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1.0 Executive Summary 

Background 

Pleasure Lake is a Class B eutrophic lake located in the Town of Fallsburg in Sullivan 
County, NY. SOLitude Lake Management began working with the Fallsburg Fishing and 
Boating Club in 2015. SOLitude has provided management recommendations and 
herbicide treatments to treat invasive and nuisance aquatic plants. In 2020 the 
Fallsburg Fishing and Boating Club contracted SOLitude Lake Management to provide 
a submersed aquatic vegetation survey, a bathymetry survey, and a management 
plan to direct management decisions for the lake. This work included a technical report 
describing various characteristics of Pleasure Lake and its watershed, and in turn 
provides management options to address the concerns of the Fallsburg Fishing and 
Boating Club. 

Preliminary Stakeholder Input 

This work was guided by input from a group of stakeholders within the Fallsburg Fishing 
and Boating Club that was used to identify sampling priorities, concerns and insights 
from lake users. Among these, harmful algal blooms, human health, fecal coliforms, 
recreational quality, and increased nutrient inputs were identified as immediate 
concerns.  

In-lake Water Quality 

Water quality parameters of Pleasure Lake have been collected historically through the 
NYSDEC Division of Water LCI program in 2005 and again in 2018 through the NYS 
Citizen Statewide Lake Assessment Program (CSLAP) and have been collected in the 
deepest part of the water column. Results from both sampling events suggest a 
eutrophic (nutrient rich) waterbody based on water quality parameters such as low 
clarity (m), increased concentrations of surface total phosphorus (ppm), and increased 
chlorophyll a. (µg/l) readings. Nutrient concentrations (nitrogen and phosphorus) are 
indicative of a phosphorus limited waterbody. Alkalinity (<50 mg/L), conductivity (<150 
µs) and hardness (<50 mg/L) readings are low, symbolic of a soft water body. While the 
CSLAP data provides an understanding on what is occurring in the southern portion of 
the lake it does little to explain what is going on in the northern portion of the lake. 
These two portions of the lake are different in many factors such as depth, plant growth, 
and nutrient inputs. Additional water quality testing should be done in the northern 
portion of the lake to compliment water quality testing in the southern portion of the 
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lake. More frequent and more detailed sampling sites need to be developed to better 
track physical/chemical parameters and to better track non-point and point pollutant 
sources entering the lake.  

 

 

Watershed Management 

High concentrations of fecal coliforms (cfu) flow into the lake from several different non-
point sources. Murray’s Chicken Farm, Sternberg Lumber, Vortex, Fallsburg Lumber, the 
Clubhouse, an unnamed tributary, and Sheldrake Stream have been identified as 
contributors through water testing done by a third-party source. More frequent testing 
should occur from these sources in order to provide a better understanding of amounts 
and frequencies that flow into the lake. Best management practices (BMPs) should be 
implemented in the vicinity of where non-point and point sources of pollution are 
entering the lake. While this will not completely eradicate the issue of contamination it 
will slow down the process of pollutants entering the lake. Implementing BMPs in 
combination with partnering with members of the watershed that are contributing 
pollutants to the lake to reduce concentrations will in time combat the high 
concentrations of contaminants from entering the lake. 

Nutrient Management 

Excessive amounts of nutrients either from in-lake internal loading or watershed inputs 
can heed way to problems within a lake such as increased frequencies and durations 
of algal blooms, harmful or nuisance, leading to health concerns and excessive plant 
growth that can become recreationally impeding. Pleasure Lake is considered a 
phosphorus limited waterbody, large frequent or infrequent influxes of phosphorus can 
lead to an upsurge in in-lake problems. Historical water quality surveys indicate an 
anoxic (oxygen depleted) hypolimnion throughout much of the summer, which 
coincides with prime growing season for aquatic plants and algae. Due to the state of 
anoxia in the hypolimnion and increased total phosphorus readings in the sediments 
internal loading events are occurring frequently. This release of phosphorus with the 
absence of oxygen is now biologically available for aquatic organisms like plants and 
algae to now use. Frequent and detailed in-lake and watershed sites should be 
established to better track nutrients flowing into the lake and internal in-lake 
concentrations.  Steps need to be taken to address both continuing external inputs, as 
well as historical inputs that are not present in lake sediments.  

Aquatic Macrophytes and Algae 

SOLitude Lake Management performed a submersed aquatic vegetation survey of 
Pleasure Lake in the summer of 2020 to enumerate plant density and abundance, and 
to determine efficacy of the previous herbicide treatment of invasive eurasian 
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watermilfoil. Eurasian watermilfoil was not observed during the 2020 season survey. 
Should eurasian watermilfoil (EWM) reappear in the future as expected, the herbicide 
ProcellaCOR EC is being recommended due to its effectiveness on EWM and its 
superior selectivity.  

 

Dense filamentous algae blooms and harmful algal blooms raise concerns for lake users 
whether that be recreation or safety concerns. Pleasure Lake has had suspected 
harmful algal blooms in recent years but cyanotoxins have not been documented. The 
copper-based algaecide Cutrine Plus has been used in the past to treat algae, In the 
future SeClear G algaecide is recommended to replace Cutrine Plus. SeClear G has a 
proven effectiveness for treating algae but also has the ability to sorb to dissolved solids 
within the water column, like phosphorus.  

 2.0 Introduction 

Pleasure Lake (Figure 1) is a Class B lake located in the Town of Fallsburg in Sullivan 
County, NY. Based on water quality analyses done in the past Pleasure Lake’s trophic 
status is considered eutrophic (nutrient rich) (NYSDOW, 2005; CSLAP, 2018) (Table 1). 
Pleasure Lake encompasses an area of approximately 207.5 acres (Google Earth, 2020), 
with a maximum depth of 28ft. and a mean depth of 8ft (based on Bathymetric survey) 
(Table 1). The overall length of the shoreline is approximately 4.1 miles, and the watershed 
includes a 7,844-acre area (USGS Stream Stats, 2020) (Table 1). Pleasure Lake is within the 
Delaware River drainage basin. There is a registered Class C dam located on the 
southernmost portion of the lake. There is a surface release that flows into Sheldrake 
Stream. There is an emergency spillway on the eastern portion of the dam in case of a 
flooding event.  

Table 1. Background information-Pleasure Lake, Town of South Fallsburg, NY.  

    

Lake Classification B 

Trophic Status Eutrophic 

Lake Size (acres) 207.5 

Watershed Size (acres) 7844 

Shoreline Length (miles) 4.1 

Maximum Depth (ft.) 28 

Avg. Depth (ft.) 8 

Littoral Zone Acreage 171 
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Dominant Watershed Land Use Deciduous forests 

Dominant Macrophyte-Native Slender Naiad 

Dominant Macrophyte-Invasive N/A 

 

 

Effectively managing the point and non-point pollutants, invasive aquatic plants and 
harmful/nuisance algal blooms in Pleasure Lake will require an ongoing commitment to 
monitoring and in-lake/watershed management utilizing a suite of the most effective 
management strategies available.  Any management plans developed will need to 
incorporate adaptive management, since lakes are not static systems and as conditions 
change, management techniques also need to change and continually need to be 
refined.   

This management plan in turn provides what has been done on Pleasure Lake in the past, 
the recent plant survey and management strategies for the future to ensure an 
aesthetically pleasing yet healthy ecosystem for members of the Fallsburg Fishing and 
Boating Club to enjoy. 
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Figure 1. Aerial photo depicting Pleasure Lake watershed, Town of South Fallsburg, NY. 

3.0 Goals and Objectives  

The goals and management objectives for Pleasure Lake were directed by input from 
members of the Fallsburg Fishing and Boating Club: 

1. Health of lake users. 
2. Harmful algal blooms. 
3. Fecal coliforms. 
4. Recreational quality. 
5. Increased nutrient inputs. 
6. Prevent further invasive species from colonizing the lake. 

 

The purpose of this study was to address gaps in knowledge about non-point and point 
sources contributing to nutrient loading and fecal coliform concentrations, 
physical/chemical water quality parameters, the plant community, and algal blooms. A 
focus group of a limited number of stakeholders was used to measure their perception 
of the lake and their goals. This aided in developing a management plan to meet 
stakeholder’s desires. In order to meet this objective historical and current data were 
analyzed to draw conclusions to direct management decisions.  

4.0 Nutrient Management 

4.1 Nutrient Summary 

Nitrogen and phosphorus are typically the elements in greatest demand by plants and 
heterotrophic bacteria (Kalff, 2002). Thus, nitrogen is important in determining the primary 
productivity of aquatic systems. Nitrogen can be supplied by the atmosphere, unlike 
phosphorus, so nitrogen is typically not the limited nutrient. Nitrogen is also supplied to 
lakes from drainage basins. In the northeastern U.S., the atmospheric deposition of 
nitrogen on the landscape, primarily originating from fossil fuel combustion, exceeds all 
other individual nitrogen inputs (Jaworski et al. 1997).  

Phosphorus is less abundant than hydrogen, carbon, oxygen, nitrogen, and sulfur in fresh 
water sources. As a result, it is often a limiting nutrient and is one of the most important 
(Wetzel, 1975). Phosphorus plays an essential role in the transfer of energy through living 
cells. Soils often lack in the type of phosphorus that plants can readily absorb, so on 
agricultural lands, synthetic fertilizers are used to replenish these levels, but these sources 
of phosphorus can run off from watershed into lakes. 

Phosphorus is frequently recycled through animals and plants but inevitably, some of it is 
lost through leaching, erosion, and human activities such as farming, mining, and 
residential wastewater treatment systems, which accelerate these processes (Wells, 
2015). 
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In aquatic ecosystems, high concentrations of phosphorus are often associated with 
nuisance algal blooms. The EPA measures phosphorus at 0.01mg/L and states that low 
concentrations can have major impacts on lake health (EPA, 2012). In NYS phosphorus 
concentrations >20-30µg/L are often indicative of eutrophic lakes.  

4.2 Nutrient Inactivation 

Aluminum sulfate (alum) and sodium aluminate are used to lower phosphorus 
concentrations by removal from the water column (phosphorus precipitation) and by 
hindering phosphorus release from lake sediments (phosphorus inactivation). Aluminum 
salts, when added to the water column, and depending upon pH and alkalinity, will form 
a precipitate of either aluminum phosphate or aluminum hydroxide, to which certain 
phosphorus fractions are tightly bound.  

If sufficient aluminum is added, the aluminum hydroxide “floc” that falls to the sediment 
continues to sorb phosphorus from interstitial water or forms aluminum phosphate 
depending upon pH, phosphorus concentration, and the amount of aluminum present 
(Kennedy, 1978). Alum also works well binding to particles and improving water clarity. 

There are two distinct approaches to nutrient inactivation with aluminum. First, 
phosphorus precipitation can be achieved by adding enough aluminum to the lake to 
remove the phosphorus in the water column. This strategy is utilized primarily in lake 
systems with both internal and external nutrient loads.  The second approach, used in 
lakes with primarily internal loading, is to apply aluminum to lake sediments, within 
environmentally safe limits in an approach that is similar to “sealing” the lake bottom with 
respect to phosphorus. For this application, aluminum compounds are typically applied 
to hypolimnion to avoid exposure to littoral biota. This can be a long-term improvement, 
and results can vary in persistence from a few years to multiple decades.  

Alum has been proven to be an effective mean for nutrient precipitation and 
inactivation, particularly phosphorus. There may be some mortality of fish in acidified 
environments that can result from this technique, which appears to be caused by a 
combined effect of reduced pH and corresponding increases in aluminum toxicity. This 
is generally only a concern in bodies of water that have poor buffering capabilities or 
more commonly known as “soft water”. Bodies of water with good buffering capabilities 
(e.g., have optimal levels of alkalinity and hardness) typically do not have rapid 
fluctuations in pH. Sodium aluminate is often used in combination with alum to buffer pH 
changes. If alum is used in the future at Pleasure Lake proper water quality analysis prior 
to treatment needs to be accomplished to assess treatment rates and if a buffering 
agent such as soda ash or combining alum with aluminum sulfate to combat changes in 
pH. Based on historical water quality assessments alkalinity, calcium, and hardness are in 
low concentrations indicative of soft waterbodies.  
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At this time, the application of alum on lakes in NYS is not permitted while DEC reviews 
the results of their pilot project and establishes a use protocol. Despite it not being legal 
to apply alum in NYS, it was included in this management plan so that stakeholders are 
aware of this lake restoration technique if laws should change in the near future. There 
have been preliminary studies done utilizing alum in two NYS lakes: Peach Lake and 
Mohegan Lake. The NYSDEC has used these treatments as a start to look at appropriate 
protocols for application. Once a protocol is established application will likely be limited 
to the non-growing season. It is also likely that an extensive water quality database will 
need to be developed for Pleasure Lake to assess if water quality parameters meet the 
criteria for the permit. 

4.3 Phoslock 

Phoslock is a patented phosphorus binding technology that is used to restore water 
quality in waterbodies. Phoslock has a number of favorable characteristics associated 
with its use such as binding with free reactive phosphorus (FRP) over a wide range of 
water qualities, low toxicity rating and it does not form flocs. Phoslock is derived from a 
naturally occurring mineral named lanthanum, which has the ability to bind with FRP. The 
reaction that forms is known as rhabdophane (LaPO4), which is insoluble and as a result 
phosphorus will not become available for biotic organisms in the lake. Generally, an early 
spring application will significantly reduce phosphorus levels throughout the year which 
will in turn provide better water quality, and lower plant and algae growth.  

At this time, the use of Phoslock is also not permitted in NYS, although it has been used 
within the state in special situations and is used in several other states in the country.  

4.4 Alum/Phoslock use in Pleasure Lake 

In order to determine if Pleasure Lake is a suitable candidate for the use of alum or 
phoslock in the future, proper water quality monitoring protocols will need to be 
established. Routine sampling would need to be done to assess nutrient concentrations 
not only in the water column, but also in the sediments of the lake. A long-term dataset 
will likely account for more support from the NYSDEC to allow an alum or phoslock 
treatment in Pleasure Lake.  

4.5 Hypolimnetic Aeration 

Hypolimnetic aeration is used to increase oxygen content in the hypolimnion without 
adding enough turbulence to the water column to disrupt stratification. Aeration of the 
hypolimnion uses an air-lift device to pump or lift waters from the hypolimnion for 
exposure to the atmosphere, resulting in aeration and loss of some gases like methane 
and carbon dioxide, then water sinks back to the bottom because it is denser than 
surface waters. Hypolimnetic aeration can also be achieved by pumping pure oxygen 
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into the hypolimnion or by using an air-lift device along with oxygen injection 
(oxygenation).  

Hypolimnetic aeration is appropriate when lakes are stratified and have large 
hypolimnions. Aeration systems are generally only used during summer stratification and 
not used during winter stratification because biological processes slow, and oxygen is 
more soluble in colder water. However, if concerns about winter fish kills arise winter 
aeration can be used to prevent fish kills if ice cover duration is long enough to incur 
prolonged anoxia.  

Algae species can shift from a cyanobacteria dominated biomass to a less harmful green 
algae due to increased oxygen exchange within the atmosphere and the incorporation 
of carbon dioxide rich bottom waters. Hypolimnetic aeration could be a viable option 
for Pleasure Lake dependent on total phosphorus concentrations of the sediments along 
with dissolved oxygen concentrations in the hypolimnion. Forcing oxygen into the 
hypolimnion would prevent phosphorus and other nutrients from being released from 
sediments during anoxic events. In order to determine the efficacy of this management 
technique water quality depth profiles would need to be done throughout the growing 
season to determine dissolved oxygen and nutrient concentrations throughout the water 
column and assess nutrient concentrations in the sediments. 

4.6 Destratification 

Bodies of water with depths greater than 5 meters can stratify seasonally, meaning 
distinct thermal layers form throughout the water column. Pleasure Lake is a dimictic lake, 
indicating it destratifies twice annually, once in the spring and once in the fall. The surface 
layer (epilimnion) is the area with the highest productivity, sunlight penetrates throughout, 
and water temperatures are highest during summer stratification. The metalimnion or 
thermocline is a transitional layer between surface and bottom waters and is generally 
characterized by a steep temperature gradient. The hypolimnion is the bottom layer and 
is characterized by colder temperatures in the summer and low light conditions.  

Destratification as a nutrient management strategy involves mixing the entire water 
column to eliminate stratification and bring oxygen down to the sediment surface, thus 
reducing internal recycling. To achieve complete destratification, a sufficient installation 
of diffusers is needed to adequately mix the water column.  By preventing stratification, 
anoxic layers on the bottom of the lake do not form, and therefore aren’t mixed into the 
epilimnion during seasonal changes or as a result of storm events during the growing 
season. 

Complete mixing of a waterbody will also increase the water temperatures in the 
hypolimnion as much as 15-20oF, this could be catastrophic for cold/cool-water fish. The 
negative effects that can occur from destratification are expected to be temporary, 
once hypolimnetic waters have sufficient oxygen concentrations such that the release 
of nutrients from sediments into the overlying water column would decrease.  
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Once the hypolimnion has sufficient oxygen this prevents internal loading. Internal 
loading happens when the hypolimnion is anoxic (oxygen depleted) phosphorus and 
other nutrients/metals that are absorbed in sediments are released into the overlying 
water column. 

4.7 Shoreline Protection 

Proper landscape care is particularly important in lakeshore areas. The shoreline is 
considered the last defense against potential pollutants coming off the land. Design is a 
crucial component in order to prevent significant impacts to water quality. On the other 
side, being creative in your landscape design can enhance the beauty and enjoyment 
of your lakeside property.  

A riparian buffer or vegetative buffer strip adjacent to the shoreline helps not only filter 
pollutants from entering a lake but also assists in shoreline stabilization due to the root 
systems. Shoreline plants will provide many benefits such as but not limited to, shoreline 
protection-protecting boats and docks from excessive wave action, and nutrient 
filtering-preventing excess amounts of nutrients and pollutants from flowing into a lake.  

Other common methods of stabilizing shorelines are constructing seawalls. Seawalls are 
generally constructed out of wood, metal, or concrete. Seawalls are generally 
undesirable for shoreline protection for most small, mid-sized lakes since they increase 
rebound of wave action and can in turn increase turbidity. For less dynamic shorelines, 
in-water vegetated buffers and/or organic log structures are preferable, as they absorb 
wave action without erosion and provide valuable habitat for terrestrial and aquatic 
organisms.   

Poor shoreline protection can heed way to poor water quality parameters and allow 
higher growth rates of undesirable algal blooms and nuisance aquatic plants. There are 
several symptoms of lower water quality: 

● Increased aquatic plant and algal growth due to excess nutrients. 
● Less transparent water due to sediment and algae. 
● Poor fishing and increased amounts of stunted fish. 
● Evidence of fecal coliform bacteria in the lake. 

 

4.8 Trophic Status Index 

Secchi disk transparency (SD), total phosphorus (TP), and chlorophyll a (Chl) 
concentrations are used to determine the degree of eutrophication in a lake. 
Eutrophication is when a body of becomes overly enriched with nutrients. One frequently 
used set of tools, trophic status indices (TSIs) define trophic status of a waterbody in 
different ways for each of these parameters (Carlson, 1977). For given parameters, TSI 
can be calculated as follows: 
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● TSI(SD) = 60 – 14.41 ln SD 

● TSI(Chl) = 9.81 ln Chl + 30.6 

● TSI(TP) = 14.42 ln TP + 4.15 

According to these indicators, Pleasure Lake is eutrophic. Secchi depth (SD) in 2018 (TSI 
= 59.86, typical of eutrophic waterbodies) were within the expected range due to the 
total phosphorus (TP) readings (TSI = 57.73, typical of eutrophic waterbodies), and chl. a 
(Chl) readings (TSI = 86.09, typical of eutrophic waterbodies). These TSI indexes indicate 
that baseline nutrients could support algal blooms and excessive plant growth in Pleasure 
Lake.  

5.0 Watershed Management  

5.1 Watershed Management Summary 

The most important function of a watershed relative to lake management is to produce 
and move water and suspended or dissolved particles to water bodies. Total quantity of 
water yielded, flow regime, and its constituents are all important for addressing concerns 
about watershed inputs.  

Cumulative changes within the watershed can affect the quality of the water within the 
lake. To maintain a healthy lake, it is important to manage the watershed. Increases in 
runoff due to poor watershed management are compounded by changes in timing and 
intensity of precipitation. Contaminations from clearly identified sources are categorized 
as point source pollutions. Federal and state governments established a program for 
addressing point source pollution by passing the Clean Water Act of 1972, other permits 
like a SPDES permit are required of point source polluters by the NYSDEC.  

Currently there is one permitted point source in Pleasure Lake’s watershed, which is a 
waste-water treatment plant (NPDES Code-NY0024538). The waste-water treatment 
plant has a daily discharge of 1,287,040 (m3/d) and discharges 963.67 (kg/yr.) of total 
nitrogen (TN) and 272.65 (kg/yr.) of total phosphorus (TP) (Stroud Water Research Center, 
2020). 

Non-point sources of pollution (including nutrients) are due to accumulation of 
contaminants from multiple smaller sources. Non-point source pollution can be difficult 
to control because of this. These pollutants most commonly include runoff from 
impervious surfaces, suburban lawns and from agricultural lands.  

Phosphorus, nitrogen, fecal coliforms, and other pollutants are often contributed from the 
landscape from use of fertilizers, livestock, or human waste. It is transported whenever 
there is erosion from construction sites, agricultural lands, and lawns because it binds 
readily to sediment particles. Contaminants can also enter lakes through groundwater 
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from agricultural fields, upslope septic systems and livestock facilities. Waste from 
livestock or septic systems create concerns because they can potentially carry harmful 
bacteria and pathogens. 

Healthy vegetated wetlands or stream banks can help eliminate contaminants before 
they enter groundwater. Growing plants sequester phosphorus and other nutrients to 
grow. Organic matter in soils binds phosphorus and microbial organisms within soils assist 
in nitrification processes.  

Lastly, bacteria and viruses are removed when in contact with wetland soils. While this 
process does not eliminate nutrient influx from the watershed, it does slow down the rate 
at which it occurs. 

5.2 Best Management Practices (BMPs) 

A best management practice is defined as “any procedure that prevents or reduces the 
availability, detachment, or transport of pollutants”. BMPs for lake management are 
selected so that they address specific problems appropriate to a lake’s characteristics, 
operation characteristics, and budget.  

Agricultural best practices have been developed for pastures, croplands, manure 
management, and pesticide control. Urban practices have been developed to keep 
roadsides clean and construction practices have been developed for erosion and runoff 
control. Typically, BMPs rarely remove more than 2/3 the amount of phosphorus and 
nitrogen load, but on average BMPs can remove about 50% of phosphorus and 40% of 
nitrogen if carefully designed, built, and maintained (Wagner 2016; Osgood 2017).  

5.3 Some Examples of BMPs 

1. Maintenance of a cover crop during winter months. 
2. Use of a filter strip along field edges or a riparian buffer along stream banks to trap 

and slow runoff. 
3. Use of grassed waterways and farm ponds to capture sediment moving from 

fields. 
4. Reducing the total amount of impermeable surfaces by replacing them with 

gravel or permeable pavements. 
5. Replacing parts of your lawn with patches of trees, shrubs, and mulch to capture 

and hold rainwater. 
6. Disconnecting gutters and other features that transfer rooftop runoff to roadside 

ditches. 
7. Disturbed area limits are designed to minimize the area affected by construction 

activity. Where possible, soil disturbance should be phased or restricted to only the 
parts of the development site that are under active construction. 

8. Silt fences combined with hay bales used to capture sediment transported in 
runoff and prevent its downslope movement. 

9. Installing check dams to slow water velocities along steep, hillslope ditches. 
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10. Timely application during the growing season to maximize plant uptake and 
minimize runoff or groundwater contamination during storms and snowmelt.  

 

 

5.4 Land Use 

The term “land use” encompasses many activities such as mining, agriculture, timber 
harvest, recreation, and urbanization. These activities can affect a watershed and 
incoming water to a waterbody. Land use data is a beneficial way to track changes 
within a watershed overtime and can be utilized to determine potential negative 
impacts from within the watershed. Certain land uses lead to sedimentation and 
eutrophication of lakes more rapidly than others. 

Land use data for 2016 was collected from the National Land Cover Database (USGS, 
2018). Summary statistics were generated for the watershed from these data. Data was 
used to diagram different land uses in the watershed. Data was used from 2016 due to 
new land use datasets coming out every 4 years. An updated dataset will not be 
provided until 2021-2022.  

The majority of Pleasure Lake’s watershed is comprised of forested lands (Figure 2). The 
overall development within the watershed is generally low in combination with 
agricultural practices (Figure 2). Land use data should be assessed in future years to 
determine whether significant changes within the watershed have happened and be 
compared to previous years to potentially evaluate new negative impacts to Pleasure 
Lake. 

The majority of Pleasure Lake’s watershed is composed of deciduous forests (Figure 2). 
During the 2016 land use survey the overall amount of forest cover (deciduous, 
evergreen, and mixed) in the watershed was greater than 50% (Figure 2). Different 
developments (open space, low intensity, medium intensity, and high intensity) 
combined account for 15% of the land use in the watershed (Figure 2). Cultivated crops 
and pasture/hay account for less than 5% of the land use in the watershed (Figure 2).  
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Figure 2. Land cover (%) in Pleasure Lake watershed 2016, Town of South Fallsburg, NY. 
Land covers that had a percentage value of zero were not included (USGS, 2018).  

5.5 Septic Suitability 

Septic tank absorption fields or leach fields are subsurface systems that distribute effluent 
from a septic tank into the soil. The depth ranges of suitable material and corresponding 
types of absorptions systems allowed are as follows: 

1. Less than 12”- no system allowed. 
2. 12 to 24”- alternative raised trench 
3. 24 to 48”- conventional shallow trench 
4. More than 48”- conventional system 

 
These ratings are based on evaluation of the soil at depths of 12-48 in”. The bottom layer 
of soil is evaluated for risk of seepage but does not evaluate bedrock below that layer. 
Soils can be underlain by loose sand and gravel, or fractured bedrock less than 2ft. below 
the distribution line. These soil absorption fields may not adequately filter effluent from 
septic tanks (and/or leach fields), and as a result ground water may be contaminated. 

Soils are assigned ratings based on specific factors to determine septic suitability (USDA, 
2018). Nominal ratings include “not limited”, “somewhat limited”, and “very limited” 
(Table 3), and can be ranked numerically. 

The ratings are shown as decimal factors ranging from 0.01 to 1.00. These numbers 
indicate a shift between the point at which a soil feature has the greatest negative 
impact (1.00) and the point at which a soil feature is not a limitation (0.00).  
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Susceptibility to flooding, depth to a seasonally high-water table, and depth to bedrock 
are key soil properties that affect the absorption and effective treatment of wastewater 
effluent (USDA, 2018). If a slope is exceptionally steep, lateral seepage, sedimentation, 
and erosion are potential concerns.  

The dominant soil type in the Pleasure Lake watershed is Wellsboro and Wurtsboro soils 
(WlC), accounting for 1,715.3 acres (21.8%) out of the 7,844-acre watershed (Figure 3). 
WiC soils are very limited for septic suitability, depth to saturated zone (1.00), depth to 
dense material (0.76), restricted permeability (0.31), and slope (0.20). For the most part 
the soils of Pleasure Lake’s watershed consist of gravelly and loamy soil that are poorly 
suited for septic systems (Figure 3). Out of the 7,856-acre watershed, 6,222.8 acres (79.2%) 
are very limited, 1,022.2 acres (13.0%) are somewhat limited, 17.0 acres (0.2%) are not 
limited, and 594 acres (7.6%) are null or not rated (Table 2). The 594 acres within the 
watershed that is null or not rated is different waterbodies within the watershed, including 
Pleasure Lake.  

Soils classified as “somewhat limited” are not ideal but have the potential to be practical 
for septic systems through careful planning, design, and installation. These “somewhat 
limited” soils could function properly with a moderate amount of maintenance. Soils 
classified as “very limited” need significant maintenance, typically including, but not 
limited to soil recuperation. 

Table 2. Septic Suitability of Pleasure Lake Watershed (USDA, 2018), Pleasure Lake, Town 
of South Fallsburg, NY. 

Summary by Rating Value 

Rating Acres in AOI Percent in AOI 

Very limited 6,222.80 79% 

Somewhat limited 1,022.20 13% 

Not limited 17 2% 

Null or Not Rated 594 8% 

Totals for Area of Interest 7856 100% 
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Figure 3. Aerial photo depicting septic suitability of Pleasure Lake’s watershed, Town of 
South Fallsburg, NY (USDA, 2018). 

Very limited soils take extensive work to achieve better suitability for septic systems. 
Usually, this involves replacing or modifying soils. Somewhat limited soils can be 
remediated with effective plans in place, usually with less investment.  

The Fallsburg Fishing and Boating Club does not have any bylaws pertaining to septic 
systems. However, the lake association does extensive water testing annually at different 
locations around the lake to look for elevated levels of fecal coliforms.  
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The lake association also communicates with members twice annually as a reminder to 
maintain septic systems to prevent spills into the lake.  Fecal coliform test results have 
shown that the largest contributors’ concentration wise are on the northern portion of the 
lake. Murray’s Chickens, Sternberg Lumber, Fallsburg Lumber, the clubhouse, the Vortex 
outflow pipe and the inflow (Sheldrake Stream) are all contributing fecal coliforms to the 
lake (Figure 4). Based on the soils surrounding Pleasure Lake seepage and soil infiltration 
is a high risk, any pollutants not being disposed of properly pose the risk of entering the 
lake unfiltered. Below provides the Article III Private Water Disposal regulations for the 
Town of Fallsburg (Appendix 1). 
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Figure 4. Aerial photo depicting historical fecal coliform testing sites and other suspected 
non-point pollutant sources. Site 1 is an unnamed tributary that should be assessed in the 
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future to see if increased contaminants are entering the lake from this inflow (Figure 4).  

5.6 Road Salts  
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Chloride ions in the environment can come from sodium chloride, potassium chloride, 
calcium chloride, and magnesium chloride (Hunt et. al 2012). Levels of chlorides in 
freshwater systems have increased nationwide since road salt was adopted as a deicer 
in the 1970s (Hunt et al. 2012). Chloride concentrations are often used by limnologists as 
an indicator of the degree of pollution in a lake. Chlorides enter waterways most 
frequently due to the deposition of road salts. During snowmelt and/or rain events, 
chloride ions are washed off impervious surfaces and eventually end up in a body of 
water.  

Concerns about the release of sodium into our waterways has prompted most 
municipalities to switch to other chloride salts, however these salts could be more toxic 
to aquatic organisms (Mount et al. 1997). Commercial road salts also have phosphorus 
compounds added to reduce clumping, and often have heavy metal additives, which 
could mean that high chloride levels could indicate toxic heavy metal pollution (Hunt 
et al. 2012). Chloride ions can also enter waterways from inefficient septic systems or 
leach fields and water softener effluents. High chloride concentrations could negatively 
affect aquatic biota by increasing salinity concentrations. After research done it has 
been concluded that salts are not applied on roadways by the Town of Fallsburg, 
instead a sand product is used. Historical sodium (mg/L) readings varied from 14-19 
mg/L) from surface to bottom waters in 2005 (NYSDOW, 2005).  

5.7 Stormwater Pollution 

Increased volume and intensity of stormwater contributes to increased erosion and 
affects lake systems. Most importantly are the contaminants that are carried into lake 
systems by stormwater.  Stormwater runoff can contribute high concentrations of 
phosphorus, nitrogen, road salts, and heavy metals. Local governments can play an 
important role in the implementation of BMPs. Towns can develop regulations for 
housing densities, through land use regulations.  

Also, towns with designated municipal separate sewer and stormwater systems (MS4s) 
are required by the EPA to adopt an ordinance that controls stormwater runoff for pre- 
and post-construction practices. Lastly, town officials can control a major source of 
stormwater pollution which is road salts, by switching to compounds that do not include 
chlorides such as biodegradable sugar-based products. 

 

 

 

 

 

Examples of Stormwater BMPs: 
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1. Disturbed area limits are designed to minimize the area affected by construction 
activity. Where possible, soil disturbance should be phased or restricted to only 
the parts of the development site that are under active construction.  

2. Surface roughening can be applied on exposed soil when vegetation is 
removed. Construction equipment is used to groove the soil following slip 
contours. These grooves allow runoff to spread horizontally and for waters to 
seep into soils. 

3. Non-vegetative soil stabilization includes actions such as covering disturbed 
areas with mulches, nettings, crushed stone, chemical binders, and mats.  

4. Silt fences combined with hay bales have been used to capture sediment 
transported in runoff and prevent its downslope movement.  

5. Mulching is used to protect constructed slopes and other areas.  
6. Discouraging ditch scraping that leaves soil exposed during storm events. 
7. Encourage reshaping and widening of ditches as necessary to allow regular 

mowing. 
8. Use good hydroseeding practices, which include not seeding before a rain 

event or into late fall where seeds will not have time to germinate. 
9. Installing check dams to slow water velocities along steep, hillslope ditches. 
10. Directing the ditch discharge away from streams and into an infiltration basin, a 

constructed wetland, or a detention pond.  

5.8 Fecal Coliforms 

Fecal coliforms grow in the intestines of warm-blooded mammals and are present in 
fecal wastes. Positive fecal coliform tests suggest the presence of more dangerous 
pathogens such as E. coli. While water sampling reveals information about current 
water quality conditions it does little to examine concentrations overtime. Seepage 
samples during a drawdown event can provide an in depth look at pollutants and help 
seek out pollutant hot spots.   

Fecal coliform tests provide an answer to the extent of the pollution but do little to show 
where it originated. Dye testing is common method used to detect where pollutants are 
coming from. Dye can be used in suspected and/or confirmed pollutant hot spots to 
see the extent of pollution. Dyes are typically fluorescent colors so that they are easy to 
track throughout a system, they are generally flushed down toilets but can be used in 
other systems if necessary.  

 

 

 

 

Table 3. Fecal Coliform testing results 2018, 2019, and 2020, Pleasure Lake. 
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Test Site 
8/24/201

8 
12/28/201

8 
3/20/201

9 
3/22/201

9 
5/13/201

9 
8/27/201

9 
7/11/201

9 
4/14/202

0 
8/4/202

0 
Fallsburg 
Lumber 

120 300 1 2419.2 238 N/A 906 582 >24192 

Vortex >6000 >6000 2419.2 12096 5510 9.6 >24192 10 >24192 

Sternberg 
Lumber 

  >6000 7.4 2419.2 300 N/A >24192 >24192 >24192 

Test Site 
4/16/201

8 9/7/2017 5/7/2018 
4/25/201

8           
Clubhous
e >6000 N/A 

2000 
>6000      

Murray's 
Chickens N/A >600 N/A             

 

The table above (Table 3) shows the results of fecal coliform testing from Pleasure Lake. 
The testing encompasses more properties, however, sites with high colony forming units 
(cfu) were arbitrarily included in this table. Concentrations above are total coliform 
forming units per 100 mL of water. Fallsburg Lumber, Vortex/Vortex outflow, Sternberg 
Lumber/Sternberg Lumber outflow, the Clubhouse, Sheldrake Stream, and Murray’s 
Chickens appear to all be sources for increased concentrations of fecal coliforms. As 
per NYS 6 CRR-NY 703.4 NY-CRR in Class B lakes “the monthly median value and more 
than 20% of the samples, from a minimum of five examinations, shall not exceed 2,400 
and 5,000 respectively”.   

6.0 Algae 

Algae play an essential role in a lake’s ecosystem. Algae are considered the primary 
producers in an aquatic ecosystem and in moderate amounts help with the productivity 
of the lake. Algae provides many benefits to aquatic ecosystems but must be managed 
properly to ensure that densities do not become too high thus limiting productivity and 
other aspects of the ecology of a lake.  

Aside from nuisance aquatic plants, excessive algae growth is one of the most typical 
problems in NYS lakes. Algae can take on many forms, but all these forms are 
encompassed within algal blooms. Algal blooms can occur in many different colors and 
different times of the year, typically excessive blooms occur in August and September. 
Most types of algae are harmless but can impede recreation and are not aesthetically 
pleasing (e.g., filamentous algae). There are certain algae’s (blue-green algae, 
Cyanobacteria) that can produce cyanotoxins and cause health concerns for lake 
users.   
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Harmful algal blooms (HABs) are among the most significant problem in freshwater NYS 
lakes and appear to be increasing. Excessive densities of algae can impair tastes and 
odors of lake water rendering it useless for swimming, drinking, and other recreation 
activities. Some forms of algae also have the tendency to stick to boats, docks, rocks, 
etc. Toxic chemicals can also be emitted by some blue-green algae. Toxins released 
from some blue-green algae’s have caused the death of livestock and pets, however 
the threat to people is considered slight, depending on concentrations ingested. Not all 
cyanobacteria produce toxins, and it is not uncommon to have a large blue-green algae 
bloom to produce no toxins.  For this reason, categorizing algae blooms as HAB’s is often 
misleading, and leads to unnecessary disruptions of lake use. 

Large die-offs of algae can cause rapid oxygen depletion, this happens when algae in 
the upper zones of the water column die off and sink to the bottom and are then 
consumed by bacteria. Bacteria use oxygen to consume these algae, this can result in 
oxygen deficiency within the water column affecting oxygen sensitive species (e.g., fish). 
Excessive algal mats can block sunlight so that aquatic plants cannot grow. This can alter 
the lake ecology.  

6.1 Algaecides-Algae Control 

Algaecides are typically copper-based chemicals used to kill algae cells. Copper inhibits 
the photosynthetic ability of the algae cells. Copper sulfate is the most common control 
techniques used. Copper sulfate is generally applied in a granular form. There are other 
control techniques used that are not as common which include hydrogen peroxide and 
chlorine. Captain XTR, Cutrine Plus and SeClear G are the most common copper-based 
algaecides used. Cutrine Plus has been used at Pleasure Lake in the past with success.  

7.0 Aquatic Vegetation 
 
7.1 Aquatic Vegetation Summary 
 
A study of the Pleasure Lake aquatic plant community was done on July 16, 2020, using 
the Point Intercept Rake Toss Relative Abundance Method (PIRTRAM) to determine 
relative abundance of aquatic plants in Pleasure Lake. The PIRTRAM method evaluates 
relative abundance within sample areas. The PIRTRAM method is a fast method to 
evaluate aquatic plants relative abundance, frequency, and species presence-
absence.  
 
Pleasure Lake was broken into 100m x 100m point grid, 155 sites were chosen on the lake 
to accurately assess the current aquatic plant make-up of the lake. One rake toss was 
done at each site. Sample sites were GPS-referenced using a Trimble GeoXH unit with sub 
foot accuracy. The overall plant mass was assigned an abundance, and each different 
aquatic plant species was also assigned an abundance (Trace, Sparse, Medium, and 
Dense) (Table 4). All aquatic plants were identified to the lowest practical taxa (typically 
species).  
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The floating aquatic plant community (including floating filamentous algae mats) was 
assigned an estimated abundance based on coverage as well. General observations on 
shoreline and floating island emergent plant growth were recorded. 
 
Digital photos of all aquatic plant species were archived. Using ArcView (version 10.3), a 
series of maps depicting the abundance and distribution of each species collected were 
created (Figure 4). Additional maps of sample station locations, water depth, total 
submersed vegetation, total floating vegetation, and species richness were completed 
for this project (Figure 5).  
 
Table 4. Abundance and field categories based on the PIRTRAM method.  
 

Abundance categories Field categories 
"Z"= No plants Nothing 
"T"= Trace plants Fingerful 
"S"= Sparse plants Handful 
"M"= Medium plants Rakeful 
"D"= Dense plants Difficulty bringing to boat 

 
 
During the 2020 plant survey there were 10 different submerged aquatic plants collected 
and 1 floating aquatic plant collected (Table 5). There was no Eurasian watermilfoil 
observed in 2020. It is typical to see 3-years of controls utilizing SonarAS as a control, it is 
likely that densities will begin to come back in 2021. Submerged aquatic plants collected: 
Slender Naiad (Najas flexilis), Stonewort (Chara. sp), Ribbon-leaf Pondweed 
(Potamogeton epihydrus), Coontail (Ceratophyllum demersum), Water Moss (Fontinalis 
sp.), Spiral-fruited Pondweed (Potamogeton spirillus), Wild Celery (Vallisneria americana), 
Leafy Pondweed (Potamogeton foliosus), Benthic Filamentous Algae, Small Pondweed 
(Potamogeton pusillus). Floating aquatic plant collected: Spatterdock (Nuphar 
variegata). All aquatic plants collected during the 2020 survey are native plants.  
 
7.2 Vegetation Beds  
 
Based on the 2020 aquatic plant survey most dense beds of vegetation are located on 
the northern portion of Pleasure Lake with some dense beds along the southeastern 
shoreline (Figure 4). With the highest abundances/densities in the northernmost parts 
where water depth is lowest (Figure 4). In these portions of the lake water depth is low 
and transparency is high allowing for sunlight penetration to the bottom. This allows plants 
to grow to the surface and impede recreation, disturb water transport, and alter 
phytoplankton production.  
 
During the 2020 aquatic plant survey the dominant species of plants collected were 
pondweeds (Potamogeton sp.). Most of the plants observed during the survey with the 
exception of spatterdock were submersed aquatic plants.  
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There was one site in the northern portion of the lake that le5fy pondweed was collected 
and three in the south east portion of the lake (3%) (Table 4). In the southeast portion of 
the lake sparse amounts were observed in three different locations.  
 
Ribbon leaf pondweed was collected at thirteen (8%) different sites overall (Table 5). The 
majority of ribbon leaf pondweed beds were located within the northern portion of the 
lake on both shorelines. Small pondweed was collected at one (1%) site on the northern 
portion of the lake on the western shoreline (Table 5). Spiral fruit pondweed was collected 
at eight (5%) different sites all in the northern portion of the lake on the western side of 
the lake (Table 5). Out of the eight collection sites, five of those sites had medium 
abundances of spiral fruit pondweed (Table 5). Special attention should be paid to spiral 
fruit pondweed to ensure that vegetation beds do not grow out of control.  
 
Coontail was more widely distributed throughout the lake (10%) but was only collected 
on the northern portions of the lake on both the eastern and western shorelines (Table 5). 
There were more dense beds of coontail located on the northeast portion of the lake. 
 
Overall slender naiad was collected at thirty-three (21%) different locations throughout 
the lake, with seven of those sites having either medium or dense abundances (Table 5). 
Slender naiad should be incorporated into management plans for the 2021 season.  
 
Overall stonewort was collected at twenty-three (15%) different sites throughout the lake 
(Table 5), however, at each site bed densities were either sparse or trace. Stonewort is a 
uni-cellular alga, meaning this plant does not possess a vascular system like true plants. 
Each stem is a single cell. Individuals can vary greatly in size, but generally form mats 
along the bottom. These algae are easily identifiable by their strong skunk-like musk, 
evident when crushed. Sometimes, confused with starry stonewort, stonewort (Chara 
vulgaris) is native to NYS. Starry stonewort (Nitellopsis obtusa) is a highly invasive plant that 
can grow into thick beds that can overtake breeding areas for fish, overcome native 
vegetation, and disrupt a lake’s recreational activities in left unchecked. Starry stonewort 
differentiates from stonewort in that is possesses white, star-shaped bulbils and small 
orange spheres called antheridia (Minnesota DNR, 2020).  
 
Benthic filamentous algae was only collected at two sites (1%) on the northern portion of 
the lake (Table 5). Based on the 2020 aquatic plant survey vegetation beds are most 
dense in the northern portion of the lake, with some dense beds in the southern portion 
of the lake. Due to the size of Pleasure Lake the aquatic plant diversity in the lake is 
relatively low. This could be due to Eurasian watermilfoil outcompeting native plants or 
the use SonarAS, which generally hits native plants such as pondweeds and coontail 
harder.  
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Table 5. Pleasure Lake 2020 aquatic plant survey, Town of South Fallsburg, NY. 
  Total Trace Sparse Medium Dense 
 Sites % Sites % Sites % Sites % Sites 
Total Sites 155                 
Total Submersed 
Vegetation 59 38% 21 36% 22 37% 13 22% 3 
Slender Naiad 33 21% 18 55% 8 24% 4 12% 3 
Stonewort 24 15% 12 50% 10 42% 2 8% 0 
Ribbon-leaf Pondweed 13 8% 5 38% 4 31% 4 31% 0 
Coontail 10 6% 6 60% 2 20% 2 20% 0 
Water Moss 8 5% 6 75% 2 25% 0 0% 0 
Spiral-fruited Pondweed 8 5% 1 13% 1 13% 6 75% 0 
Wild Celery 5 3% 4 80% 1 20% 0 0% 0 
Leafy Pondweed 4 3% 1 25% 3 75% 0 0% 0 
Benthic Filamentous Algae 2 1% 2 100% 0 0% 0 0% 0 
Small Pondweed 1 1% 1 100% 0 0% 0 0% 0 
          

Total Floating Vegetation 4 3% 0 0% 3 75% 1 25% 0 
Spatterdock 4 3% 0 0% 3 75% 1 25% 0 
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Figure 5. Plant density heat map of Pleasure Lake, Town of South Fallsburg, NY.  
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7.3 Points of Interest/Abundance & Densities 
 
Points of interest include the northern portions of the lake on the western and eastern 
shores of the lake (Figure 5). There are some dense beds of dense vegetation on the 
southeastern portion of the lake (Figure 5). Special attention should be given to this 
area of the lake to ensure invasive/native aquatic plant species communities stay in 
check and do not become a nuisance to recreators. Other points of interest include 
swimming areas, inlets, dock areas, boat launches, and the known non-point and point 
pollutant contributors. Based on the 2020 aquatic plant survey the inlet to Pleasure Lake 
showed high vegetation bed densities and should be monitored annually. Other points 
of interest should be where Eurasian watermilfoil beds were historically to determine 
previous treatment efficacy and to monitor beds to direct herbicide treatments in the 
future.  
 
The highest abundances/densities of aquatic plants in Pleasure Lake based on the 2020 
survey are located in the northern portion of the lake (Figure 5). This heat map shows 
where plant bed densities are higher within the lake and provides area hotspots. The total 
submersed vegetation map (Figure 6) depicts areas within Pleasure Lake that vegetation 
was collected. This map shows all vegetation collected at each site and provides the 
abundances (Sparse, Trace, Medium, Dense), respectively.  
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Figure 6. Please Lake Submersed Aquatic Vegetation Survey, July 16, 2020.  
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8.0 Management Options 

8.1 Biomanipulation 

Biomanipulation is a broad term used to describe any biological introduction to an 
ecosystem for the purpose of shifting ecological conditions. Biomanipulation can serve 
to achieve multiple water quality objectives, while at the same time increasing the 
populations of desired fish species and removing undesirable species. One example of 
biomanipulation achieving better water quality and removing undesirable species would 
be the situation that unfolded in Otsego Lake located in Cooperstown, NY.  

Alewife (Alosa pseudoharengus) were illegally introduced in Otsego Lake in the 1980s, 
likely by a fisherman using them as bait. By the 2000s alewife populations had exploded 
completely changing the trophic status of the lake. Otsego Lake is traditionally an 
oligotrophic (nutrient poor) lake with clear blue water. Alewives are visually oriented 
planktivorous fish and actively select for large zooplankton. Zooplankton are considered 
filter feeders and keep phytoplankton populations in check.  

With the absence of zooplankton populations phytoplankton populations exploded 
turning the lake green beginning to change the trophic status of the lake towards 
eutrophic tendencies. The apex predator in Otsego Lake is the lake trout (Salvelinus 
namaycush). These salmonids are deep water predators that require cold water with high 
amounts of oxygen. Alewives are a pelagic (open water) planktivorous fish and spend 
most of the summer in surface waters, well above the area where lake trout can predate 
on them due to high water temperatures.  

To combat alewife populations changing the trophic status of Otsego Lake, walleye 
(Sander vitreus) were stocked so that constant predation pressure could be applied to 
the alewife population year-round. After years of predation from two apex predators the 
alewife population ceased to exist in Otsego Lake and the trophic status returned to 
what it once was. The duration of impacts from biomanipulation can be longer than short 
term approaches like algaecides, but they also take longer to implement and see results.  

8.2 Fish/Herbivorous Insect Stocking 

The introduction of herbivorous insects and fish is often considered to be a natural and 
potentially long-term management strategy to control excessive aquatic vegetation.  
Sterile or triploid grass carp (Ctenopharyngidon idella) that consume aquatic plants are 
regularly used as a management strategy in southern tier states.  In the Northeast, they 
can only be used in New York and Connecticut waterbodies under site specific permits 
and provided that certain conditions are met.  Grass carp reportedly do not show a 
feeding preference for Eurasian watermilfoil. Non-selective vegetation removal on a 
large scale may have serious impacts on fish habitat and the overall lake ecology. 
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Other biological controls that have been used in the northeast that show feeding 
preference on Eurasian watermilfoil are both the native milfoil weevil (Euhrychiopsis 
lecontei) and a moth (Acentria emphemeralla). The weevil does not eradicate Eurasian 
watermilfoil, but instead destroys apical meristems (or growth tips) on the plant and 
reduces the buoyancy of the stems, causing the plants to collapse towards the bottom.  
Adult weevils live underwater and lay eggs on milfoil meristems. The larvae eat the 
meristem and bore down through the stem and pupate (metamorphose) lower on the 
stem.  

 The consumption of meristem and stem mining by larvae are the two main effects of 
weevils on the plant and this damage can suppress plant growth, reduce root biomass 
and carbohydrate stores, and cause the plant to sink from the water column. To reduce 
densities of Eurasian watermilfoil, high densities of weevils and/or moths are required. 
Results are generally slow to appear and have been successful in some NYS lakes and 
not others. Milfoil weevils and moths have been stocked in various waterbodies in NYS, 
such as Lake Moraine, Sepasco Lake, Findley lake, Lake Bonaparte, and Millsite Lake 
(NYSFOLA, 2009). Despite the many case studies done in NYS long-term success has not 
been achieved (NYSFOLA, 2009).  

Utilizing milfoil weevils and/or moths as controls for Eurasian watermilfoil creates high/low 
abundance cycles due to the predator/prey relationship. Meaning that when Eurasian 
watermilfoil densities are high weevil populations will grow and knock down Eurasian 
watermilfoil densities. Once this happens weevil populations will ultimately crash due to 
the absence of their food source and in time Eurasian watermilfoil populations will come 
back due to the lack of a predator. The use of milfoil weevils to control Eurasian 
watermilfoil in NYS has worked well in combination with other control techniques on 
certain lakes but due to this high/low abundance a watchful eye must be kept of both 
populations to assess the efficacy of this predator/prey relationship. Milfoil weevils are 
also heavily predated on by sunfish species. Waterbodies that have high populations of 
sunfish generally do not do well with milfoil weevils. 

8.3 Physical Controls 

Hand-pulling, suction harvesting (or DASH - diver assisted suction harvesting) and benthic 
barrier installations are generally used to control small-localized patches of dense plant 
growth or widely scattered aquatic growth such as that found along the northern and 
southeastern portions of Pleasure Lake (Table 6).   

The efficiency and high per-acre unit cost of these control strategies often limits their 
application to newly discovered, “pioneer” infestations or as follow-up to a larger scale 
management strategy such as chemical treatment or drawdown.  It is usually ineffective, 
expensive, and sometimes counter-productive to utilize these strategies on large-scale 
control efforts.  
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8.4 Hand Harvesting 

Hand harvesting is one of the most common plant-management techniques used to 
control nuisance plants in NYS. Generally, it does not require any permits, no significant 
expertise and little risk of side effects. Hand-pulling is most effective on a small scale and 
this could be beneficial for stakeholders trying to clear an area around a dock or 
swimming area.  

8.5 Benthic Barriers 

Benthic barriers also work well on a smaller scale (<1-acre) to prevent plant growth 
around docks or swimming areas. If installed early in the season (ice-out) benthic barriers 
can be extremely effective as a quick control, the effects generally last for a season and 
benthic barriers can be reused. Benthic barriers can be used under the NYSDEC General 
Permit or a NYSDEC individual permit dependent on the circumstances at hand. Benthic 
barriers are tarp like material made from organic or synthetic fibers. There are various 
products available, some of the most popular are Aquascreen and Texel. Benthic 
barriers must be maintained annually, if not maintained sediments will become 
deposited overtime on top of the barrier and plants will recolonize. Also, if the barrier is 
constructed of a non-permeable material, gasses released from the sediments will cause 
the barrier to billow up. These gasses will need to be relieved periodically.  

8.6 Suction Harvesting 

Suction harvesting is best suited for hand harvesting of larger plant beds or deeper 
waters. If done properly this should not significantly disturb the substrate. A diver will be 
needed for this technique and generally a barge is used to provide the means to remove 
plants. Collected plants can be disposed of on site, away from the lake, or dried and 
used for mulch or fertilizers.  
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Table 6. Comparison of Manual Eurasian Watermilfoil Control Techniques.  

Approach Typical Application Advantages Limitations Approximate Unit 
Cost 

Hand-Pulling Widely scattered 
plants <500 stems per 
acre 

● Highly selective 
● Can utilize trained 

volunteers in some 
cases 

 

● Impractical for large 
areas with milfoil 
coverage greater 
than ~1-5%. 

● Reduced visibility 
from poor water 
clarity or suspended 
sediments from a 
mucky bottom 

Variable 

Suction 
Harvesting / 
DASH 

Small scattered to 
moderate infestations  

(< 1 acre in size) 

● More efficient than 
hand pulling for 
higher plant 
densities 

● Equipment difficult 
to relocate  

● Additional staff 
required 

● Increased turbidity 
● Very high cost 

$5000 - $14,500 / 
acre 

Benthic 
Barriers 

Small dense patches               
(< 0.25 acres) 

● Quick control for 
small areas 

● Prevents re-
infestation 

● Barriers can be 
reused 

● Non-selective, kills 
all plants and may 
impact 
macroinvertebrates 
and other non-
target organisms 

● Barriers require 
routine 
maintenance 

● High cost per acre 

>$5,000 - $35,000 
/acre 

 

8.7 Mechanical Removal 

Several different approaches have been used to mechanically remove aquatic 
vegetation.  The most employed strategies in the northeast include dredging, harvesting 
and hydro-raking.  Mechanical control of Eurasian watermilfoil is generally not 
recommended in water bodies like Pleasure Lake where Eurasian watermilfoil is not 
already distributed throughout most of the littoral zone.  Unavoidable plant 
fragmentation resulting from mechanical harvesting or hydro-raking will likely lead to 
increased milfoil distribution. There is also considerable qualitative evidence that suggests 
repetitive mechanical harvesting stimulates increases in Eurasian watermilfoil 
abundance. Aquatic plants like EWM spread by fragmentation.  Major limitations of 
mechanical approaches at Pleasure Lake are presented below.   

8.8 Dredging 

Dredging involves the removal of bottom sediment to add water depth.  It controls 
aquatic vegetation through physical removal of the plant and root structures and 
nutrient-rich sediments, leaving nutrient-poor sediments less suitable for plant growth.  
There can also be the added benefit of increasing water depth below the photic zone. 
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Dredging projects carry a high-cost relative to other management techniques, and 
seldom are they a cost-effective means of controlling rooted aquatic plants. Detailed 
planning and complicated, local, state, and federal permits will also be required for 
most dredging projects.  The permitting, data collection and planning process prior to 
implementation can take several years and may cost $50,000-$100,000 or more on 
large lakes. However, dredging could be an effective management control on a 
smaller scale. Dredging would allow for the removal of accumulated organic material 
deposits like in the northern portion of Pleasure Lake. Accumulated organic material 
deposits are high in nutrients and fuel plant growth. With the absence of these nutrient 
rich sediments plant re-growth would be hindered until nutrient rich sediments fill back 
in.  

8.9 Harvesting 

Cutting and collecting aquatic vegetation with specialized equipment is termed 
mechanical harvesting.  Mechanical harvesters are barges propelled by paddle wheels 
and equipped with depth-adjustable cutting heads and conveyor-mesh storage areas.  
Plants are typically cut near the sediment and water interface, usually to a maximum 
depth of 7 feet.   

With the exception of true annual plants that only propagate from seed, harvesting 
typically provides temporary control of aquatic plants.  However, many aquatic plants 
re-grow rapidly after being cut, making it necessary for two or more cuttings per summer 
to maintain open-water conditions.  Milfoil growth rates have been documented at more 
than one inch per day and re-growth is usually rapid following harvesting programs.  
Harvesting also poses a significant risk of spreading highly invasive species like Eurasian 
watermilfoil which propagate through vegetative fragmentation.   

8.10 Hydro-Raking 

Mechanical hydro-raking involves the removal of aquatic plants and their attached root 
structures.  Hydro-rakes are best described as floating backhoes.  The barge is powered 
by paddle wheels like a harvester, and it is equipped with a hydraulic arm that is fitted 
with a York rake attachment.  The rake tines dig through the bottom sediments, dislodging 
the plants in water depths up to approximately 12 ft. Plants with large, well-defined root 
structures like waterlilies and emergent species are most efficiently removed through 
hydro-raking.  In some cases, control of these and similar species can be attained for 2-3 
years or longer.  

8.11 Drawdown 

Lowering water levels during the winter months to expose aquatic plants to freezing and 
desiccation is a commonly used management approach in northern climates.  It can be 
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a relatively low or no-cost management strategy, provided that several key conditions 
are met.   

First and foremost, the target species must be susceptible to drawdown conditions. 
Eurasian watermilfoil is positively controlled by drawdown.  Not all other species found in 
Pleasure Lake are affected by winter drawdown so it may lead to a further expansion of 
another aquatic plant. Second, the lake must have a suitable low-level outlet structure 
to facilitate gravity lowering, which Pleasure Lake possesses.  

Drawdown timing regulations could lead to invasive plant expansion into deeper waters 
during warmer falls ultimately increasing the plants range. Also, during drawdown events 
nuisance plants can colonize new waters that are now shallower that would generally 
not get enough sunlight due to depth. The NYSDEC has a timeframe for drawdown so 
that hibernating amphibians and reptiles are not harmed. There are often other 
complicating issues associated with winter drawdown.  Some of the more common issues 
raised include: 

● Inability to sufficiently lower the water level due to limitations of outlet control. 
structure and insufficient capacity and gradient of outlet stream.  

● Impacts to the recharge rate of the adjacent wells. 
● Exposure of adjacent wetlands to freezing and drying conditions during winter 

months which could alter hydrology and the plant community. 
● Interference with recreational use of the lake during the winter months (e.g., ice 

fishing and ice skating.   
 

A limited drawdown program has been used at Pleasure Lake in the past and seems to 
have worked well in combination with other management strategies.  

8.12 Chemical Controls-Contact and Systemic 

The use of chemicals to control nuisance aquatic plant and algae growth is probably the 
most widely used management strategy for lakes with submersed aquatic plant 
infestations that are beyond effective control with non-chemical techniques like hand-
pulling, suction harvesting, or bottom barriers.   

Performing chemical treatments in lakes and ponds is a highly regulated activity.  Aquatic 
herbicides and algaecides are subject to periodic re-registration with the U.S. 
Environmental Protection Agency (EPA) where the latest technology and scientific 
studies are used to evaluate the potential impacts of these products.  Most of the 
commonly used products have recently completed EPA’s more stringent re-registration 
process.  

Aquatic herbicides and algaecides must also be registered for use in New York. 
Applications must be performed under the direct supervision of an Aquatic Applicator 
that is commercially certified and licensed in New York State. Table 7 (below) provides 
water use restrictions for common aquatic herbicides used in NYS.  
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Table 7. Water Use Restrictions for common Aquatic Herbicides used in NYS. 

Herbicide 
Swimming 
Restriction
s 

Potable 
Water 
Restrictions 

Other 
Domestic 
Use 
Restriction
s 

Irrigation Restrictions 
Livestock Watering 
Restrictions 

Fishing 
Restriction
s 

SonarAS  1 day <20 ppb None 14-30+ days None None 

Aquathol K 1 day <50 ppb None None None None 

Cutrine Plus None <200 ppb None None None None 

Reward 
(Diquat) 

None 1-3 days 3 days 1-5 days 1 day  None 

Renovate 
(Triclopyr) 

None 

300-2600 ft. 
from 
intake. 
Dependen
t on 
acreage 
treated 
(label) 

Unknown 
120 days (or when 
conc. <1 ppb) 

None None 

SeClear G 
(Copper-
based) 

None None None None None None 

Valor WDG 
(flumioxazin) 

None None None 5 days None None 

Navigate (2,4-
D) 

1 day 12 days None 
21 days (or when 
conc. <100 ppb) 

None None 

Clearcast 
(Imazamox) 

None 
<50 ppb 

None 1 day None None 

ProcellaCOR 
EC 
(Florpyrauxifen
) None None Unknown 

Dependent on area 
treated and conc. 
Used 

Dependent on area 
treated and conc. 
Used None 
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When properly used, aquatic herbicides can provide area and, to some extent, species 
selective plant control, often with less temporary disturbance than comparable 
mechanical or non-chemical techniques.   

Herbicides are generally described as having either “contact action”, meaning that only 
the actively growing portions of the plants that the chemical comes into contact with 
are controlled; or “systemic action”, where the herbicide is internally translocated 
throughout the plant effectively killing the stem, foliage, and root structures.  Systemic 
herbicides are usually preferred for control of perennial nuisance weeds like Eurasian 
watermilfoil, since multiple-year plant control can be achieved.  This often helps in 
reducing the frequency of amount of chemicals that must be applied to achieve the 
desired level of control.     

Species-selective control is usually desired when targeting non-native and invasive 
species like Eurasian watermilfoil.  Treatment programs can be tailored to limit impacts to 
non-target native species through treatment timing, treatment location, use of different 
herbicide formulations, and manipulation of the herbicide concentration or dose rate.  
Achieving species-selectivity is often challenging considering the limitations of the 
available herbicide formulations and the variability of response seen from lake to lake.  
Water chemistry, lake morphology, bottom sediment type and plant composition all 
potentially influence herbicidal activity, and the results are often not completely 
predictable.   

8.13 Contact Herbicides 

● Copper based-herbicides provides partial control of Eurasian watermilfoil that 
typically only lasts for a few weeks. It does work well for Curlyleaf pondweed and 
unicellular algae. 

● Diquat- is a fast-acting herbicide and should be applied to the lake when plants 
are vigorously growing but not to full maturity. Due to it being a contact herbicide, 
annual treatments will likely need to be done. Currently, NYS restricts all water uses 
for 14 days following diquat treatment.  

● Flumioxazin- does not provide great control of Eurasian watermilfoil, it does control 
Curlyleaf pondweed. It is especially effective in low pH environments and typically 
disappears from the water column within hours after application.  
 

8.14 Contact/Systemic Herbicides 

Endothall (Aquathol K) is considered a contact herbicide. However, if applied at certain 
doses it shows systemic tendencies towards Eurasian watermilfoil and hydrilla, so it was 
separated from contact herbicides. 

● Endothall- can be an effective mean to eradicate Eurasian watermilfoil if higher 
doses (2.5-5 ppb) are achieved. It has also been proven to be an effective control 
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for Eurasian watermilfoil when used in combination with other herbicides. Despite 
being a contact herbicide endothall exhibits systemic activity on Eurasian 
watermilfoil and hydrilla. It works well for Curlyleaf pondweed but costs more than 
diquat, but has a lower water use restriction time. 

 

 

8.15 Systemic Herbicides 

● Fluridone- (SonarAS; H4C) is often the herbicide of choice for managing Eurasian 
watermilfoil. It has demonstrated the ability to provide selective control of Eurasian 
watermilfoil at low doses. It can also provide consistent control (3-5 seasons) at 
doses in the 10-12 ppb range. Fluridone has a favorable toxicology profile.  It is 
labeled for use directly in potable water reservoirs at low concentrations (<20 ppb) 
with no restrictions on using the treated lake water for drinking or domestic 
purposes.  The only water use restriction associated with fluridone is a precaution 
on using treated water for irrigation purposes until in-lake concentrations drop to 
safe reuse levels. There are several different types of herbicides that contain 
fluridone, there are two different application modes: liquid and granular. An 
example of a liquid formulation is SonarAS. Liquid forms are applied via subsurface 
injection or via a granular spreader. Some examples of granular forms are Sonar 
One, Sonar SRP, Sonar Precision Release (PR), and Sonar Quick Release (Q). 
Granular forms are applied via a granular spreader, subsurface injection, or hand 
broadcast.  

● Triclopyr- (Renovate) is an auxin mimic systemic herbicide that targets dicot 
or broad-leafed plants, with a mode of action like 2,4-D.  It is translocated 
throughout the entire plant killing the stem, foliage, and roots.  It only requires 
a relative short contact time (days as opposed to months with fluridone) with 
targeted plants and is effective for partial lake treatments.  Renovate is 
available in both liquid (Renovate 3) and granular (Renovate OTF) 
formulations and can be used in a variety of morphological settings to 
achieve optimal milfoil control.  Treatments with Renovate in the Northeast 
have proven very effective providing selective, multi-year control of milfoil in 
a single application. The difference between use rates (1000-2500 ppb) and 
irrigation restriction threshold (1 ppb) makes this product difficult to use in 
New York state.  

● 2,4-D– Having been used for well over four decades 2,4-D is the oldest and 
most extensively researched systemic herbicide in the aquatics industry.  
Granular formulations of 2,4-D BEE ester (presently called Navigate) were 
exclusively used in the northeast until granular formulations of 2,4-D amine 
(Sculpin G) were introduced in 2010.  The granules sink to the bottom where 
the active ingredient is released over a period of hours to a few days.  Plant 
uptake occurs at the leaves, shoots and root structures.  It mimics plant 
auxins, promoting cell growth; essentially plants grow themselves to death.  
The bending and twisting of leaves and stems are the visible signs associated 
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with 2,4-D exposure.   2,4-D is highly selective since it is most effective on 
broad-leafed, species.  Commonly managed aquatic dicots include 
watermilfoils, water chestnut and occasionally water lilies.  Most monocot or 
narrow-leafed aquatic species, are only marginally impacted or tolerant of 
2,4-D applications, rending it a highly selective herbicide.  Treatment typically 
occurs when the plants are in their most active phase of growth, but before 
peak biomass is reached.  This usually falls between late May and early July.  
Plants die-back completely within 2-4 weeks of treatment.   

● Florpyrauxifen-benzyl- (ProcellaCOR EC) is a relatively new systemic 
herbicide being registered by the EPA for aquatic use in 2017. This herbicide 
is also an auxin mimic. Symptoms generally show within a few days after 
treatment with decomposition occurring within a few weeks. Due to how this 
herbicide works applications should be done when plants are actively 
growing. Florpyrauxifen-benzyl has proven effective on Eurasian watermilfoil 
and other invasive species such as floating heart. ProcellaCOR EC is effective 
at extremely low use rates (10 ppb) and is very selective. 

● Imazamox- (Clearcast) comes in a liquid formulation or granular formulation 
(Clearcast 2.7 G) that is applied to submerged vegetation by a broadcast 
spray or subsurface injection. Susceptible plants will stop growing soon after 
treatment. Plant death and decomposition will occur over several weeks. 
Imazamox has been used to treat emergent vegetation such as Phragmites. 
Imazamox is an effective mean to treat invasive Curlyleaf pondweed. Higher 
concentrations of Imazamox will control Eurasian watermilfoil but could also 
have a greater impact on native plants.  

 

9.0 Monitoring 

The Fallsburg Fishing and Boating Club should continue to be a member in the NYS CSLAP 
program to develop a long-term dataset of water quality parameters in the deepest 
portion of the lake. Additional water quality sampling should be done in the northern 
portion of the lake to compliment the CSLAP monitoring. This will allow for a better 
determination of how physical/chemical water quality parameters play a role in the 
trophic status of this portion of the lake. This will also help better identify sources of fecal 
contaminants and nutrient influxes from the watershed and how those interact with plant 
growth, fish growth, and algal blooms. Sites need to be developed for the inflows of the 
lake that will be tested frequently throughout the year to direct future management 
options.  

Routine monitoring is a critical component of all effective management programs.  A 
combination of professional and volunteer monitoring efforts should be utilized at 
Pleasure Lake. 

Professional monitoring of the following items should be considered.: 
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● More expansive fecal coliform testing and monitoring. Develop sites and routinely 
monitor.  

● Stormwater monitoring. 
● Nutrient monitoring surveys, in-lake and within the watershed. 
● Water quality parameter survey in the northern portion of the lake. 
● Algal blooms, harmful or not.  

 

 

 

Volunteer monitoring should be utilized for: 

● Ongoing, routine water quality monitoring-CSLAP. 
● Boat ramp monitoring program to prevent new invasive species from entering the 

lake. 
● Weed/Algae watchers or an organized program for invasive species monitoring. 

 
Extensive monitoring efforts whether it be volunteer or professional will allow members of 
the Fallsburg Fishing and Boating Club to develop trends and better track changes. 
Prudent monitoring plans will need to be established to properly be able to deal with 
point and non-point pollutants entering the lake and potentially qualify for grants and 
future treatments. Monitoring stations should be expanded upon in the northern portion 
of the lake to complement the CSLAP data. Monitoring stations should as be set up to 
frequently test nutrient and fecal coliform concentrations. Areas that should be 
frequently tested are the Vortex outflow, Fallsburg Lumber, Murray’s Chickens, 
Sternberg Lumber, the Fallsburg Fishing and Boating Club clubhouse, and the inflow 
(Sheldrake Stream). 

10.0 Future Management Recommendations  

1. Compliment CSLAP surveys. CSLAP monitoring in the southern portion of the lake 
gives an idea about the physical/chemical characteristics of that portion of the 
lake but does not necessarily reflect the northern portion of the lake. Water 
quality monitoring needs to be supplemented in the northern portion of the lake 
to assess problem area point and non-point sources. Nutrients like nitrate and TP 
should be monitored in addition to coliform. 

2. Catalog data from water quality at depth from southern and northern portion of 
the lake in combination with watershed nutrient data to document internal 
loading. This will provide reference data should alum and/or phoslock become 
available to use in NYS. Once NYSDEC releases protocol the water quality 
monitoring surveys should be set up so that Pleasure Lake can meet the criteria 
for a permit if needed.  

3. Continue with fecal coliform tests focusing on known contributors. Increase 
frequency of testing to track trends and changes. Consider implementing 
microbial source tracking to establish a stronger link to chicken farm and other 
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fecal coliform sources.  Perform dye tests to assess exactly where fecal coliform 
concentrations are originating and to the extent of the pollutant, if feasible. 
Catalog fecal coliform results.  

4. Implement BMPs where non-point sources are flowing into the lake. While this will 
not eradicate the pollutant, it will slow the pollutant down. Keeping roadside 
ditches vegetated, allowing for a riparian buffer around the lake and installing 
filtration will benefit the lake.  

5. Establish an algae monitoring volunteer team on the lake. Volunteer members 
can become educated on identifying potential blue-green algae blooms and 
establishing a lake wide protocol to deal with the bloom.  

 

 

6. Shift algaecide use from Cutrine to SeClear G. While Cutrine Plus is effective it 
lacks the nutrient absorbing capabilities that SeClear G possesses.  Use 
monitoring to initiate treatment prior to bloom expansion. 

7. The relative diversity of plant life in Pleasure Lake is low. This could be due to 
Eurasian watermilfoil outcompeting native species or as a result of the past Sonar 
application. If eurasian watermilfoil densities should arise in coming years, it is 
recommended that ProcellaCOR EC be used instead of SonarAS. ProcellaCOR 
EC is much more selective than SonarAS and does not affect native plants as 
much. 

8. Continue to monitor native and invasive plant densities. During each growing 
season qualitative surveys should be done to assess if plants are becoming 
recreationally inhibiting and if further actions are warranted. Follow up with 
detailed aquatic vegetation mapping in either 2022 or 2023. 

9. Maintain the current winter lake lowering strategy.  Drawdown events cause 
desiccation and freezing of aquatic plants and likely help with abundances in 
the next growing season. But it should be recognized that this may have adverse 
effects on aquatic organisms such as fish, amphibians, and invertebrates. 

10. Hypolimnetic aeration could be an effective nutrient management strategy for 
Pleasure Lake. This would allow for an oxygenated hypolimnion throughout the 
year which in turn would prevent internal nutrient loading from the hypolimnion. 
This would ensure there is less phosphorus biologically available for plants and 
algae to grow.  
 

10.1 Other Management Options 

1. Provide informal means for lake users to report their fish catches. This can be an 
excellent way to get an inexpensive fisheries survey. Lake users are generally 
excited to wallow about their catches and this allows the club to track trends 
and changes and determine if further management objectives are needed. 

2. Implement localized suggested fishing regulations, this will help develop slot sizes 
for different game species within Pleasure Lake which will allow lower mortality 
rates and higher growth rates. These can be informal and are just suggestions. 
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3. If anglers and/or angler reports show concerns in a certain facet of the 
population conduct a Centrachid survey to determine population dynamics of 
sunfishes in the lake and complement with a gill net survey to gauge Percid 
(walleye and yellow perch) populations. 

4. Bacterial additives could be an option for localized areas of the lake that have 
high amounts of organic matter. These additives use bacteria to consume 
organic matter and cause a decrease in amounts over time. Bacterial additives 
have been used successfully on other local lakes in Sullivan County (Wolf Lake). 
Bacterial additives could be used on a localized scale to combat high amounts 
of organic material built up in the sediments in the lake. <2 acres. This could be 
an effective and cheaper alternative to dredging in areas of the lake in the 
northern portion that have amounts of OM.  

5. Hydro-raking could also be used on a small scale similarly to bacterial additives 
to reduce high amounts of organic material. <2 acres. This would most likely be 
efficient in the northern portion of the lake in small areas or around docks. If 
hydro-raking is chosen as a management strategy it should be complimented 
prior with an aquatic plant survey to assess if and where Eurasian watermilfoil 
densities are to prevent colonizing new areas of the lake due to fragmentation. 

6. Benthic barriers and hand pulling should also be considered, while they are labor 
extensive, they provide a localized control like around docks, swimming areas, 
and boat launches. 
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10.2 Management Techniques- Fit or Not-Fit 

The table below provides the management techniques aforementioned, in an 
estimated cost, advantage/disadvantage, fit/non-fit format (Table 8). 

Table 8. Management Options for Fallsburg Fishing and Boating Club, Pleasure Lake, NY. 

Control Type Management Option Estimated Cost/Acre Advantages Disadvantages Fit/Non-Fit 

Biological Grass Carp $175-$250 per acre 
Multi-year control, 
Low long-term cost 

Permit required, 
Selective feeding 
preferences, Slow 
results, 
Unpredictable 
success 

Non-Fit 

  Herbivorous Insects $500-$1,000 per acre 

Easy 
implementation, 
Multi-year control 
possible 

Permit required, 
Very selective, 
Slow Results, 
Unpredictable 
success 

Not currently 
recommended 

Mechanical Sediment Agitation $2,000-$3,000 per unit 
Can be moved to 
other locations, 
Homeowner friendly 

Disturbs benthic 
communities, 
Causes 
fragmentation of 
plants 

Non-Fit 

  Harvesting $750-$1,500 per acre 

Any size area, May 
not require permit, 
Removes some 
biomass/nutrients 

Non-selective, 
Disposal of 
vegetation, 
Spreads plant 
fragments 

Fit-Depending on 
absence of EWM 

  Mechanical Raking $1,000-$1,500 per acre 

<5 acres, Can 
increase depth, Can 
reduce OM material 
deposits  

Non-selective, 
Slow process, 
Inefficient for 
submersed plants 

Fit-Depending on 
absence of EWM 

Physical Hand-Cutting/Pulling Variable 
Can be inexpensive, 
Very Selective 

Labor-intensive, 
Poor-productivity 

Recommended on 
a localized scale 

  
Dredging $10,000-$75,000 per acre 

Can be long term, 
Can improve water 
quality/trophic status 

Very Expensive, 
Disposal of 
dredged 
sediment 

Not currently 
recommended. 
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  Drawdown Negligible 
Inexpensive, Can be 
effective, Moderate 
term control 

Permit required, 
Aesthetics and 
reduced winter 
access, Can 
have severe 
environmental 
impacts 

Currently being 
utilized 

  Benthic Barrier $5,000-$35,000 per 1/2 acre 
Multi-year control 
possible, Used on a 
smaller scale 

Non-selective, 
Labor intensive, 
Negative impacts 
on benthic 
communities 

Recommended on 
a localized scale 

Chemical Herbicides $450-$1500 per acre 

Selective, Consistent 
& predictable, 
Seasonal or multi-
year control 

Permit required, 
Water use 
restrictions 

Recommended to 
continue. Try 
ProcellaCOR EC 
and SeClear G 

 
 

11.0 Preventing Future Scenarios and Responses 

Scenario: Algae densities become recreationally limiting/aesthetically displeasing. 
Prevention: Continue copper-based treatments and counteract available nutrients to 
prevent future excessive algal blooms. Response: Low Impact- Allow for algae to die 
off. Monitor algae levels and communicate with lake users. High Impact- Applicate 
copper-based herbicide to control algae and assess what could be leading to 
extensive algae (e.g., excessive available nutrients).  

Scenario: Stakeholders observe a new nuisance/invasive (e.g., Hydrilla) plant in 
Pleasure Lake. Prevention: Provide education resources to lake users such as pamphlets 
and signs to show what certain invasive plants look like and proper ways to disinfect 
their gear. Response: Low Impact- Hand pulling or benthic barriers on a small scale to 
eradicate and prevent further spreading. High Impact- Provide an herbicide treatment 
to selectively remove the invasive plants.  

Scenario: Stakeholders express concerns about fishery, state low growth rates or high 
mortality rates. Prevention: Provide routine fisheries surveys to track changes and 
implement fisheries management practices. Work with members of the Fallsburg Fishing 
and Boating Club to implement recommended fishing regulations for the lake that 
would benefit the fishery. Response: Low Impact- Promote an angler catch report at 
Pleasure Lake to allow stakeholders to report catches. High Impact- Provide a fisheries 
survey to determine population dynamics, growth rate, recruitment rates, and mortality 
rates of game fish in Pleasure Lake. 

Scenario: Eurasian watermilfoil, curly leaf pondweed or other invasive plant densities 
become limiting impeding recreation. Prevention: Continue with herbicide treatments 
and provide surveys to assess densities of Eurasian watermilfoil in the future. Response: 
Low Impact- Hand pull localized densities of Eurasian watermilfoil and curly leaf 
pondweed to prevent spread. Continue monitoring to prevent expansion throughout 
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the lake. High Impact- Continue with herbicide treatment to eradicate invasive plants 
or utilize other management techniques such as drawdown.  

*Scenario: Zebra mussels invade Pleasure Lake, begin to impede recreation. Prevention: 
Provide resources to lake users such as boat washing station to disinfect gear that may 
have been used in another waterbody recently. Promote proper cleaning of boats 
before entering lake. Monitor calcium levels in Pleasure Lake to see if zebra mussel 
establishment is a credible threat. Response: Low Impact- Keep densities in check so 
that they do not become recreationally impeding, e.g., routinely check intakes, boat 
docks etc. High Impact- Applicate copper-based herbicides to kill off veligers. 

 

 

 

*Scenario: Zebra mussel densities are extremely high causing trophic shift in 
phytoplankton from green algae dominant population to blue-green algae dominant 
population. Prevention: Education can prevent lake users from accidently introducing 
zebra mussels into Pleasure Lake. Make nutrients (nitrogen and phosphorus) biologically 
unavailable so that if trophic status shifts to blue-green algae dominance that blooms 
cannot become excessive. Response: Treat for blue-green algae and zebra mussel 
veligers using copper-based herbicides. 

*Pleasure Lake is considered a “soft” waterbody. Alkalinity, hardness, and conductivity 
concentrations are all fairly low, as is calcium and magnesium readings (NYSDOW, 
2015). While zebra mussel invasion should not be an immediate concern it should be 
emphasized that historical water quality readings show that calcium concentrations 
ranged from 6-8 mg/L between the top and bottom of the water column in 2005. These 
concentrations are on the cusp of being suitable for zebra mussels. 
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13.0 Appendix 1 

● Article III Private Water Disposal regulations for the Town of Fallsburg 
● Benthic Filamentous Algae Distribution Map (Figure 7) 
● Coontail Distribution Map (Figure 8) 
● Leafy Pondweed Distribution Map (Figure 9) 
● Ribbon Leaf Pondweed Distribution Map (Figure 10) 
● Slender Naiad Distribution Map (Figure 11) 
● Small Pondweed Distribution Map (Figure 12) 
● Spatterdock Distribution Map (Figure 13) 
● Spiral Fruit Pondweed Distribution Map (Figure 14) 
● Stonewort Distribution Map (Figure 15) 
● Watermoss Distribution Map (Figure 16) 
● Wild Celery Distribution Map (Figure 17) 
● Depth Distribution Map (Figure 18) 
● Sample Point Map (Figure 19) 
● Total Floating Vegetation Distribution Map (Figure 20) 
● Total Submersed Vegetation Distribution Map (Figure 21) 
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Below provides the Article III Private Water Disposal regulations for the Town of Fallsburg: 

230-6 Private wastewater disposal 

● Where a public sanitary or combined sewer is not available under the provisions 
of 230-6 the building sewer shall be connected to a private wastewater disposal 
system complying with the provisions of this article. 
 

230-7.1 Prohibited activities 

It shall be unlawful within the Town of Fallsburg to: 

● Construct any wastewater disposal system to serve a new building, dwelling or use 
without submitting wastewater disposal system plans prepared by a design 
professional for review and approval by the CEO and the issuance of a permit 
therefor. 

● Construct or expand any wastewater disposal system to serve the substantial 
modification of an existing building, dwelling or use without submitting wastewater 
disposal system plans prepared by a design professional for review and approval 
by the CEO. 

● Create any new lot of less than 10 acres in lot area that has not been tested as 
required by 230-10.1 herein to document a suitable area for a wastewater disposal 
system and an additional area of equal or greater size for a replacement system 
in the event of a malfunction. 

● Use or maintain any wastewater disposal system that is not adequately 
functioning. It shall be unlawful to discharge anything but sewage into a 
wastewater disposal system. Surface and subsurface water including roof, cellar, 
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foundation, and storm drainage shall not be discharged into the wastewater 
disposal system and shall be disposed of so as to in no way affect the proper 
functioning of the wastewater disposal system, except as provided as 230-21, 230-
24 or 230-25 of this chapter. It shall be unlawful to use or operate a cesspool. 

 

230-7.2 Design standards for new systems 

● Any wastewater disposal system for new residential construction shall be designed 
and built according to the requirements of this article and the requirements, as 
they may from time to time be amended, of the New York State Department of 
Health (NYSDOH) standards for sewage disposal for individual household systems. 
Those design requirements are found in Appendix 75-A of 10 NYCRR Part 75. 

● Any wastewater treatment system for new commercial or institutional 
construction, as well as conservation subdivision or multifamily dwelling 
developments, shall be designed and built according to the requirements of this 
article and the requirements, as may be from time to time be amended, of the 
New York State Department of Environmental Conservation (NYSDEC) standards 
for sewage disposal for intermediate-sized sewerage facilities. Those design 
requirements are found in NYSDEC manual “Design Standards for Wastewater 
Treatment Works: Intermediate-Sized Sewerage Facilities”. 
 

230-7.3 Design standards for existing systems 

● Any replacement, enlargement, or extension of an existing wastewater disposal 
system to serve the substantial modification of a building, dwelling or use shall be 
designed and built according to the requirements of this article and the 
requirements, as they may from time to time be amended, of the NYSDOH 
standards for sewage disposal for individual household systems. Those design 
requirements are found in Appendix 75-A of Part 75 of Title 10 of the New York 
Code of Rules and Regulations (10 NYCRR). 

● Any replacement, enlargement or extension of an existing intermediate-sized 
sewerage system shall be designed and built according to the requirements of this 
article and the requirements, as may be from time to time be amended, of the 
NYSDEC standards for sewage disposal for intermediate-sized sewerage facilities. 
Those design requirements are found in NYSDEC manual "Design Standards for 
Wastewater Treatment Works: Intermediate-Sized Sewerage Facilities". 

● The design standards found herein shall not apply to existing wastewater 
treatment systems legally installed, repaired or approved by the Town of Fallsburg 
Building Department or Superintendent prior to the date of adoption of this article 
or those systems determined by the Superintendent to be adequately functioning. 
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Figure 7. Benthic Filamentous Algae Distribution Map (2020), Pleasure Lake, NY.  
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Figure 8. Coontail distribution map (2020), Pleasure Lake, NY. 
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Figure 9. Leafy Pondweed distribution map (2020), Pleasure Lake, NY. 
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Figure 10. Ribbon-Leaf Pondweed distribution map (2020), Pleasure Lake, NY. 
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Figure 11. Slender Naiad distribution map (2020), Pleasure Lake, NY. 
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Figure 12. Small Pondweed distribution map (2020), Pleasure Lake, NY. 
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Figure 13. Spatterdock distribution map (2020), Pleasure Lake, NY. 
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Figure 14. Spiral-Fruited Pondweed distribution map (2020), Pleasure Lake, NY. 
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Figure 15. Stonewort distribution map (2020), Pleasure Lake, NY. 
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Figure 16. Watermoss distribution map (2020), Pleasure Lake, NY. 
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Figure 17. Wild Celery distribution map (2020), Pleasure Lake, NY. 
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Figure 18. Water Depth map (2020), Pleasure Lake, NY. 
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Figure 19. Sample Point Location map (2020), Pleasure Lake, NY. 
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Figure 20. Total Floating Vegetation distribution map (2020), Pleasure Lake, NY. 
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Figure 21. Total Submersed Vegetation distribution map (2020), Pleasure Lake, NY. 


