, assessed before and after 
treatment, are provided in Figure 3.3. 
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Figure 3.3: Chautauqua Lake – Floristic Quality Index  
  

 
 

 
 
The FQI for the Treatment zone increased from six (6) Pre-Treatment to eleven (11) Post-Treatment. The FQI for 
the Non-Treatment site increased from eight (8) Pre-Treatment to nine (9) Post-Treatment. The coefficient of 
conservatism (C-value) for each species per site, Pre-Treatment and Post-Treatment, are provided in Tables 3.13 
and 3.14. 
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Table 3.13: Chautauqua Lake – Floristic Quality Index – Pre-Treatment 
  

  
 

 
 

Table 3.14: Chautauqua Lake – Floristic Quality Index – Post-Treatment 
  

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Pre-Treatment
Species Treatment Non-Treatment

Myriophyllum spicatum 0 0
Potamogeton crispsus 0 0
Ceratophyllum demersum 4 4
Elodea canadensis 2 2
Potamogeton berchtoldii 5 5
Heteranthera dubia 4 4
Stuckenia pectinata 3
Vallisneria americana 5

C

Post-Treatment
Species Treatment Non-Treatment

Myriophyllum spicatum 0 0
Potamogeton crispsus 0 0
Ceratophyllum demersum 4 4
Elodea canadensis 2 2
Potamogeton berchtoldii 5 5
Heteranthera dubia 4 4
Vallisneria americana 5 5
Lemna trisculca 7
Najas flexilis 5 5

C
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4.0 DISCUSSION 

The following section provides a discussion of the results presented in Section 3.  
 

4.1 IN-SITU DATA 

NYSDEC has prescribed thresholds to dissolved oxygen for concentrations to not fall below 5.0 mg/L. One 
sample during the pre-treatment event on 23 June 2020 (WQ1; 2m) showed a dissolved oxygen concentration 
below this threshold at 2.25 mg/L while one sample during the post-treatment on 12 August 2020 (WQ3; 2.5m) 
showed a concentration below this threshold at 4.90 mg/L. No large-scale, sustained depression in dissolved 
oxygen was measured with generally higher dissolved oxygen concentrations in August compared to June. 
Please note, monitoring of dissolved oxygen was not conducted by Princeton Hydro in the weeks immediately 
following the herbicide treatment.  
 
The NYSDEC also defines an acceptable range for pH between 6.5 and 8.5. The majority of the measurements 
Pre-Treatment and Post-Treatment were above the 8.5 upper threshold likely as a result of elevated primary 
productivity. pH values were higher during the August event compared to June with all measures 
(stations/depths) greater than the 8.5 upper threshold compared to thirteen (13) of the eighteen (18) points 
sampled in June.  
 
Secchi depth showed a general decrease between June to August which is to be expected due to increasing 
productivity as the growing season progresses. Typically, this productivity is comprised of planktonic algae but 
no chlorophyll a sampling was conducted as part of this project.  
 

4.2 MACROPHYTE DATA 

The primary evaluation for the macrophyte community related to the third-party monitoring was to evaluate 
multiple lines of evidence to document potential changes in the species composition and biomass prior to, and 
following, the herbicide treatment. Furthermore, these data were to be evaluated to determine if there were 
impacts to non-target macrophyte species.  
 
Species richness, that is the number of species identified in the Treatment and Non-Treatment zones, increased 
at the Treatment zone between the Pre-Treatment survey and Post-Treatment survey. Species richness at the 
Non-Treatment site remained the same.  
 
Overall, average biomass (all species minus chara) decreased in both the Treatment and Non-Treatment sites 
between Pre-Treatment and Post-Treatment. The largest decline was at the Treatment site where average 
biomass decreased from 108.1 g/m2 to 46.1 g/m2. Mean biomass reduction at the Non-Treatment site was from 
50.3 g/m2 to 40.3 g/m2. Evaluation of changes in biomass was conducted via the non-parametric Kruskal-
Wallace test with a p-value of 0.05. The reduction in biomass at the Treatment site was non-significant with a p-
value of 0.06. The reduction in biomass at the Non-Treatment site was non-significant with a p-value of 1.  
 
 
Reductions in Eurasian watermilfoil biomass in the Treatment zone was sizeable with a mean biomass of 22.9 
g/m2 reduced to 1.5 g/m2. This represented a 93.5% reduction in biomass. Growth of this species in the Non-
Treatment zone was much less Pre-Treatment with a mean biomass of 5.8 g/m2. Reductions were also noted in 
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the Non-Treatment zone, Post-Treatment, but the delta was much smaller with a decrease to 3.6 g/m2 (37.9% 
decrease).  
 
Curly-leaf pondweed was the densest growing plant in the Treatment and Non-Treatment zone Pre-Treatment 
(60.6 g/m2 and 34.0 g/m2; respectively). Large reductions of this plant were noted in both zones Post-Treatment 
to 1.3 g/m2 in the Treatment zone and 0.9 g/m2 in the Non-Treatment zone.  
 
Two non-native plants were present in the area: Eurasian watermilfoil, and curly-leaf pondweed. Eurasian 
watermilfoil typically grows throughout the season with peak biomass reached in late summer. Conversely, 
curly-leaf pondweed typically reaches peak biomass earlier in the growing season and senesces before late-
August. Curly-leaf pondweed was present with higher mean biomass than Eurasian watermilfoil in the 
Treatment and Non-Treatment sites pre-treatment. As such, reductions in overall non-native biomass in the Non-
Treatment zone may be attributable to natural early senescence of this plant, movement of herbicide outside 
of the targeted treatment zone, or a combination of these factors. The likely cause for reduction in biomass was 
natural early senescence. Still, sampling for in-lake chemical movement was not part of Princeton Hydro’s 
scope of work for this project and this work should be conducted in the future in order to rule out potential 
herbicide impact on reductions of curly-leaf pondweed.  
 
Floristic quality, as described by the FQI, increased in the Treatment and Non-Treatment sites when comparing 
pre-treatment and post-treatment data. Increases in native plant richness, biomass, and floristic quality may be 
related to reductions in non-native plants which may have allowed establishment of native species. Increases 
in native species may also have been the result of simple seasonal progression with increasing plant growth as 
the season progressed and continued recruitment of later growing native species.  
 
 

4.3 POTENTIAL EFFECTS OF OTHER MACROPHYTE MANAGEMENT 

Princeton Hydro was provided with mechanical weed harvester data for 2020 to parse out potential 
relationships between harvesting, herbicide application, and plant response.  
 
Princeton Hydro was provided with CLA 2020 Harvester Activity on Chautauqua Lake (Figure 4.1) and available 
GPS tracking data for the harvesters (Figure 4.2) which was plotted for the time periods of: 
 

• July 27, 2020 – July 31, 2020 
• August 4, 2020 – August 8, 2020 
• August 10, 2020 – August 14, 2020 

 
In addition, we were provided with a Work Report breakdown which included harvesting in Shermans Bay. This 
table is presented below (Table 4.1).  
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Table 4.1: CLA Activity in Shermans/Loomis Bay and Vukote Summer 2020 
  
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Date Location Harvester Loads Tons
6/25/2020 Sherman's Bay 8 40
6/26/2020 Sherman's Bay to Goose Creek 4 20

7/9/2020 Lakewood Beach to Sherman's Bay 4 20
7/10/2020 Vukote 4 20
7/13/2020 Vukote north to Goose Creek 5 25
7/30/2020 Yacht Club to Smith Boys 1 5
7/31/2020 Smith Boys to Vukote 1 5

8/3/2020 Sherman's Bay/Vukote 2 10
8/4/2020 Vukote 2 10
8/5/2020 Vukote 3 15
8/6/2020 Vukote to Goose Creek 3 15
8/7/2020 Vukote/Goose Creek 3 15

8/10/2020 Loomis Bay (northern end of Sherman's Bay) 2 10
8/11/2020 Loomis Bay (northern end of Sherman's Bay) 2 10
8/12/2020 Loomis Bay (northern end of Sherman's Bay) 2 10
8/13/2020 Loomis Bay (northern end of Sherman's Bay) 2 10
8/14/2020 Loomis Bay (northern end of Sherman's Bay) 2 10

TOTAL 50 250
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Figure 4.1: CLA 2020 Harvesting Activity Zoomed in on Shermans Bay*  
  
 

 
 

Source of Original Figure: CLA website URL: https://chautauqualakeassociation.org/cla-programs/work-
reports/work-reports-2020/ 
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Figure 4.2: Shermans Bay – CLA 2020 Harvesting Activity - Harvesting Paths 
  
 

 
 

 
From the figure (Figure 4.2) above we see track lines, which are generally direct into and out of the Bay, and 
denser lines nearer the shoreline which are likely associated with active harvesting. Typically, mechanical weed 
harvesters work in an effective water depth range specific to that type of unit. The functionality of the specific 
harvesters, mechanism of harvesting, impact on above ground biomass versus root biomass, are unknown. 
Review of the figures shows that the bulk of the harvesting appears to not be associated with the sample points 
with the potential exception of points 16 (Non-Treatment), 12 and 13 (Treatment). Total biomass, therefore, may 
have been lower than normal at these three (3) points but the true impact on these areas, without isolating the 
harvesting variable and sampling pre- and post-harvesting, is unknown.  
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5.0 CONCLUSIONS 

 
Princeton Hydro was commissioned by the Chautauqua Lake and Watershed Alliance to provide third-party 
monitoring services related to the ProcellaCOR herbicide application conducted in June 2020. The monitoring 
included select in-situ water quality monitoring and macrophyte surveys prior to treatment and approximately 
45-days post-treatment.  
 
Water quality data showed reduced dissolved oxygen at one station and depth both pre-treatment and post-
treatment which was not related to the treatment. pH values were elevated before treatment and following 
treatment and were not attributed to the herbicide application directly.  
 
Macrophyte data showed reductions in non-native SAV biomass in the Treatment and Non-Treatment zones 
following treatment. This included reductions in the target non-native, Eurasian watermilfoil, and also the non-
target, non-native, curly-leaf pondweed. Reductions in the former are likely associated with the herbicide 
application while reductions with the latter may be related to natural senescence, potential in-lake chemical 
movement, or other factors. Native macrophyte species richness increased in the Treatment zone following 
treatment as did floristic quality per the Floristic Quality Index.  
 
Macrophyte and water quality data showed the treatment program to have been successful in reducing 
Eurasian watermilfoil biomass and allowing for increasing native SAV. Further chemical testing should be 
conducted in the future to determine if in-lake movement of herbicides was the cause for reductions in non-
native plant biomass in the Non-Treatment site or if these reductions were based on natural senescence.  
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Appendix A 
Sampling Map 
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Appendix B 
NYSDEC Permits and Maps 
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