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1 Executive	Summary	
Ballston Lake is a small, elongated waterbody located northwest of Albany between Schenectady 
and Saratoga Springs in Saratoga County, New York. In 2001, the Capital District Regional 
Planning Commission convened community leaders and other partners to develop a Ballston 
Lake Watershed Management Plan. The 2001 Plan examined current conditions and trends and 
outlined emerging issues and threats. Phosphorus was identified as a primary challenge to long-
term water quality protection and a threat to the lake’s designated uses for recreation and 
aquatic habitat. In 2020, the New York State Department of Environmental Conservation 
(NYSDEC) awarded funding to the Town of Ballston under the agency’s Invasive Species 
Management grant program to update the 2001 Plan.  

Among the key recommendations of the 2001 Watershed Management Plan were updating the 
Town of Ballston’s zoning and subdivision ordinances, investigating feasibility of creating a 
sewer district to serve lakeshore regions with limited capacity for wastewater disposal, and 
tracking metrics of water quality conditions. The Town and its partners have made significant 
strides toward implementing these recommendations.  

The intervening two decades have brought change to the lake and its watershed. This 2022 
update to the Ballston Lake Management Plan reviews changes in population, land use, the 
regulatory environment, and lake conditions. Ballston Lake is affected by regional and global 
trends as well. Climate change has increased the frequency and magnitude of extreme 
precipitation events across the northeast along with warming waters. Aquatic invasive species, 
including plants and animals, continue to pose a threat. Based on analysis of current conditions, 
recommended actions include a continued focus on watershed measures to reduce phosphorus 
and sediment inflows, in-lake measures to protect desired uses of the lake, and a framework to 
measure the effectiveness of these measures and report progress.   

An adaptive management approach is recommended for the Ballston Lake and watershed 
stakeholders. Adaptive management is a “build and measure” approach that acknowledges 
uncertainties and uses data and information to define next steps. This approach to lake and 
watershed management is recommended for Ballston Lake considering the ongoing wastewater 
remedial measures, climate impacts on hydrology and lake temperature, projected population 
growth, presence of invasive species, and other emerging challenges.  
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2 Objectives	and	Scope	
In June 2001, the Capitol District Regional Planning Commission completed a Watershed 
Management Plan for Ballston Lake, Town of Ballston, Saratoga County. This document 
described the nature of the lake and watershed, analyzed and projected population changes, 
and described emerging challenges in controlling nonpoint sources of pollution affecting 
Ballston Lake. Phosphorus input from the lake watershed was identified as a primary challenge 
to long-term water quality protection and continued suitability of Ballston Lake as a habitat for 
native aquatic species and as a recreational asset for the community.  

Among the key recommendations of the 2001 Watershed Management Plan were updating the 
Town of Ballston’s zoning and subdivision ordinances, investigating feasibility and cost of 
creating a sewer district to serve regions of the lake watershed challenged by small lot sizes and 
aging septic systems located on soils with limited capacity for phosphorus sequestration, and 
tracking metrics of water quality conditions. The Town has made significant strides toward 
implementing these recommendations.  

In 2012, Ballston Lake was placed on Part 1 of the New York State Department of Environmental 
Conservation (NYSDEC) list of impaired waterbodies (the 303(d) list). The impaired waterbodies 
list includes lakes, rivers, streams, and estuaries across New York that exhibit water quality 
and/or habitat conditions that do not support their designated uses. Ballston Lake’s designated 
uses for aquatic life and recreation were considered as “impaired” by excessive phosphorus, 
which led to inclusion of the lake on the 303(d) list. Urban runoff/stormwater, erosion, and 
onsite wastewater treatment systems (septic systems) were cited as suspected sources of 
phosphorus. As discussed in this document, seepage from septic systems can also cause or 
contribute to the presence of pathogenic microorganisms.  

Phosphorus input and concentration is a major determinant of a lake’s primary productivity 
(defined as the growth of aquatic plants and algae, including cyanobacteria). Elevated nutrient 
and sediment inflows also affect habitat and can alter the distribution and species composition 
of native aquatic animals and plants. Ecosystem disturbance provides an opportunity for 
proliferation of aquatic invasive species (AIS).  For these reasons, NYSDEC considers 
investigating the root causes of waterbody impairment and identifying effective remedial 
measures as a top priority.  

Waterbodies included in Part 1 of the NYSDEC impaired waterbodies list require a Total 
Maximum Daily Load (TMDL) allocation or another effective water quality management strategy 
to address the impairment. A TMDL allocation is typically reserved for waterbodies where point 
sources are the major contributor to impairments. For many lakes in New York, including 
Ballston Lake, nonpoint sources are the major factor limiting use attainment. Other 
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comprehensive lake and watershed management planning efforts are appropriate to restore and 
protect these systems. The 2022 update to the Ballston Lake Watershed Management Plan is 
intended to provide the stakeholder community with information and recommendations to 
support an effective water quality management strategy.  

Funding for this update to the Ballston Lake Watershed Management Plan was awarded to the 
Town under the NYSDEC Invasive Species Management program. This update focuses on the 
underlying causes of the lake’s water quality conditions, including the presence of invasive 
aquatic plant species, and provides context for lake and watershed management. This update 
may also serve to inform future decisions regarding delisting Ballston Lake from Part 1 of the 
303(d) list.  

The 2022 update to the Ballston Lake Watershed Management Plan focuses on the following 
topics: 

 Analysis of watershed history, land use, and development patterns 
 Water quality status and trends 
 Biological community status and trends 
 Major sources of phosphorus 
 Recent improvements to water and wastewater infrastructure  
 Watershed-based measures to improve resilience and reduce inputs 
 In-lake measures to protect and enhance the lake’s desired uses  
 Recommendations for long-term monitoring and metrics to assess progress 

 

3 Cultural	and	Environmental	Setting	

3.1 Ballston	Lake	and	Watershed	
The plentiful fish and freshwater springs have historically made the Ballston Lake area an 
optimal spot for settlement. The 
Mohawk Indians were the first to settle 
on the banks of what was then called 
Long Lake, aptly named for its long 
and narrow shape. By the mid-1700s, 
Europeans began to colonize the 
western side of the lake. One of these 
settlers was Reverend Eliphalet Ball, for 
whom the Town of Ballston is named. 

Forest Park Landing, 1910. 
Credit: Schenectady Railway Company 
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In 1831 a railroad stretching from Saratoga to Schenectady was constructed, bringing residential 
growth to what had been a predominantly agricultural area. Ballston Lake became a tourist 
destination due to an electric trolley that transported residents from Schenectady to the dance 
pavilion, merry-go-round, fishing, and other activities that the Lake provided at Forest Landing 
(Capital District Regional Planning Commission, 2001). As its popularity grew, so did the number 
of camps and year-round residences. Many residential houses were built in the late 1950s and 
early 1960s when wastewater requirements were less stringent. Buell Heights was the first 
modern subdivision created, located near the south end of Ballston Lake. Not long after, 
additional subdivisions were created as more people looked to become permanent residents of 
the area. Septic systems of the subdivisions within the watershed are likely inadequate due to 
their age, small lot size, and poor soil capacity for wastewater disposal. 

Today, most homes surrounding Ballston Lake are year-round residences. Some of these 
residences use septic systems built the 1950s and 1960s, greatly increasing the risk of septic 
failure. Improvements to wastewater collection and treatment are discussed in Section 
7.2. Many activities that first attracted settlement in the Ballston Lake watershed remain. 
Residents continue to enjoy boating, fishing, ice-skating, cross-country skiing, and other forms 
of recreation. 

Ballston Lake is a small (1.09km2, 278 acres), elongated waterbody located northwest of Albany 
between Schenectady and Saratoga Springs in Saratoga County, New York (Figure 3.1). The lake 
is narrow (maximum width ~600 meters (0.37 miles) relative to its length (2.9 miles) and 
oriented to the NNE – SSW. Water flows from the lake through an outlet channel at the northern 
end and eventually reaches the Hudson River via Round Lake. Lake water surface elevation is 
indexed at 76 meters (250 feet). The surrounding 6,662 acre watershed exhibits moderate relief 
with a maximum elevation of 150 meters (492 feet) (Figure 3.2). The large watershed-to-lake 
area ratio (24) suggests a strong influence of land cover and land use on water quality. 

The Lake was formed approximately 11,000 years ago (Toney et al. 2003) in the abandoned 
channel of the Paleomohawk River, which carried meltwater from the retreating Laurentide Ice 
Sheet. The unusual morphometry, or shape and size, of Ballston Lake reflects its glacial origin 
and affects the lake’s stratification regime, water chemistry, and biological communities.  

Water depths in the northern portion of the lake are generally less than 6 meters (20 feet), while 
the narrow southern branch of the lake has depths exceeding 9 meters (30 feet). Although the 
mean depth of Ballston Lake is 7 meters (22 feet), the deep hole at the southern end is more 
than 30 meters (100 feet) deep. 
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Public access to Ballston Lake is available for canoes and kayaks via the Town of Ballston 
Recreation Area at the northern end of the lake. There is a privately owned powerboat launch on 
the northeast shoreline that was previously operated as a paid public launch (Figure 3.1). 

 

 

 
Figure 3.1: Ballston Lake, the Ballston Lake watershed, and location within New York State.  
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Figure 3.2: Elevation (meters) in the Ballston Lake watershed. 

A notable feature of Ballston Lake is the large area of wetland habitat within the watershed. 
Wetlands encompass a large portion of the Ballston Lake watershed (24%) and are an important 
factor affecting lake ecology, habitat, and water quality. Primarily located along watercourses 
and shorelines, wetland areas act as sediment and nutrient sinks during the growing season, but 
also can contribute to lake nutrient levels during periods of decomposition of organic matter. 
Wetland areas are delineated at a national level through the National Wetlands Inventory, as 
well as at the state level. The NYS Regulated Wetland maps include an area known as a “check 
zone”, described as an area surrounding confirmed wetlands into which wetlands may extend. 
Many of the areas included in the “check zone” consist of woody wetlands rather than emergent 
herbaceous wetlands (see Figure 3.9). Note that large areas of wetland listed on the National 
Wetlands Inventory are also mapped as NYS Regulated Wetlands (Figure 3.3). 
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Figure 3.3: Hydrologic and wetland features of the Ballston Lake watershed. 

 

3.2 Land	Use	and	Development	Patterns	
The proximity of Ballston Lake to densely populated urban areas has contributed to the 
extensive development of the shoreline and watershed as displayed in Figure 3.4. The National 
Land Cover Database (NLCD) is a compilation of categorized land cover/land use map data 
layers at 2-3 year intervals starting in 2001 (Homer et al. 2020). The NLCD datasets document 
increasing development in the watershed since completion of the 2001 Ballston Lake Watershed 
Management Plan. The increased development is primarily associated with a loss of forested 
land over the same interval (Figure 3.5). 
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Figure 3.4: Major transportation routes and addresses in the Ballston Lake watershed.  
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Figure 3.5: Land cover change in hectares (ha) from 2001-2019. 

Note: Data compiled from the NLCD 2019 (Homer et al. 2020). *Due to a classification error from the 2019 
NLCD, values for open water and wetland land cover types are based on the 2016 NLCD. 

 

Land cover and management practices exert a significant influence on the delivery of water, 
nutrients, and sediment from watersheds to lakes. Watersheds containing a large proportion of 
agricultural and/or developed land cover types are generally associated with higher levels of 
nutrient loading to surface waters, while watersheds containing mostly forested land typically 
have the lowest rates of nutrient loading. As shown in Figure 3.6, approximately 40% of the 
Ballston Lake watershed area was mapped in 2019 as developed (17.7%) or agricultural (22.8%).  

The Town of Ballston’s population has expanded from 9,757 in 2010 to 11,831 in 2020, based on 
the U.S. Census data. To accommodate the growing population and changing land uses, the 
Town has created a draft update to the 2006 comprehensive plan with zoning amendments. The 
proposed zoning amendments were released for public review in November 2021. Further 
information about this document and a link can be found in Section 7.3.1.  
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Figure 3.6: Proportional land cover, Ballston Lake watershed, 2019. 

 

While the percentage of the watershed in agricultural use has remained relatively unchanged 
since 2001, the conversion of forested land cover to developed land during this period is 
notable (Figure 3.5). Land cover maps from 2001 (Figure 3.7), 2011 (Figure 3.8), and 2019 
(Figure 3.9) illustrate the gradual increase in area and intensity of developed land use in the 
vicinity of roadways and major population centers. 

Much of the growth occurred in the southern portion of the watershed. However, note the 
significant increase in development between 2011 and 2019 in the northeastern corner of the 
watershed; this is associated with construction of a large housing project. Commercial 
development within the watershed is limited to local services and specialty goods and services. 
Two industrial sites are located at the north end of the watershed: Curtis Industrial Park (small 
office and light industrial operations) and the Corporate Technology Park along Route 50. 
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Figure 3.7: National Land Cover Database land cover class in 2001. 
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Figure 3.8: National Land Cover Database land cover class in 2011. 
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Figure 3.9: National Land Cover Database land cover class in 2019. 
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4 Ballston	Lake	Water	Quality	Status	and	Trends	

4.1 Regulatory	Classification	and	Best	Use	
The NYSDEC Water Quality Standards Program classifies surface waters for their designated best 
use. Class A and AA waters are waterbodies classified as suitable for drinking and culinary 
purposes, as well as primary and secondary contact recreation and fishing. The best usages of 
Class B waters are primary and secondary contact recreation and fishing. Class C waters are best 
used for fishing. Water quality of Class C waters should be suitable for primary and secondary 
contact recreation, although other factors may limit the use for these purposes. The best use of 
Class D waters is fishing, although natural conditions such as intermittency of flow may not be 
conducive to game fishing.  

Although Ballston Lake is classified as a Class A waterbody, meaning it is suitable for drinking 
water with filtration, there are no public water supply withdrawals from Ballston Lake for potable 
use. NYSDEC reviews water quality and habitat data to determine whether the designated uses 
are, in fact, supported.  

Since 1991, Ballston Lake has participated in the NYS Citizen Statewide Lake Assessment 
Program (CSLAP). This joint program of NYSDEC and the NYS Federation of Lake Associations 
(NYSFOLA) uses trained volunteers to collect water quality samples from lakes across the state 
using standard methods, submit the samples to a certified laboratory for chemical analysis, and 
record their observations of lake conditions. CSLAP offers immense value to lake managers; the 
data are comparable over time and among lakes. NYSDEC considers data from CSLAP in their 
assessment of whether a lake supports the designated uses associated with its regulatory 
classification.  

Two sites in Ballston Lake are routinely monitored by CSLAP volunteers. The “Deep Site”, located 
in the southern end of the lake (designated as P2 in Figure 4.1), has been monitored 
continuously since 1991. The “Shallow Site”, located in the northern region of the lake 
(designated as P3 in Figure 4.1), was monitored during 2007-2008 and 2011-2021. CSLAP 
samples are analyzed for forms of phosphorus (P) and nitrogen (N), as well as chlorophyll-a 
(Chl-a), pH, specific conductivity, calcium, chloride, and color. Since 2012, additional laboratory 
testing has been conducted to document the occurrence of cyanobacterial harmful algal blooms 
(CyanoHABs) and associated algal toxins. Measurements of water clarity and water temperature 
are made by volunteers in the field. 

As part of this updated Ballston Lake Management Plan, targeted monitoring was conducted by 
EcoLogic-UFI scientists on six occasions during 2020-2021 to supplement CSLAP and address 
data gaps. Sampling conducted during October 2020, December 2020, and April 2021 extended 
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the standard June-September monitoring period of CSLAP. Additionally, this supplemental 
monitoring focused on developing a better understanding of phosphorus cycling in Ballston 
Lake and how it is influenced by the lake’s unusual stratification regime. Vertical profiles of total 
and dissolved phosphorus, temperature, dissolved oxygen, pH, and specific conductivity were 
collected at five sites (P1, P2, P3, S1, S2; Figure 4.1). 

 

 

Figure 4.1: Bathymetric map of Ballston Lake and location within Saratoga County. 
Obtained from https://www.dec.ny.gov/outdoor/76423.html. 
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4.2 Limnological	Characteristics	and	Trophic	State	

4.2.1 Physical	Characteristics	and	Stratification	Regime	

The vast majority of lakes in New York State are holomictic, which signifies at least one period of 
complete mixing of the water column each year. In contrast, the deepest waters in the southern 
end of Ballston Lake have remained physically isolated from the remainder of the lake waters for 
millennia. Lakes that do not circulate, including Ballston Lake and a few others in New York State 
(e.g., Green Lake, Round Lake, Glacier Lake, Devil’s Bathtub) are termed meromictic. Wind-
induced turbulence is insufficient to mix the deepest region of Ballston Lake with the overlying 
water column. This deep layer, known as the monimolimnion, is permanently chemically 
stratified. In Ballston Lake, the monimolimnion occurs at depths of 23 meters (75 feet) and 
greater. According to available bathymetric data (Figure 4.1 and on-line at http://fishing-
app.gpsnauticalcharts.com), this permanently isolated layer of Ballston Lake occupies an area of 
slightly over one acre (5,000 square meters), which is less than one percent of the lake’s surface 
area. As a result of its permanent isolation from the rest of the lake, the monimolimnion is 
characterized by a year-round temperature of 6°C (Figure 4.2), anoxic conditions (Figure 4.4), 
high salinity (Figure 4.5), and exceedingly high total phosphorus concentrations (Figure 4.4). 

 

 

Figure 4.2: Thermal profiles of Ballston Lake at sites P1, P2, and P3: October 2020 – August 
2021. 

 

Temperature is a primary regulator of important physical, chemical, and biochemical processes 
in lakes and is perhaps the most fundamental parameter in lake monitoring programs. Lakes in 
the northeast exhibit major temperature transformations linked to annual changes in air 
temperature and incident light. Biochemical processes and the life cycles of aquatic organisms 
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are linked to the annual temperature cycle. Deep lakes stratify in summer in this region, with the 
warmer less dense water in the upper layers (epilimnion) and the colder denser water in the 
lower layers (hypolimnion).  A strong temperature/density gradient in intermediate depths 
between the epilimnion and hypolimnion (metalimnion) limits vertical transport of materials 
between these layers during summer. Gradients in temperature are largely absent over the late 
fall to spring interval, allowing active vertical mixing throughout the water column (e.g., 
turnover). Regions of Ballston Lake deeper than about 5 meters (16 feet) are strongly thermally 
stratified during the summer months (Figure 4.2, refer to panels E and F). While temperatures 
at the surface can exceed 25°C (77°F), temperatures remain below 10°C (50°F) at depths below 
10 meters (33 feet). Only modest differences in temperature were observed between the three 
monitored sites (Figure 4.2). 

 

UFI scientist with highly colored water sample from 30 meters depth. 

 

4.2.2 Trophic	State	and	Water	Chemistry	

4.2.2.1 Phosphorus	and	Nitrogen	

Phosphorus (P) plays a critical role in supporting plant growth. Phosphorus has long been 
recognized as the most critical nutrient controlling phytoplankton (microscopic plants and 
cyanobacteria present in open waters) abundance in most lakes in the north temperate zone. 
Degradation in water quality has been widely documented for lakes that have received 
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excessively high inputs of P from man’s activities. Increases in P inputs often cause increased 
growth of phytoplankton in lakes. Occurrences of particularly high concentrations of 
phytoplankton are described as blooms and high concentrations of scum-forming cyanobacteria 
are termed cyanobacterial harmful algal blooms (CyanoHABs).  The accelerated “aging” of lakes 
associated with inputs of P from man’s activities has been described as cultural eutrophication. 
Reducing P inputs to lakes is a proven restoration strategy to abate eutrophication and 
CyanoHABs. 

Three forms of P are commonly measured in limnological and water quality programs: total P 
(TP), total dissolved P (TDP), and soluble reactive P (SRP). TP is widely used as an indicator of 
trophic state (level of plant production). TDP and SRP are measured on filtered (0.45 µm) 
samples. Most TDP is assumed to be ultimately available to support phytoplankton growth. SRP 
is a component of TDP that is usually assumed to be immediately available to support 
phytoplankton growth. Particulate P (PP; incorporated in, or attached to, particles) is calculated 
as the difference between paired measurements of TP and TDP. The composition of PP can vary 
greatly in time for a particular lake, and between different lakes. Components of PP may include 
phytoplankton and other P-bearing particles resuspended from the bottom or received from 
tributary inputs. NYS has established a guidance value for TP of 20 µg/L (growing season 
average) to protect contact recreation in Class B and higher lakes, including Ballston Lake. 

As displayed in Figure 4.3, TP concentrations measured in the lakes’ upper waters during 2020 
and 2021 were above 20 µg/L on almost every sampling date; consequently, the growing season 
average guidance value (standardized as June 1 - Sept. 30) was exceeded in both years. Note the 
speciation of dissolved and particulate P. The relatively elevated dissolved fraction indicates a 
significant pool of this critical nutrient remains available for phytoplankton growth. Higher 
concentration of PP during August-September of 2020 and again during June-August 2021 are 
indicative of elevated algal biomass during the summer and early fall. Vertical profiles of TP 
during 2020-2021 depict mostly modest variations from site-to-site, but large increases within 
the monimolimnion at Site P2 (Figure 4.4).  
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Figure 4.3: Upper water measurements of total and dissolved phosphorus in Ballston Lake, 

2020-2021. 

 

 

Figure 4.4: Vertical profiles of total phosphorus in Ballston Lake at sites P1, P2, P3, S1, and S2: 
October 2020 – August 2021. 

Nitrogen is the other major nutrient affecting algal biomass in lakes and the composition of the 
algal community. Nitrogen (N) exists in several different forms in lakes. Two forms of N are 
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-). Ammonium is preferred 

over nitrate because it is more easily assimilated. For that reason, ammonium is frequently 
depleted to levels below the detection limits of common analytical procedures. Nitrogen is likely 
the second most critical nutrient controlling phytoplankton growth and becomes the limiting 
nutrient seasonally in some lakes. The development of N-limiting conditions is usually 
considered undesirable, as it may promote proliferation of bloom-forming cyanobacteria able to 
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utilize N from the atmosphere to augment or meet their N requirements. Successful attempts to 
control cyanobacterial biomass by reducing N are exceptionally rare. 

Four forms of N have been measured in Ballston Lake as part of CSLAP: total N (TN), total 
dissolved N (TDN), total ammonia (T-NH3), and total oxidized N (NOx). Total ammonia includes 
ammonium (NH4

+) and free (or un-ionized; NH3) ammonia. Ammonium is the dominant 
component at the pH values common to Ballston Lake. Two components contribute to NOx, 
NO3

-, and nitrite (NO2
-).  The dominant component, by a wide margin, is NO3

-, as NO2
- is almost 

always present in low concentrations due to its highly reactive character. Nitrogen cycling in 
lakes is complex; for example, biochemical processes can cause the conversion of organic N to 
T-NH3, T-NH3 to NOx, and NOx to T-NH3. 

Concentrations of N species are generally low in the upper waters of Ballston Lake, as reported 
by CSLAP. For example, concentrations of NOx measured at a depth of 1.5 meters are typically 
less than 50 µgN/L and often less than the analytical limit of detection (e.g., 5 µgN/L). 
Concentrations of T-NH3 are also routinely low in the upper waters, rarely exceeding 100 µgN/L. 
However, much higher T-NH3 concentrations have been measured in the hypolimnion (200-
2,000 µgN/L) where sources (e.g., decomposition processes) exceed sinks (e.g., algal uptake). 

4.2.2.2 Algal	Biomass	

Chlorophyll-a (Chl-a) is a photosynthetic pigment common to all phytoplankton and the most 
widely used surrogate measure of phytoplankton biomass. It is generally considered to be a 
more direct and reliable measure of trophic state than either TP or Secchi disk transparency. 
Increases in Chl-a concentrations generally indicate increased phytoplankton production. 
However, measurements of Chl-a do not resolve phytoplankton type, and the Chl-a content per 
unit biomass can vary according to species and ambient environmental conditions. Therefore, 
Chl-a is a preferred, albeit imperfect, measure of phytoplankton biomass.  

Rather wide variations in chlorophyll concentrations can occur seasonally, particularly in 
productive lakes like Ballston Lake. The details of the timing of these variations, including the 
occurrence of blooms, often differ year-to-year. However, the highest Chl-a concentrations (>20 
µg/L) often occur during August and September. Seasonal changes in phytoplankton biomass 
reflect imbalance between growth and loss processes. Factors influencing growth include 
nutrient availability, temperature, and light. Phytoplankton biomass is removed from the lake by 
settling, consumption by zooplankton, natural death, or export from the basin. During blooms, 
the rate of growth exceeds the summed rates of the various loss processes. 
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4.2.2.3 Water	Clarity	

The extent of light penetration in water (e.g., ability to see submerged objects), described as 
clarity, is closely coupled to public perception of water quality. Light penetration is particularly 
sensitive to the concentration, composition, and size of suspended particles. In lakes where 
phytoplankton are the dominant component of the particle population, measures of clarity may 
be closely correlated to concentrations of TP and Chl-a. In general, light penetration is low when 
concentrations of phytoplankton, or other particles, are high. Secchi disk transparency has a 
particularly long history in limnological studies and remains the most broadly used measure of 
light penetration. Secchi disk depth is regulated by a heterogeneous population of suspended 
particles that includes not only phytoplankton, but also clay, silt, and other finely divided organic 
and inorganic matter. 

In Ballston Lake, Secchi disk transparency typically varies between 1 and 3 meters, a range 
common to productive lakes. Higher transparency is usually associated with lower 
concentrations of Chl-a, and occurrences of low transparency generally coincide with elevated 
Chl-a concentrations (Figure 4.5). According to the relationship observed between Secchi 
transparency and Chl-a, and acknowledging the high level of scatter, a target transparency of at 
least 2 meters would correspond to Chl-a concentrations of approximately 12 µg/L or less. 

 

 

Figure 4.5: Evaluation of the relationship between Secchi transparency and chlorophyll-a in 
Ballston Lake, based on 1991-2020 CSLAP measurements. 
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4.2.2.4 Dissolved	Oxygen,	pH,	and	Specific	Conductance	

Other critical indicators of lake water quality and habitat include dissolved oxygen, pH, and 
specific conductance. The field effort to support this update to the 2001 Watershed 
Management Plan collected profiles through the water column at the deepest point of the lake.  

Vertical profiles of dissolved oxygen (DO) concentrations collected from October 2020 to August 
2021 are displayed in Figure 4.6. Concentrations of DO in the upper waters (depths of 0 to 3 
meters) ranged from 7 to 12 mg/L, levels adequate to support fishes and other aquatic biota. 
The deepest region of the lake (depths below 23 meters) is permanently anoxic and unsuitable 
for aquatic organisms. In the depth range from 3 to 23 meters, DO levels undergo wide seasonal 
changes. This depth zone was well-oxygenated in December 2020 and April 2021, but depleted 
of oxygen in October 2020, June 2021, and August 2021. Low DO concentrations in this region 
result in a lack of habitat suitable for coldwater fishes, which require both cold water 
temperatures and ample DO. This pattern of DO depletion during the summer to fall period is 
common in productive lakes that undergo thermal stratification.  
 

 

Figure 4.6:  Dissolved oxygen profiles of Ballston Lake at sites P1, P2, and P3: October 2020 – 
August 2021. 

 

Specific conductance is an aggregate measure of the summed ionic content of water and closely 
related to salinity. Results of the field measurements of specific conductance (Figure 4.7) 
collected during 2020-2021 demonstrate the distinct layering of Ballston Lake and the stability 
of the isolated monimolimnion. Above this layer, specific conductance values were 
approximately 0.5 Siemens per centimeter (S/cm) and mostly uniform with depth and from site-
to-site (Figure 4.7). 
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Figure 4.7: Specific conductance profiles of Ballston Lake at sites P1, P2, and P3: October 2020 

– August 2021 

In contrast to the stability of the specific conductance data, the upper waters of Ballston Lake 
exhibit seasonal fluctuations in pH measurements (Figure 4.8). The shift toward higher pH in the 
upper waters during the summer growing season is in response to photosynthesis (drawing CO2 
out of the water column to incorporate into plankton cells). Also note the influence of the 
thermal layering displayed in Figure 4.2 and its impact on the uppermost water layer. 

 

Figure 4.8: pH profiles of Ballston Lake at sites P1, P2, and P3: October 2020 – August 2021 
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reproduced in Table 4.1. Although Ballston Lake was categorized as eutrophic in 2020 
according to most water quality indicators, there were signs of improvement. Lake perception at 
the deep site improved from fair to good, and at both the deep and shallow sites HABs and 
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open water algae levels were rated as good. According to measurements of Chl-a and Secchi 
depth, the shallow site was considered to be mesotrophic, or moderately productive. 

Table 4.1: 2020 CSLAP “Lake Scorecard” for Ballston Lake - Deep and Shallow monitoring sites. 

Water Quality Indicators  Deep Site Shallow Site 

Average Year 2020 Average Year  2020

Phosphorus  Eutrophic  Eutrophic Eutrophic Eutrophic

Chlorophyll‐a  Eutrophic  Eutrophic Eutrophic Mesotrophic

Secchi   Eutrophic  Eutrophic Eutrophic Mesotrophic

Lake Perception  Poor  Fair Fair Fair

Harmful Algal Blooms  Fair  Good Fair Good

Open Water Algae Levels  Good  Good Good Good

Aquatic Invasive Species  Present Present 

 

4.4 Long‐Term	Water	Quality	Trends	
The potential to examine long-term temporal trends is among the key values of CSLAP. Access 
to a long-term dataset collected by trained volunteers using standard methods helps managers 
track inter-annual variability and assess water quality changes. CSLAP data collected between 
1991 and 2021 are plotted in Figure 4.9. The three trophic state indicator parameters (TP, Chl-a, 
and Secchi depth) demonstrated similar trends: deteriorating conditions from the 1990s through 
the 2010s and a subsequent improvement. However, there is considerable interannual variability 
within these general trends and Ballston Lake remains eutrophic. Note that the presence and 
abundance of grazing organisms (e.g., zooplankton, benthic mussels) and meteorological 
conditions (wet year vs. dry year and timing of precipitation events) can also influence summer 
average values. Recent decreases in TP and Chl-a, and increased is Secchi disk transparency are 
consistent with impacts from filter feeding dreissenid (zebra and quagga) mussels; however, a 
cause for these water quality changes has not been definitively established. 
 
The lower panel of Figure 4.9 indicates increasing water temperatures since the early 1990s. 
These data are consistent with increasing air temperatures as well as data from lakes across NYS 
and beyond. The impacts of climate change on lake temperatures and thermal stratification 
regimes have been well documented. Increased temperature will affect the lake ecosystem in 
fundamental ways: aquatic habitat, dissolved oxygen levels, organismal growth rates, risk of 
cyanobacterial blooms, and the potential for continued influx of non-native species. 
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Figure 4.9: Summer (June - Sept) average water quality conditions, upper waters of Ballston 
Lake, 1991-2021. 

Another tool used to evaluate trends in lake productivity is the trophic state index (TSI), which 
classifies lake trophic state on the basis of algal biomass (Carlson 1977, Carlson and Havens 
2005). TSI is a continuous index, ranging from 0 to 100, determined independently for the three 
commonly used indicators of trophic state: total phosphorus, chlorophyll-a, and Secchi disk 
transparency.  According to TSI values for TP, Chl-a, and Secchi, Ballston Lake has remained 
eutrophic, or highly productive, since the 1990s (Figure 4.10). Recent decreases in TP and Chl-a 
have not translated to improved Secchi transparency. 

Relationships between these trophic state variables can provide information related to nutrient 
limitation and the composition of the phytoplankton community. In Ballston Lake, the TSIs 
based on TP and Chl-a track each other closely, with TSI-Chl values being higher throughout the 
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1991-2020 period (Figure 4.10). Values of TSI-Secchi were lower than the other indicators 
during 2000-2018 and followed a different temporal pattern. These relationships suggest that: 
(1) algal growth is phosphorus limited; (2) the phytoplankton community is dominated by large 
taxa, such as colonial and filamentous cyanobacteria; (3) the impact of inorganic particles on 
transparency is becoming increasingly important; and (4) zooplankton grazing doesn’t exert a 
strong influence on algal biomass.  

 

Figure 4.10: Time series of the trophic state index values for total phosphorus, Secchi disk 
transparency, and chlorophyll-a:  Ballston Lake, 1991-2021. 

 

4.5 Emerging	Issues	

4.5.1 Cyanobacterial	Blooms	

Cyanobacterial harmful algal blooms (CyanoHABs) are the rapid growth or accumulation of 
cyanobacteria that can cause harm to people, animals, or the local ecology. Cyanobacteria, also 
known as blue green algae, are an undesirable form of phytoplankton capable of producing 
toxins and forming surface scums. CyanoHABs and their toxins can harm people, animals, 
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aquatic ecosystems, the economy, drinking water supplies, property values, and recreational 
activities, including swimming and commercial and recreational fishing 
(https://www.epa.gov/cyanohabs, https://www.dec.ny.gov/chemical/77118.html). 

Citizen volunteers and shoreline residents have monitored algal blooms as part of CSLAP for 
many years. At least one confirmed algal bloom was recorded during 2010, 2012, 2013, 2014, 
2017, and 2021 (NYSDOH, 2009-2012; NYSDEC, 2019; NYSDEC, 2021). Although open water and 
shoreline blooms of cyanobacterial taxa capable of producing toxins (e.g., Microcystis and 
Dolichospermum) have been reported in Ballston Lake, toxin concentrations have been 
consistently low. It should be noted that additional blooms may have occurred and not been 
reported. 

Nutrient availability, especially availability of phosphorus, is a key determinant of algal growth, 
the potential for CyanoHABs, and the occurrence of high toxin levels. Stable stratification, warm 
water temperatures, and quiescent conditions favor CyanoHABs. There is also a connection 
between land use and the occurrence of CyanoHABs. Lakes located in watersheds that are 
mostly forested have lower nutrient levels and are less likely to experience blooms compared to 
those in largely agricultural or developed watersheds. Although the reasons are not completely 
understood, there is a scientific consensus that the frequency and intensity of CyanoHABs has 
increased in waterbodies worldwide. 

Not all algal blooms contain cyanobacteria, and even blooms that contain cyanobacteria may 
not contain toxins; however, precautionary measures should always be taken in the presence of 
an algal bloom because toxicity cannot be evaluated by eye. It is important to report algal 
blooms to the NYSDEC HABs notification site and remind lake users that they and their pets 
should avoid contact with blooms. Additional information is available on the NYSDEC HABs 
website (https://www.dec.ny.gov/chemical/77118.html). 

4.5.2 Pathogenic	Microorganisms	

Water quality testing of watershed streams and Ballston Lake waters for the potential presence 
of pathogens has been conducted regularly since 2013 (Table 4.2). Testing for coliform bacteria, 
especially fecal coliforms and E. coli, provides an indicator of potential presence of fecal material 
from surface runoff and/or seepage from faulty and poorly maintained septic systems. 
Bacteriological samples collected from watershed tributary streams exhibit consistently high 
fecal bacterial counts that exceed public health standards. In addition, E.coli counts have been 
detected above critical thresholds at multiple locations. Although bacterial counts can be 
elevated during high flow events even in areas that are rural or mostly undisturbed (e.g., 
Dondero et al., 1977; Kleinheinz, 2017; Crim et al., 2012), samples collected within the Ballston 
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Lake watershed indicate that developed areas are the primary source of fecal contamination. 
Contact with tributaries during high flow events should be avoided due to the potential 
presence of pathogenic bacteria. 

Total and fecal coliform bacteria counts measured in the lake are well below those measured in 
the tributaries. Maximum counts in the lake often coincided with periods directly following 
runoff events (Bob Duncan, personal communication, 7/22/15). However, elevated bacterial 
counts likely do not persist in the lake environment; microorganisms adapted to living in the 
mammalian gut do not survive the sunlight and ambient lake temperatures (McFeters and 
Stuart, 1972).  

NYS Department of Health standards for contact recreation limit fecal coliform bacteria counts 
to 200 colony-forming units (cfu) per 100 ml calculated as a monthly geometric mean from a 
minimum of five samples. Many public health agencies also employ a single sample limit of 
1000 cfu/100 ml to determine whether a permitted bathing beach meets public health 
standards. Based on review of available data, it appears that water samples from Ballston Lake 
have not exceeded public health guidelines for the indicator organisms. Although the lake does 
not have a public bathing beach, bacteria levels in the lake are monitored routinely by the Town 
of Ballston and BLIA.  

Table 4.2: Fecal Coliform colony counts in Ballston Lake. Information provided by David Pierce 
(personal communication). The samples were analyzed by Darrin Freshwater 
Institute. 

Year 
Average Colonies Count/100 mL 

(Number of Samples) Range 

2013 24 (n = 7) < 15 - 70 

2014 < 20 (unknown) < 10 - ~20 

2015 180 (unknown) unknown 

2017 75 (n = 20) 1 - 630 

2018 79 (n = 14) 4 - 260 

2019 47 (n = 24) 1 - 370 



 

Ballston Lake Management Plan  28  February 2022 

Approximately 25 lakeshore residences use water from the lake for domestic purposes (D. 
Pierce, 1/10/22). Although Ballston Lake is considered a Class A waterbody and suitable for 
potable water supply following treatment, drawing lake water for domestic use is not advisable. 
Runoff and groundwater seepage from the watershed increases the risk of pathogenic 
microorganisms reaching the lake. The lake is not monitored for compliance with public health 
standards for drinking water.  

4.5.3 Organic	Micropollutants	

Potential threats to water quality include other anthropogenically derived contaminants, 
including chemicals of emerging concern (CECs). Bacteria and CECs can enter the lakes through 
point and nonpoint sources, including wastewater treatment plant discharges, surface runoff, or 
potential septic and grey water seepage within the watershed. Chemicals of emerging concern 
are organic micropollutants that are derived from products used by humans as pharmaceuticals, 
pesticides, household chemicals, or personal care products. Although the impact of CECs on 
humans is currently considered minimal, these trace contaminants may have adverse long-term 
effects on aquatic organisms, which in turn affects aquatic ecosystem health and water quality 
(Daughton and Ternes, 1999; Jasinska et al., 2015). 

Although bacterial indicators are monitored regularly in Ballston Lake and the watershed, other 
pathogens and CECs are often difficult to monitor because analytical tests for such compounds 
are not widely available. In 2019, Ballston Lake was included in a novel CEC monitoring program 
(Wang et al. 2020).  CSLAP volunteers collected four samples from the lake; samples were 
collected at each of the two CSLAP sites on two occasions during the 2019 summer monitoring 
season. Four CECs: sucralose, atrazine, imazapyr, and metolachlor OA were detected in all four 
samples. Overall, 13 unique CECs were detected from the sampling event. Eleven of the detected 
CECs were present at both sites, but concentrations varied and the CEC was not always 
simultaneously present at both sites. Additional information regarding this work can be found in 
Appendix C.  

Compared with other lakes in New York, Ballston Lake contained similar classes and 
concentrations of organic micropollutants (Wang et al., 2020). Every lake in the NYS study 
contained at least one organic micropollutant linked to human activities within the watershed. 
The total number of organic micropollutants detected and cumulative sum of organic 
micropollutants concentrations were related to both land use (i.e., percentage of 
urban/residential or agricultural lands) and water quality.  

Total concentrations of certain organic micropollutants, such as protriptyline, sucralose, and 
caffeine, were positively correlated with the amount of urban/residential land in the watersheds; 
these three substances are associated with wastewater and suggest a wastewater source. Other 
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frequently detected CECs included benzothiazole (commonly found in automobiles’ antifreeze, 
coolants, and rubber products), atrazine and metolachlor (two of the most used agricultural 
herbicides in the nation), and caffeine and sucralose (Wang et al., 2020). Many of the 
compounds detected are believed to enter the water via surface runoff or wastewater inputs, but 
more research on the transport, persistence, and biological effects of CECs is needed. 

Another investigation of the potential for wastewater to reach Ballston Lake was conducted by 
Professor Greg Boyer of the State University of New York College of Environmental Science and 
Forestry in 2015. Dr. Boyer and his team measured the relative concentration of optical 
brighteners along the Ballston Lake shoreline. Optical brighteners are chemicals that are 
commonly added to laundry detergents and serve as indicators of the presence of septic system 
leachate or wastewater treatment plant discharge (Poiger et al., 1998). 
 
Concentrations of optical brighteners were generally higher along the developed shorelines in 
the southern and central basin of Ballston Lake compared with the less disturbed northern basin. 
These results provide additional evidence of human impacts within the Ballston Lake watershed. 
The measurement can be affected by elevated levels of naturally occurring colored dissolved 
organic matter, but paired observations of dissolved organic matter and optical brighteners in 
the Ballston Lake samples suggest that the detected inputs were likely not of natural origin. 
 
Because potentially pathogenic microorganisms and CECs enter waterbodies in the same ways 
nutrients do, best management practices are recommended to potentially reduce their presence 
in the environment. This topic is addressed in Section 8. 

4.5.4 Flooding	

As a result of climate change, increasing amounts of precipitation and the frequency of intense 
precipitation has increased the likelihood of inland flooding (Walsh et al., 2014). While flash 
flooding is often expected in small tributaries, many lakes, including Ballston Lake, are 
experiencing periods of prolonged elevated lake levels. Inland flooding can not only damage 
properties, but also affect water quality by inundating nearby septic systems. Septic leach fields 
become saturated and compacted, and as a result, nutrients and contaminants can leach into 
the flood waters. Other components of a septic system can also fail during flooding events 
causing potential health and environmental impacts (EPA, 2021). 

Lake level and rainfall are monitored by BLIA volunteers (Dave Pierce, personal communication). 
In 2020 (a dry year), lake levels averaged 5.9 inches below flood stage (22 inches), whereas in 
2021 (a wet year) water levels averaged 1.0 inches below flood stage. Multiple flooding events 
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occurred in 2021 during rainfall events and were exacerbated by the decrease in infiltration 
capacity from saturated soils across the watershed. 

Flood conditions are hypothesized to be related in part to beaver activity downstream of the 
lake outlet. Efforts to reduce flood risk include the proposed installation in spring 2022 of a 
Beaver Deceiver™, a flow device that transports water from upstream of the beaver dam located 
within the small outlet channel of the lake to the area below the dam. The device provides a 
means to mitigate the damming effects of beaver activity. The concept is that the Beaver 
Deceiver™ will increase the rate at which water can flow from the lake, thus reducing the risk of 
prolonged flooding from high rainfall and snowmelt events. 

Efforts to increase hydrologic resilience of the watershed are key to moderating flood risk. 
Measures to reduce the total amount of impervious surfaces are recommended to reduce the 
quantity of runoff produced during heavy precipitation events. Updated infrastructure and 
incorporation of green infrastructure and low impact development approaches are needed to 
manage the volumes of runoff that occur with the expected increase of severe weather events. 

5 Ballston	Lake	Biological	Community	Status	and	Trends	

5.1 Macrophyte	Community	

In 2019, scientists from the Darrin Freshwater Institute (DFI) completed a macrophyte survey of 
Ballston Lake and reported 13 species within the lake and a total of 22 when adjacent shoreline 
areas were included (Eichler, 2019). Many species are characteristic of lacustrine wetland areas 
including floating-leaved (e.g., white water lily, spadderdock), free-floating (e.g., duckweeds), 
and submerged plants (e.g., water milfoil; Tiner, 2000, Eichler, 2019). Three aquatic invasive 
species, Eurasian watermilfoil (Myriophyllum spicatum), water chestnut (Trapa natans), and curly-
leaf pondweed (Potamogeton crispus), were confirmed present. 

Eurasian watermilfoil and water chestnut have been present in Ballston Lake for at least 26 years 
(Eichler, 1996). Personal reports by BLIA members participating in harvesting and monitoring 
events indicate that curly-leaf pondweed has been present in Ballston Lake for at least a decade 
(Eichler, 2019); the first formal documentation of the invasive plant in Ballston Lake, though, was 
made during the August 2019 survey by Darrin Freshwater Institute. 

Distribution of the three invasive macrophytes was similar to that of the native species; most 
macrophytes are located within the shallow northern section of the lake or along the shoreline 
of the southern, deep section. The lake’s bathymetry restricts rooted plant growth to areas that 
present the greatest impact on usage and aesthetics, the northern section of the lake and close 
to shorelines at depths less than 3.3 m (11 ft; Eicher, 2019). The two most commonly observed 
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plants were both native species: coontail (Ceratophyllum desmersum) and white water lily 
(Nymphaea odorata).  Native species were present at more than half of all sampling locations in 
2019 and were more dominant than invasive species in the littoral zone of the lake (Eichler, 
2019). 

Based on the DFI survey results, although there are 22 species present in and directly adjacent to 
Ballston Lake, areas of the lake with dense plant growth often are monocultures or dominated 
by a single species. Both invasive and native plants can create monocultures, but invasive 
species can rapidly overtake and maintain dominance in shallow systems without management 
efforts in place.  The relatively limited extent of the lake’s littoral zone dominated by Eurasian 
watermilfoil, water chestnut, and curly-leaf pondweed indicates that control measures can be 
effective. 

In 2021, residents reported nuisance levels of bladderwort (Utricularia spp.) (D. Pierce, personal 
communication). Although this free-floating plant was not collected in the 2019 survey, its 
presence in Ballston Lake has been described since 1932 (Eichler, 2019). Bladderwort can survive 
in wetlands due to their ability to utilize both carnivory and photosynthesis to maintain 
metabolic functions (Albert et al., 2010). The namesake bladders present on the plant capture 
and digest zooplankton; bacteria, algae, and diatoms may also be housed in the bladders and 
benefit from a mutualistic relationship with the plant (Albert et al., 2010). Although bladderwort 
can live in nutrient-poor environments, waters with high nutrient concentrations offer greater 
concentrations of prey (i.e., zooplankton). Higher rates of zooplankton capture allow for 
extended growth and propagation (Adamec, 2018). 

5.2 Fish	Community	

Ballston Lake supports a diverse warmwater fish community. Populations of largemouth bass 
(Micropterus salmoides), smallmouth bass (Micropterus dolomieu), yellow perch (Perca flavescens), 
brown bullhead (Ameiurus nebulosus), bluegill (Lepomis macrochirus), longear sunfish (Lepomis 
megalotis), pumpkinseed (Lepomis. gibbosus), rock bass (Ambloplites rupestris), northern pike 
(Esox lucius), black crappie (Pomoxis nigromaculatus), and carp (Cyprinus carpio) are documented 
present. During the summer, Ballston Lake lacks the combination of cool water temperatures 
and high dissolved oxygen concentrations necessary for survival of coldwater fish, such as trout 
or salmon. Favorable water temperatures, food availability, and habitat for nursery and refugia 
provided by the littoral macrophyte community are key to supporting the Ballston Lake fish 
community. 
 
Recreational fishing on Ballston Lake is a popular activity. While there are no formal studies of 
fish populations, anglers have reported catching trophy size largemouth bass. Juvenile fish from 
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the lake have been used for biological research (e.g., Brown and Brenan, 2000; Cowan and 
Brown, 2000), including the non-native green sunfish (L.cyanellus; 
https://www.dec.ny.gov/animals/94658.html. 

Water quality conditions, food availability, and habitat quality are critical for maintaining the 
lake’s diverse and productive fish community. Stresses to these resources can cause diminished 
reproductive success and a reduced number of fish comprising a given year class (defined as 
recruitment) and affect fish growth of juvenile and adult fishes. Stressors can include: 

 Thermal (water temperature at the limits of biochemical tolerance) 
 Low dissolved oxygen (respiratory distress) 

o Note that elevated turbidity contributes to limited gas exchange across the gills. 
 Invasive species 

o Invasive species often have no natural predators to help control their population. 
They may exhibit other characteristics, including increased aggression or more 
generalist feeding, that can directly impact native species or indirectly affect the 
availability of food and habitat for native species. 

o Invasive aquatic plants can diminish available habitat for fish reproduction, 
recruitment, and refuge. 

 Limited or low-quality food sources, including benthic macroinvertebrates. 
o As noted in the 2001 NYSDEC study of sediment toxicity of lakes treated with the 

common algaecide copper sulfate (CuSO4), macroinvertebrate communities are 
adversely affected by this chemical. Ballston Lake was treated with copper sulfate 
in the 1990s. Prolonged application increases sediment copper concentrations 
and can contribute to a loss of species richness. In 1994, five macroinvertebrate 
taxa were found at two sites within Ballston Lake; both sites had low biodiversity 
with greater numbers of species within the Chironomidae and Oligochaeta taxa; 
these groups are classified as highly tolerant to various pollutants (NYSDEC, 
2001). 

 Degraded water quality from algal blooms 
o Algal blooms can adversely impact fish by altering water chemistry and 

contributing to low dissolved oxygen concentrations in localized areas. 
Additionally, harmful algal blooms with high concentrations of toxins can be 
lethal to fish and other organisms. 

Although Ballston Lake supports a diverse and productive fish community that enables a variety 
of recreational angling opportunities, multiple stressors represent threats to this resource, 
including climate change, introductions of new AIS, and management activities. 
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5.3 Benthic	Community	

One of the more recent invasive species reported in Ballston Lake is a benthic bivalve. The zebra 
mussel (Dreissena polymorpha) and quagga mussel (Dreissena bugensis) are collectively referred 
to as dreissenids. Dreissenid mussels were confirmed present in Ballston Like and have been 
consistently reported through CSLAP since 2010. 

These non-native species were introduced to the Great Lakes and first identified in 1986. They 
have spread rapidly through the Great Lakes and connecting waterways and major river systems 
across the northeastern US. Adverse impacts of dreissenids include interference with recreation, 
damage to infrastructure and equipment, and altered water quality. The mussels are linked to 
the formation of cyanoHABs due to their ability to recycle bioavailable phosphorus and feeding 
preferences (Raikow et al. 2004, Sarnelle et al. 2005). 

6 Sources	of	Phosphorus	

6.1 External	Loading:	Watershed	and	Groundwater	Contribution	

A central challenge in watershed management is quantifying the magnitude and relative 
importance of the flows of water, sediments, and nutrients from the landscape into the 
waterbody. The vast majority of surface runoff and transport occur during storm events, which 
are challenging to sample and analyze. Another challenge is estimating the subsurface flux of 
groundwater affected by septic systems and the associated transport of dissolved nutrients and 
microorganisms to the waterways. 

Managers have adopted various strategies to estimate inputs from both surface runoff and 
groundwater seepage that encompass monitoring and mathematical modeling. There is an 
extensive amount of published literature documenting the relative contribution of various 
environmental characteristics (e.g., slopes, soils, meteorology), land cover types (e.g., developed 
areas, agricultural areas, forests), and management practices (e.g., cropping practices, organic 
and inorganic fertilization rates, density of impervious surfaces) on export of water, sediment, 
and nutrients. Taken together, these approaches can help guide prioritization and 
recommendations for long-term restoration and protection. 

6.1.1 Subwatershed	Monitoring	Data	

Volunteers from the BLIA conducted event monitoring of three sub-watersheds to Ballston Lake 
for seven precipitation events. The team collected stream samples during rainfall events of 
sufficient magnitude to increase streamflow above base flow conditions.  Samples were analyzed 
for total phosphorus (TP); this is a composite of all fractions of phosphorus including particulate 
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and dissolved forms. Particulate phosphorus generally increases with increasing streamflow, 
while dissolved forms often exhibit a dilution effect with increasing flow. 

Results of the storm event sampling in the three tributaries provides insight into watershed 
loading. Two of the monitored streams drained subwatersheds with similar land use and a low 
percentage of developed lands. These two subwatersheds (Sweet Road and Saunders Road) are 
located in the northern region of the watershed. The third monitored subwatershed (Buell 
Heights) is in the highly developed southern portion. The streams draining the low development 
areas contributed similar areal loading rates of TP. In contrast, the areal loading rate of TP was 
much higher (over four times greater) in the Buell Heights area. Note that the sampling station 
of the Buell Heights stream was located upstream of a large wetland complex, which likely 
slowed water velocity and captured some of the TP load. This highly developed portion of the 
watershed remains a prime target for managing watershed nutrient loading. 

The relationship between TP concentration and streamflow (C-Q) measured by Miller et al. 
(2012) is displayed in Figure 6.1. This analysis demonstrates differences among the monitored 
tributaries. The C-Q regression plots from Saunders and Sweet Roads have comparable slopes, 
indicating similar responses of TP loading with increasing flow. Saunders Road TP 
concentrations were slightly lower than those measured at Sweet Road across all flows; this is 
likely a reflection of the extensive forested land and wetlands in the Saunders Rd subwatershed 
(refer to Figure 6.1). Streamflow measured at the Saunders subwatershed was higher than 
measured at Sweet Road during all sampling events; this finding is consistent with the relative 
sizes of the subwatersheds (Saunders Road was the largest of the three). 

The Buell Heights sub-watershed C-Q relationship offers a sharp contrast to the others. Note the 
much steeper slope of the regression line and higher flows relative to the size of the watershed 
(Figure 6.1). Because nutrient load is the product of flow and concentration, the steeper slope 
for Buell Heights indicates a much larger loading potential than the shallower slopes observed in 
the Saunders Road and Sweet Road subwatersheds. 

 



 

Ballston Lake Management Plan  35  February 2022 

 

Figure 6.1: Concentration (C), Flow (Q) relationships (log scale) derived using raw data from 
Miller et al. 2012 for three Ballston Lake tributary sub-watersheds with linear 
regression formulas and fit statistics. 

 

6.1.2 Modeled	Estimates	of	Phosphorus	Load	

As discussed above, quantifying the relative contribution of water, nutrients, and sediment is a 
central task in lake and watershed management. Water flux, or hydrology, is central to this 
analysis. Outside of atmospheric deposition, which in most systems is a very small fraction of 
total load, dissolved and particulate substances reaching Ballston Lake are transported there by 
water.  Determination of external pollutant load therefore is dependent on understanding the 
watershed hydrology. 

The need for continuous and contemporary records of flow from multiple subwatersheds to 
assess watershed loading prior to, during, and following management actions and or watershed 
development or land use changes, presents a unique challenge. The time and financial 
investment to support this type of monitoring can be significant and cost prohibitive. To help 
address this data gap, engineers and scientists have developed mathematical modeling tools 
based on known watershed properties for estimating hydrology and loading. Models can be 
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applied to address three important management questions: 1) general loading trends of 
important nutrients, 2) relative importance of various sources to overall loads, and 3) projected 
impacts of future management actions. 

Precision and accuracy of mathematical models can be greatly improved by incorporating site-
specific knowledge and local data. In many situations, data from small subwatersheds can help 
calibrate a watershed wide model. The Enhanced Generalized Watershed Loading Functions 
(GWLF-E) is a combined distributed/lumped parameter watershed model, allowing for multiple 
land use/land cover scenarios. GWLF-E is currently integrated in an online platform maintained 
by the Stroud Water Research Center (Model My Watershed, www.modelmywatershed.org). This 
publicly available tool enables users to delineate a watershed of interest and model water 
quality and hydrology. The online tool uses available geospatial information system (GIS) layers 
to derive inputs for the area of interest and local meteorological data for 1961 through 1990 to 
model water quality and estimate watershed loading rates. 

Scientists from UFI downloaded the GWLF-E model files and modified the input files to include 
more contemporary (1998 – 2013) and localized weather data for Ballston Lake. The data source 
utilized for compiling more recent meteorological data is Climate Forecast System Reanalysis 
https://globalweather.tamu.edu/. The UFI team updated the default GWLF-E model calibration 
using values from previous studies utilizing this tool for NYS watersheds along with local GIS 
information (Table 6.1). Input files incorporated updated land cover data consistent with the 
2019 conditions compiled as part of this study (Figure 3.9). This updated model calibration 
allows a preliminary examination of watershed hydrology and loading, but lacks site specific 
data needed to support specific conclusions and strong recommendations. We recommend that 
a more rigorous and complete watershed modeling effort be conducted to guide future 
management of the Ballston Lake watershed. 

A notable difference between the land cover downloaded from the Model My Watershed online 
tool and the more recent and accurate NLCD 2019 is that a majority of agricultural land is 
designated as Hay/Pasture instead of cultivated crops in the NLCD 2019 data. This difference 
represents an improved capability to assign land cover types and not an actual change in land 
cover (Homer et al., 2020). An additional important modification was changing the population 
served by septic systems; this modification reflects assumptions listed in Table 6.1. 

GWLF-E models watershed hydrology as a key component of estimating phosphorus load. A 
significant shortcoming of this preliminary watershed modeling effort is the lack of sufficient 
hydrological data to calibrate the model coefficients which drive hydrology, and therefore 
nutrient loading. Within the confines of the available data, a preliminary effort can still be useful 
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to guide resources for watershed management. Results of the estimated watershed loads from 
application of GWLF-E are presented in Table 6.2. 

Table 6.1: Adjustments to GWLF-E model calibration for the Ballston Lake watershed. 

Category Driver 
Downloaded 
Value from 

MMW 
Calibrated 

Value Justification 

Weather 
Data Weather Years 1961-1990 1998-2013 Provide more contemporary estimate and 

annual variability 

Transport Land Cover Area 
Previous 

version of 
NLCD 2011 

NLCD 2019 Homer et al., 2020 

Transport % tile drainage 0 0.1* UFI, 2021 

Transport Sed A 
Adjustment 1.5 0.3 Penn State, 2007; UFI, 2021 

Transport Adjust %ET 1.25 1 UFI, 2021 

Nutrient 
Dissolved runoff 
coefficient for 
Hay/Pasture 

0.52 0.2 (Haith, 1992) 
Table B-15 

Nutrient 
Dissolved runoff 
coefficient for 

Crops 
0.52 0.3 (Haith, 1992) Table B-15 

Nutrient Septic System 
Populations 

61  
(all functioning)

325  
(20 ponded, 

162 short 
circuited and 3 

direct) 

Addresses within a 250-foot buffer of lake 
or tributaries (Figure 3.4). Failure rates 

estimated from phosphorus TMDL reports 
for similar New York Lakes (The CADMUS 

Group, 2008, 2012). 

Animal Dairy Cows 
Grazing Yes No Local dairy farmers (personal 

communication, Nov. 2021) 

Delivery Percent 
Drainage 0 0.4* Visual estimate (Figure 3.3) 

* Percent expressed as a decimal 
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Table 6.2: Preliminary estimate of annual total phosphorus (TP), total nitrogen (TN), and total 
suspended sediment (TSS) loads estimated by GWLF-E for 16 years (1998 – 2013) 
using calibrated model coefficients from Table 6.1. 

Statistic TP, kg/yr TN, kg/yr TSS, kg/yr

mean 1,096 19,133 230,000

min 784 13,091 121,000

max 1,691 32,375 598,000
 

GWLF-E estimates of TP loading according to source (Figure 6.2) indicate that cultivated 
cropland contributes a disproportionate TP load relative to its land area. Data from the 2019 
NLCD indicates that less than 10% of the agricultural land is utilized for cultivated crops, with 
the remainder used as Hay/Pasture. Maintaining this low level of cultivated cropland, or 
implementing agricultural best management practices for hay and pasture lands converted to 
cultivated row crops, is recommended for managing future nutrient and sediment inputs to 
Ballston Lake.  

Another observation from the preliminary model application is that the multiple sources of TP 
from the Ballston Lake watershed are relatively balanced; there is no dominant source. This 
finding suggests that long-term watershed management to restore and protect Ballston Lake 
needs to focus on multiple targets. There is no single solution to reducing external loading.  
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Figure 6.2: Sources of watershed loading (mean annual load in kg for 16 years from 1998-
2013) for a preliminary GWLF-E model run using the calibration shown in Table 
6.1. Note the logarithmic scale of the y-axis. 

 

6.2 Internal	Loading	

As described in Section 4.2 (Limnological Characteristics and Trophic State), the deepest 
layer of Ballston Lake exhibits a unique chemical profile that is a result of its physical isolation 
from the rest of the lake waters. The monimolimnion layer is highly enriched in phosphorus. The 
gradient in TP through the water column literally varies by several orders of magnitude. Whether 
and to what extent these highly enriched deep waters contribute phosphorus to the lake’s upper 
waters is of great interest.  

Based on the profile sampling and chemical analyses completed for this investigation, it appears 
that internal loading from the deepest layer (the monimolimnion) is not a significant factor in 
the lake’s phosphorus budget. The field profiles indicate extreme stability of the stratification 
regime; the specific conductance data suggest negligible exchange between the isolated layer 
and the upper waters. Moreover, the deep layer represents a small fraction (on the order of 1%) 
of the lake’s surface area and volume.  
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However, much of the phosphorus entering Ballston Lake from the watershed will not settle into 
the monimolimnion because it covers a negligible fraction of the lake bottom. Both particulate 
and dissolved fractions may continue to cycle through the lake ecosystem and contribute to the 
lake’s primary productivity. Particulate phosphorus may become available to the rooted 
macrophyte community, and once these annual plants go into senescence and decompose, their 
nutrient content enters the water column and is available to support the growth of algae and 
cyanobacteria. Dreissenid mussels may also contribute to nutrient cycling within the lake by 
converting particulate forms of phosphorus (e.g., algae) to dissolved forms.  

Vertical profiles of total dissolved phosphorus (TDP) depict distinct increases at a depth of 11 
meters at Site S1 during October 2020 and August 2021 (Figure 6.3A, F). The location (upper 
hypolimnion) and timing (late summer, fall) of these increases is indicative of internal loading of 
phosphorus from anoxic sediments. This is a common phenomenon in productive lakes that 
become depleted of oxygen in the lower water during summer. This phosphorus is made 
available to phytoplankton on a limited basis when the lake is stratified as a result of turbulent 
mixing between the epilimnion and hypolimnion. However, internal loading can represent a 
major source of phosphorus when phosphorus rich layers are mixed into the upper waters 
during fall turnover. If the observed timing is typical, this would not occur prior to October. This 
suggests that internal loading is not a major source of phosphorus contributing to CyanoHABs 
during the summer and early fall. 

 

Figure 6.3: Vertical profiles of total dissolved phosphorus in Ballston Lake at sites P1, P2, P3, 
S1, and S2: October 2020 – August 2021. 
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7 Recent	Actions	to	Advance	Lake	Management	
One important conclusion of the 2001 Watershed Management Plan was that most soils 
surrounding Ballston Lake are classified as unsuitable for septic systems and that leachate from 
these inadequate septic systems would carry nutrients and other pollutants to the lake. 
Monitoring data has confirmed the presence of sewage indicator parameters in the lake water. A 
subsequent evaluation of septic systems in the Ballston Lake watershed conducted in 2006 drew 
similar conclusions. 

In addition to poor quality soils, homes constructed from the 1940s to the 1960s rely on small, 
outdated septic systems, especially in the Buell Heights area. These systems are susceptible to 
failure, can lead to sewage present on the ground surface, and require ongoing pump outs, 
maintenance, and repair. Since failing septic systems were documented to have a direct impact 
on the lake and tributary water quality, addressing the septic system issue has been a local 
priority. 

Since completion of the 2001 Watershed Management Plan, community leaders and 
stakeholders have made concerted efforts to monitor water quality, address septic system 
issues, and protect Ballston Lake for current and future residents. Three important initiatives are 
summarized below. 

7.1 Water	Quality	Testing	

As described in Section 4.3, Ballston Lake has participated in CSLAP continuously since 1991. 
The long-term data provided through this effort enables trend analysis and assessment of 
trophic state conditions (refer to Section 4.2.2). CSLAP data are available on the NYSFOLA 
website at https://nysfola.org/cslap-report-search/. 

In addition to the CSLAP parameters focused on trophic state indicators, BLIA volunteers also 
sample for fecal coliform bacteria and E. coli as indicators of the potential presence of 
pathogenic microorganisms of fecal origin. Elevated counts of fecal coliform bacteria have been 
detected in tributary samples; these detections have led to additional monitoring. 

Results from the ongoing CSLAP and BLIA water testing programs document continued 
challenges related to the lake’s suitability for water contact recreation and aquatic habitat. 
Projects to reduce watershed inputs of phosphorus, sediment, and bacteria are essential. 
Continued commitment to testing for phosphorus, cyanoHABs, indicator bacteria, and other key 
water quality and ecosystem parameters will help the community remain informed of the health 
of Ballston Lake. These data sets will provide metrics to assess the effectiveness of improvement 
to wastewater collection and treatment. 
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7.2 Town	of	Ballston	Sewer	District	and	Ballston	Lake	Public	Sewer	
Project	

Septic systems are a significant and manageable source of pollution to Ballston Lake. On-site 
septic systems installed in prior decades do not meet today’s codes and regulations. To address 
this important environmental and public health issue, local leaders came together to form the 
Town of Ballston Clean Water Committee, also known as the Ballston Lake Sewer Committee. 
Following completion of a map and study report, the Town Board created the Ballston Lake 
Sewer District, which was passed by referendum in 2015. 

 

Figure 7.1: Map of the Ballston (blue shading) and Clifton Park (yellow shading) sewer districts. 
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The objective of creating the Sewer District was to expand access to public wastewater collection 
and treatment to shoreline areas with marginal or inadequate capacity for wastewater disposal. 
The Ballston Lake Sewer Committee worked extensively with Adirondack Mountain Engineering 
to define the boundary of required connection to public wastewater infrastructure. In 2020, 
residents passed a referendum increasing the project budget to ensure successful completion. In 
June 2021, the Ballston Lake Sewer Committee released the publication “Resident Sewer 
Connection Manual for the Ballston Lake Sewer Project,” to help residents understand their 
responsibilities, along with specific requirements of the project. Updates on progress can be 
found on the Town of Ballston Sewers website at Town of Ballston Sewers | Ballston Lake & Buell 
Heights Sewer Project. 

7.3 Regulatory	and	Programmatic	Initiatives	for	Water	Quality	

7.3.1 Municipal	Codes	and	Guidelines	

In 2018, the Town of Ballston modified its local code to include a section entitled “Use of Public 
Sewers Required” (Chapter 87, article III). This amendment details new regulations for septic 
systems within the boundaries of the Ballston Lake Sewer District. The regulations are designed 
to ensure that existing septic systems are either updated or replaced by connection to the public 
wastewater collection and treatment system. 

The Town is also updating their 2006 Comprehensive Plan to reflect changes to Town zoning 
and subdivision ordinances; many of which are intended to protect the lake and watershed by 
improving hydrologic resilience and reducing risk of erosion. A draft of the comprehensive plan 
was posted for public review and comment in November 2021 DOCUMENTS | Ballston Comp 
Plan. 

Examples of changes to the zoning and subdivision ordinances are noted below; a link to the full 
code is at Town Code | Ballston, NY. 

 Updated guidelines for sizing and design of stormwater management and drainage 
facilities (including piping, catch basins culverts, debris control structures, etc.). 

 Modifications to site plan review with additional focus on land disturbance and 
vegetation, and guidance for maximum retention of existing vegetation. 

The Town of Clifton Park has also updated their local codes related to zoning and subdivisions 
and expanded requirements for site plan review. The revisions are intended to increase 
hydrologic resilience, improve stormwater management, reduce the risk of erosion and 
sedimentation, and minimize removal of vegetation to the extent possible. Town of Clifton Park, 
NY Table of Contents. 
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7.3.2 New	York	State	Initiatives	

In addition to these significant local efforts in wastewater management and development 
guidelines, NYS agencies have advanced legislation and programs since completion of the 2001 
Ballston Lake Management Plan. A brief summary of major water quality initiatives is included in 
this section; links to relevant websites are provided in Section 13. 

 In 2012, the NYS Nutrient Runoff Law was implemented; this regulation bans application 
of phosphorus-containing fertilizers to lawns and non-agricultural turf with limited 
exceptions. 

 The Clean Water State Revolving Fund (CWSRF) is a federal-state partnership that assists 
communities with financing water and wastewater infrastructure projects. The Ballston 
Lake sewer project was included on the 2015 Final Multi-Year CWSRF Project Priority List, 
Funding was approved in 2018 and the Ballston Lake Sewer District initiative was 
awarded $7.65 million in low interest loans and a grant of $2.55 million. 

 In 2018, NYSDEC issued the New York State Invasive Species Comprehensive 
Management Plan  outlining technical and programmatic measures for prevention, early 
detection, rapid response, and recovery of aquatic and terrestrial ecosystems. Ballston 
Lake and its watershed are within the Capital Region Partnership for Invasive Species 
Management (PRISM). 

 The NYS Department of State (DOS) has an active program of developing model local 
laws for communities to consider as they strive to mitigate adverse impacts of 
development on water resources.  The DOS programs encompass land use solutions, 
building standards and codes, low impact development and green infrastructure 
approaches, and other community-based solutions. The DOS programs are intended to 
provide cost-effective technical and legal support to communities as they manage local 
land uses and adapt to the changing climate. 

 Additional financial and technical resources to support green infrastructure and low 
impact development approaches are available through the NYS Environmental Facilities 
Corp (NYSEFC). 

 The NYSDOT, US Fish and Wildlife Service, and NYSDEC offer technical support to 
municipalities on stormwater management, including culvert sizing, connectivity for fish 
passage, road ditching practices, and highway maintenance, including application of 
deicing materials. 
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 In 2020, the NYS Department of Health (NYSDOH) and NYSDEC launched a program to 
partially reimburse homeowners for replacing or repairing inadequate septic systems. 
Additional funding to continue and expand this program was approved in 2021. 

 The NYS Department of Agriculture and Markets (NYSDAM) Agricultural Environmental 
Management (AEM) program offers technical and financial support for farmers. AEM is a 
phased approach to review current practices and identify opportunities to reduce losses 
of sediment, nutrients, and agricultural chemicals from the landscape. Trained staff 
members of county Soil and Water Conservation Districts support design, funding 
mechanisms, and implementation of improved practices. 

 The NYSDEC leads many significant initiatives related to the health of aquatic, terrestrial, 
and wetland ecosystems; several new programs relevant to Ballston Lake have been 
advanced since completion of the 2001 Watershed Management Plan. The Trees for Tribs 
- NYS Dept. of Environmental Conservation program is a notable example. This statewide 
program supports reforestation of the riparian (shoreline) areas around tributary streams 
that flow into lakes and rivers. Establishing a forested buffer will help decrease erosion, 
reduce flooding, improve habitat for fish and wildlife and protect water quality. 

8 Management	Alternatives	

8.1 Reduce	External	Loads	of	Phosphorus	and	Sediment	

8.1.1 Improved	Wastewater	Collection	and	Treatment	

Although coliform bacteria and nutrients can originate from a variety of sources, there is strong 
evidence that seepage from onsite wastewater treatment systems (septic systems) reaches 
Ballston Lake. Indicators of contamination by human waste, including coliform bacteria and 
chemical indicators of wastewater and greywater inputs, have been measured in the tributaries 
and lake. Consequently, the current initiatives to improve wastewater collection and treatment 
are appropriate and expected to result in water quality improvements. 
 
There are multiple ways septic systems can fail to sequester or decontaminate wastewater 
(Table 8.1). Actions can be taken at the homeowner and local government levels to address 
septic system failure and decrease the likelihood of contamination in groundwater and the lake. 
The Town of Ballston requires proper maintenance of septic systems at least once every three 
years which may include pumping, inspection and any necessary repairs (§87-16 Private 
wastewater disposal requirements). Town ordinances also restrict new development from 
installing septic systems and cesspools and provide guidance for those within a reasonable 
distance of public sewer and currently have “at risk” septic systems (i.e., 15 years older than the 
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sewer, within 100 ft of a waterbody). These regulations are important to follow in order to 
restrict the number and type of systems built in critical areas (i.e., unsuitable soil types, near 
water) and set performance requirements. 
 
The current effort to construct a municipal sewer system (Section 7.2) to service residential 
properties along the shoreline of Ballston Lake and in the hamlet of Buell Heights will reduce the 
external nutrient load. Upgrades to sewerage are important because of the nutrient load 
contributed to the lake from septic systems. Nutrients in septic seepage are predominantly in 
dissolved forms, which are most readily available for uptake by primary producers. Additionally, 
this effort will affect the amount of other contaminants including bacteria, chemicals, and other 
potentially hazardous materials from entering the lake. Overall, the sewer project is a worthwhile 
endeavor; however, results may not be immediately observable. One issue that contributes to 
septic system inefficiency is that old systems effectively saturate the available adsorption media 
(EPA, 2002). So even after inputs to the system are ceased or it is no longer in use, downstream 
effects may occur for years. This is important in the years immediately following completion of 
the project to educate stakeholders who may be dismayed by the initial results. 

If access to a public sewer is not possible, preventative maintenance of septic systems is the next 
best way to ensure effective treatment of wastes. Many homeowners may not know their 
systems need frequent inspections; extensive outreach efforts and educational initiatives can 
encourage voluntary participation in septic system maintenance programs. Enactment of 
additional town ordinances can further reduce the likelihood of excessive loading from 
malfunctioning septic systems by including a requirement for inspection and pumping when 
selling properties or restricting what kind of system can be used within reasonable distance of 
the lake (e.g., Village of Cooperstown, NY § 285). 
 

Table 8.1: Common causes of septic system failure (EPA, 2005). 

Type of failure Underlying Causes

Hydraulic Undersized, low soil permeability, poor maintenance 
Organic Excessive loading from unpumped/sludge-filled tanks 

Soil depth to 
groundwater table or 

bedrock 

Not enough soil between system and groundwater to properly allow 
pathogen removal and maintain hydraulic performance 

System age Systems > 25 years with irregular pumping/maintenance 
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Design Wastewater strength, flow, geology, or position not considered 
during initial installation

System density 
Combined effluent load from all systems in watershed or 
groundwater recharge area exceeds hydrologic capacity to accept or 
treat effluent

8.1.2 Improved	Stormwater	Management	

With climate change, increasing development, and aging stormwater infrastructure, the use of 
alternative stormwater management systems is recommended. Green infrastructure (GI) and low 
impact development (LID) controls can reduce the quantity and better the quality of stormwater 
discharges that may enter Ballston Lake. These strategies may have large initial capital 
investments, but often have lower continued maintenance costs. Additionally, GI and LID can 
enhance infiltration and support hydrologic resiliency over a range of conditions. Many practices 
reduce the amount of effective impervious surfaces through use of natural vegetation and 
capture rainwater where it falls. Not only are GI and LID efficient stormwater management tools, 
they can improve or create habitats and are of social benefit. Some examples of GI and LID 
practices include: 

 Rainwater harvesting 
 Downspout disconnection 
 Green roof/green wall 
 Rain gardens 
 Bioretention cells (bioswales) 
 Permeable pavers 
 Urban tree canopy 

 
Incorporation of GI and LID practices can be accomplished at both the individual and 
community levels. Some practices do not require much effort or planning (i.e., downspout 
disconnection); however, larger scale projects (e.g., rain gardens, bioswales, urban tree canopy) 
should be designed with knowledge of the intended strategy, the local soil type, infiltration 
rates, and height of the groundwater table in order to maintain effective stormwater 
management. Strategic foresight is necessary to understand how GI and LID practices will reap 
multifaceted benefits in the future. For example, in order to work towards creating urban tree 
canopies, several cities in the United States have enacted parking lot shading ordinances that 
require at least half of the paved areas to be shaded by trees within 15 years after development 
of the space (https://www.cwp.org/urban-tree-canopy/). Urbanized areas typically have greater 
amounts of stormwater runoff and can be hotter than non-urbanized areas due to the 
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abundance of impervious surfaces; established trees help reduce these impacts while providing 
other valuable ecosystem services. Initiatives taken now are sustainable solutions. 
 
At the community level, local ordinances can be put into place to shape future development and 
conserve the ecological integrity of the Ballston Lake watershed. There currently are several 
resource protection ordinances in place. The Town of Ballston Stormwater Management and 
Erosion and Sediment Control (§ 91) outlines stormwater mitigation practices for new and 
redevelopment projects that may impact the quality or quantity of stormwater discharge. 
Likewise, the Ballston Lake Waterfront District Regulations (§ 138 Article VIII) include landscaping 
and design regulations that are intended to reduce runoff in areas directly adjacent to Ballston 
Lake. Land use planning and future development can be done to promote the local environment 
while meeting the needs of the community. Additional regulations can be adopted to restrict 
the amount of impervious surfaces on parcels, offer bonus/incentive zoning, limit clearing 
vegetation, and conserve beneficial native vegetation (See EPA Urban Runoff Model 
Ordinances). 
 
While community efforts can be achieved through local ordinances or organized efforts by 
environmental groups, collective action by individual homeowners is also desirable. Distributing 
information or holding workshops on simple ways to reduce a homeowner’s stormwater volume 
can inspire action. Residents may have financial constraints, which can be alleviated by 
community financial incentive programs.  Community stormwater programs are typically funded 
through property taxes and/or utility fees; capital reserves are often limited. However, the 
potential devastating property and water quality impacts from undersized or ineffective 
infrastructure makes development and maintenance of adequate stormwater management a 
priority investment, (NYCDEP, 2017). Some communities use stormwater utility fees or specially 
allocated funds to offer incentive programs such as a credit system or cost-matching grant 
programs to individual homeowners for installing or maintaining LID measures (NYCDEP, 2017). 

8.1.3 Agricultural	Best	Management	Practices	

Runoff from the agricultural landscape is another potentially significant source of nutrients, 
sediment, microorganisms, and agricultural chemicals to downstream waterways. Production of 
food and fiber are essential ecosystem services. Agriculture is a $3.6 billion industry in New York, 
and the rural mosaic of farm fields and forests of upstate NY provides open space, wildlife 
habitat, recreational opportunities and contributes to a sense of place. Land disturbance and 
application of fertilizers, animal waste (e.g., manure), and agricultural chemicals are a necessary 
component of crop farming, hay and pasture lands, and livestock and dairy operations. 
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Advances in farming techniques and management practices can help balance food and fiber 
production with water quality concerns. Researchers and practitioners from the farming 
community, land grant universities, cooperative extension, federal, state, and county level 
agricultural support agencies including Soil and Water Conservation Districts, agricultural 
consultants, and many other professionals have developed and shared a myriad of Best 
Management Practices (BMPs). BMPs are designed to enhance natural infiltration of 
precipitation, minimize loss of sediments and applied chemicals, and protect land and water 
resources for future generations. 

Some BMPS are classified as structural; examples include measures to redirect water flow away 
from barnyards, construction of infiltration basins, installation of fencing to keep livestock from 
riparian corridors, and improved storage of waste products. Other BMPs are classified as 
vegetative. Examples of vegetative measures include planting buffer strips, adhering to setback 
requirements, or rotating their crops/grazing fields. Finally, there are operational BMPs that take 
a holistic approach to on-farm nutrient balance. Operational BMPs take many forms, including 
optimizing animal diet to reduce nutrient content of manure, using computer applications to 
couple weather predictions and detailed landscape mapping to reduce risk of sediment loss, and 
detailed tracking of the amount, placement, and timing of fertilizer application. 

Individual farms vary in which BMPs are most appropriate. Assistance is available from various 
agencies and local organizations for farmers to develop management plans that will benefit 
their business and limit their environmental impacts (Table 8.2). In addition to the AEM 
program, which currently enrolls about a third of all NYS farms, local organizations such as 
Saratoga Preserving Land and Nature (PLAN) work with farmers within Saratoga County to 
conserve farmland and create resilient solutions to ensure that future generations can continue 
operations that are vital to local communities. The Wm. H Buckley Farm, located upland of the 
western shoreline of Ballston Lake, partnered with Saratoga PLAN to preserve the integrity of 
the business and promote sustainable farming practices. 
 

Table 8.2: Summary of NYS Soil and Water Conservation Committee’s agricultural programs. 
Program Name Overview

Agricultural 
Environmental 
Management (AEM) 

Voluntary, incentive-based program that helps farmers identify 
environmental risks and make cost-effective, science-based decisions 
that will help their business and conserve local natural resources. 
Multi-tiered to help farmers progress from the planning through 
implementation phases.
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Program Name Overview

Agricultural Non-Point 
Source Abatement and 
Control Program 

Cost-sharing grant program that can assist with the planning or 
implementation of management practices 

Comprehensive Nutrient 
Management Planning 

As part of AEM, certified professionals can evaluate all aspects of 
farm production and develop conservation goals 

Climate Resilient 
Farming (CRF) 

Grant program awarded through county SWCDs to mitigate impact 
of agriculture on climate change and increase resilience to climate 
change 

Source Water Buffer 
Program 

Grant program awarded through county Soil and Water Conservation 
Districts on behalf of farmers that have completed Tier 1 and 2 of 
AEM and are located directly adjacent to waters designated as a 
drinking water source

8.1.4 Lawn	Care	Best	Management	Practices	

Environmentally conscious lawn care is an important BMP in a developed or, as in the case of 
Ballston Lake, a developing watershed. Runoff from fertilized lawns can contribute nutrients to 
the lake that adversely impact water quality. Homeowners should test their soils for phosphorus 
and potassium content to select the fertilizer formulation best suited for their property while 
minimizing excess fertilization. The 2012 nutrient runoff law (NYS Environmental Conservation 
Law, article 17, title 21 and Agriculture and Markets Law § 146-g) was enacted to address 
nonpoint source phosphorus input from residential lawns.  Lawn care BMPs included in the NYS 
rules prohibit application within 20 ft of any water body and fertilizing between December 1 and 
April 1. The law includes provisions that apply to retail sales for lawn fertilizer products, 
applicators, landscapers, and private homeowners. 

Additional lawn care BMPs include avoiding over watering lawns, mowing too frequently or 
keeping grass too short, and reducing the use of pesticides and herbicides. Buffer strips along 
the edges of waterways, including small tributaries, can minimize the impacts from lawn runoff. 
Long grasses, shrubs, and trees can increase infiltration, reducing the amount and improving the 
quality of surface runoff that reaches the lake. Through the NYSDEC Trees for Tribs program 
(referenced in Section 7.3.2) landowners with property within 50 feet of a waterway can receive 
free trees to plant within the riparian zone. 

Homeowners and lake visitors should also clean up pet waste and other litter. Pet waste carried 
into the lake via surface runoff can be a source of nutrients and disease-causing 
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microorganisms. Waste should be properly disposed of in secure trash bags; in order to 
encourage this desired behavior, public areas that are popular for walking dogs or recreation 
can provide receptacles for litter and pet waste and information about how their actions are 
positively affecting local water quality. 

8.1.5 Land	Protection	and	Preservation	

The creation and protection of natural spaces is extremely beneficial in a developing watershed. 
Areas that restrict high density development promote good water quality in addition to 
providing societal benefits such as opportunities for recreation and environmental education. 
Local regulations can encourage creation of open space with new development, and community 
efforts can be taken to protect key areas from development. The Saratoga PLAN has established 
multiple natural conservation areas within the Ballston Lake area including Anchor Diamond 
Park and Ballston Creek Preserve/Peterson Property. The Ballston Creek Preserve is located 
beyond the outlet of the lake and provides valuable habitat to local wildlife including birds and 
beavers.  One of the major tributaries to Ballston Lake originates in Anchor Diamond Park; 
conservation of the forest in this area helps protect water quality. Invasive species in the 
watershed can disrupt the efforts made to conserve the ecological services provided by these 
areas. 

Many terrestrial invasive species are agricultural pests that can destroy crops as well as alter the 
ecosystem. The non-native ornamental tree-of-heaven (Ailanthus altissima) is present in the 
Ballston Lake watershed. This tree is the preferred food source of the spotted lanternfly 
(Lycorma delicatula), which is a priority threat to many areas of New York. The spotted lanternfly 
is a generalist insect that feeds on important agricultural plants including grapevines, hops, 
maple, walnut, and fruit trees. Damage to these plants has the potential for extreme disruption 
to both the agricultural economy and overall forest health. Orchards present in the Ballston Lake 
watershed may be at risk if the spotted lanternfly reaches the area. To date, (December 2021), 
the Spotted lanternfly has not been confirmed in areas outside of the New York City region and 
the Southern Tier, but should be considered a priority early detection species within the Ballston 
Lake watershed. 

Hemlock Wooly Adelgid (HWA; Adelges tsugae) is an invasive insect present in the Ballston Lake 
watershed that attacks native hemlock trees. Hemlocks are essential parts of the forest 
ecosystem and can provide valuable erosion control. The Capital-Mohawk PRISM and Town of 
Ballston coordinated a HWA treatment within the Anchor Diamond Park in 2019 following initial 
detection in 2018. The treatment consisted of a pesticide application to 159 trees within ten 
acres of the park. An educational seminar was also held during this period to discuss the impacts 
of HWA and statewide control initiatives. Since then, HWA has been identified in other locations 
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of the park (iMap). Individuals can prevent the spread of HWA by leaving infested material 
where it was found and cleaning their gear after hiking through the park (i.e., boot brushing). 
Reporting infestations using iMapInvasives, sharing photos with the NYSDEC Forest Health, or 
contacting the Capital Region PRISM can help natural resource managers and the town prioritize 
treatment areas. 

8.1.6 Education	and	Outreach	

There are many successful examples of education and outreach measures that build awareness 
of ecological issues and encourage collective action. Citizen science initiatives, including CSLAP 
and iMapInvasives, empower participants to take an active role in collecting data or responding 
to local environmental issues. Data and information from these citizen science initiatives support 
adaptive management strategies. In the Ballston Lake watershed, year-round residents are most 
likely to be engaged with these programs. 

In addition to the citizen science initiatives, there are other passive education techniques that 
may be effective in reaching seasonal residents and visitors.  Public signs and plaques 
highlighting the social history, water quality, ecosystem, and ongoing management of Ballston 
Lake and its watershed are one approach to expanding awareness. Continued utilization of the 
BLIA website, social media, newsletters, public meetings, and print factsheets/brochures are 
effective tools for building awareness and encouraging participation in watershed BMPs. 

One example is an outreach program about human interactions with waterfowl. An abundance 
of waterfowl is a common concern of lakefront property owners and recreational lake users due 
to their nuisance presence and potential to introduce harmful microorganisms (including fecal 
material and parasites associated with swimmers' itch), to the lake. Geese and other waterfowl 
likely eat vegetation in and around the lake, but may also receive additional food from bird 
enthusiasts. While intentions are good, additional food encourages waterfowl to frequent these 
areas and can cause malnutrition, delayed migration, and unnatural behavior (NYSDEC, n.d.). 
Public signs or distribution of printed brochures that address this issue may be beneficial to 
increase local knowledge and discourage this behavior. Information about local birds and bird-
watching ethics and etiquette can also be distributed to encourage more natural interactions 
with wildlife. 

While financial incentives can greatly increase adoption of BMPs, financial resources are typically 
limited and often cannot meet the full need. Other incentives that recognize and reward 
voluntary participation are also valuable; public recognition can help promote long term and 
widespread stewardship. Recognition for positive actions, such as installing a LID or avoiding 
lawn fertilizers, can reinforce environmentally beneficial behavior and encourage others to act in 
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a similar manner. One example is the Lake Friendly Living Pledge Program. This Finger Lakes 
regional collaborative effort promotes the use of native grasses and gardens that do not require 
fertilization in addition to other BMPs related to water quality protection. Participants receive a 
lawn sign to display their commitment to water quality. This program creates a sense of 
community, provides public awareness, and has potential to inspire others to embrace the 
concept of watershed stewardship. 

8.2 Reduce	Internal	Load	of	Phosphorus	

Even after external phosphorus loading has been significantly reduced, internal release of 
phosphorus stored in the lake sediments can cause elevated concentrations of phosphorus to 
persist in the water column. Nutrient inactivation is a technique that decreases the amount of 
bioavailable phosphorus in the water column and reduces internal loading. Mineral compounds 
are applied on the surface or injected below the surface to form a floc that binds to and 
precipitates phosphorus from the water column, effectively decreasing concentrations that can 
lead to nuisance and harmful algal blooms (Figure 8.1). There are several minerals that can be 
used for this technique including aluminum (with aluminum sulfate or “alum” being the most 
popular), iron, and calcium; alum is often the most utilized inactivator due to its ability to bind to 
phosphorus within a wide pH and dissolved oxygen range. Commercial products, such as 
Phoslock(R), also may contain naturally occurring clays to aid in flocculation. Nutrient 
inactivation can remain effective for approximately two to three years after treatment. This 
management technique is widely used in western states, where most surface waters serve as 
drinking water reservoirs. Alum is a common coagulant used in the water treatment process. 
This technique has also been used to treat wastewater and stormwater discharges in order to 
capture nutrients before they enter a tributary or lake (Wagner, 2004).  

To utilize this technique in a lake setting, external nutrient loads must be minimal and a high 
natural alkalinity or buffering capacity is preferred. Depending on the formulation used, special 
attention must be given to the existing pH, alkalinity, and dissolved oxygen concentrations at all 
depths. The pH can fluctuate following application of alum, iron, and calcium in soft waters and 
cause damage to aquatic life. Iron applications can also be ineffective if the lake’s hypolimnion 
experiences strong, prolonged anoxia. The buffering capacity and dissolved oxygen 
concentrations of the shallower reaches of Ballston Lake would likely support an alum 
application. It is unknown how the monimolimnion would affect or be affected by nutrient 
inactivators. 

Permit Requirements: As of December 2021, alum and other inactivation products are not 
approved for use in New York State; however, pilot feasibility studies have been conducted 
within the state that have indicated little to no deleterious environmental impacts. 
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Estimated Cost: Alum treatments may cost $500-1000 per acre with additional costs related to 
application and post-treatment monitoring (Wagner, 2004). 

Pros 
 Rapid removal of phosphorus from water column 
 Reduced internal loading 
 Potential removal of algae and other suspended and dissolved materials 
 Utilized in water and wastewater facilities, no significant adverse effects 

Cons 
 Depends on lake’s buffering capacity (mitigate risk of aluminum toxicity to aquatic life) 
 Potential for adverse impacts on aquatic life 
 Expensive for large areas 
 Limited effectiveness if external loading is not reduced below critical threshold 

 

 
 
Figure 8.1: The steps for an idealized nutrient inactivation scenario. 
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8.3 Invasive	Species	Management	

8.3.1 Current	Conditions	

Invasive species management is an ongoing process that requires frequent assessment and 
evaluation. The “Invasion Curve” is often used to describe how management objectives and 
goals change over time as the infested area or population grows (Figure 8.2). There are typically 
four management goals that correspond to the time, level of infestation, and anticipated related 
costs. Without active monitoring or public education efforts, new invasive species can become 
established to a point where eradication is impossible. Preventing spread to other waters and 
long-term management become increasingly more expensive. In many cases, ecosystem services 
are extremely disrupted by proliferation of AIS. 

 

 

Figure 8.2: Invasive Species Management Curve (Source: USACE The Invasion Curve). 

 

Invasive aquatic macrophytes in Ballston Lake, including Eurasian watermilfoil, curly-leaf 
pondweed, and water chestnut, appear to be within the containment stage of the Invasion 
Curve. Based on the Darrin Freshwater Institute report, although these species were found at 
multiple places within Ballston Lake, populations were generally sporadic or present alongside 
native species. While eradication of all AIS during the containment stage is considered unlikely, 
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active management to reduce the population of AIS may be beneficial to reduce management 
costs and maintain a more balanced ecosystem in the long-term. 

Aquatic invasive species can easily spread into and from the lake, given its proximity to other 
publically accessible and recreationally utilized waterways. Reports of iMap note the presence of 
the AIS brittle naiad (Najas minor) in Saratoga Lake, Round Lake, and Galway Lake. Transport of 
AIS from the Mohawk River is likely as well; two invasive aquatic macrophytes, variable 
watermilfoil (Myriophyllum heterophyllum) and European frogbit (Hydrocharis morsus-ranae), are 
reported in this large river system. Other AIS, including rusty and virile crayfish (Orconectes 
rusticus and Faxonius virilis), and spiny waterflea (Bythotrephes longimanus) are documented 
present within 100 miles of Ballston Lake. Boaters who transport watercraft from other 
waterbodies to Ballston Lake should follow proper procedures for cleaning and disinfecting 
boats and trailers. There is a substantial risk of introducing AIS from nearby waters into Ballston 
Lake. 

 

9 Macrophyte	Management	Strategies	

9.1 Overview	

The relative abundance of invasive macrophytes is currently relatively low in Ballston Lake. 
Proactive measures can help ensure that the lake continues to support a diverse native 
community. Invasive species are less likely to overtake a healthy macrophyte community that 
contains a diverse native community (Petruzzela et al., 2018). Managing non-native macrophyte 
species can be challenging when the native species occupy the same areas of the littoral zones; 
many techniques are non-selective and will decrease or eliminate all plant life within treated 
areas much to the detriment of the lake ecosystem. Plant communities naturally change and 
evolve in response to a myriad of environmental factors and natural selection pressures. Invasive 
species can have selective advantages over native species, including favorable growth and 
reproductive strategies in addition to the lack of natural predators. For these reasons, aquatic 
plant management strategies must be designed and implemented with care to protect the 
diversity and abundance of native species. 

Based on the distribution and densities of AIS and potentially-nuisance macrophyte growth 
(Figure 9.1, A and B), plant management opportunities are viable in several areas of the lake. 
Recommended management zones in Ballston Lake (Figure 9.1 C) were determined using 
information from the aquatic plant survey by Darrin Freshwater Institute (Eichler, 2019), 
including the general areas where AIS were present or overall plant biomass was “moderate” to 
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“dense”, and the estimated boundaries of the littoral zone. Management action is only 
recommended when macrophyte growth severely impairs usage. 

Potential priority management areas are located near the car-top boat launch in the northern 
basin and along the shorelines of the central basin (Figure 9.1, panel C). The public boat launch 
is a gateway for AIS to enter and leave Ballston Lake, and dense macrophyte growth can limit 
recreational use. The macrophytes present in the northern basin offer valuable habitat for fish 
and other wildlife, though, so management actions should be limited only to the shorelines and 
areas necessary for navigation. The shorelines of the central basin had the greatest overall 
density of plant growth and greater prevalence of invasive species.  With fewer lakefront 
property owners in this area of the lake, assistance from local organizations and agencies may 
be warranted. Lakefront property owners should avoid eradicating aquatic plants from their 
shorelines due to the potential ecological effects. 

Bathymetric mapping of the littoral zone should be undertaken prior to management in order to 
accurately estimate the cost (i.e., product or service per acre or acre-foot) near these initial 
priority locations (i.e., public boat launch). Additional survey efforts may be necessary to identify 
other priority zones that provide ecologically important habitats or affect usage of the lake. This 
information would be needed to support regulatory permit applications as well. Lakefront 
property owners within the other recommended management zones may elect to utilize 
localized plant management techniques to meet their expectations for usage (i.e., benthic 
barriers near docks). 
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Figure 9.1: Recommended management zones based on invasive species and native species 
density. 
(A) Areas of Ballston Lake with higher density of sites with invasive species present 
(shown in red), (B) areas of Ballston Lake with higher density of sites with 
moderate-dense native species growth (shown in green), (C) recommended areas 
for macrophyte and AIS management (shown in red/brown crosshatch) with NYS 
Freshwater Wetlands and Check Zones. Maps created based on results of 2019 
aquatic plant survey by Darrin Freshwater Institute (Eichler, 2019). 

 

Most submerged aquatic plants draw nutrients from sediments and pore water through their 
root system, not from the water column. Consequently, efforts to reduce loading of biologically 
available phosphorus are unlikely to reduce macrophyte abundance. As bioavailable phosphorus 
concentrations decline, the resulting decrease in phytoplankton abundance and associated 
improved water clarity can expand macrophyte habitat into deeper areas. It is important to 
recognize the complexity of factors affecting distribution and abundance of macrophytes, and 
acknowledge that many, such as climate change, are not subject to local management efforts.  
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Management techniques are classified by their mode of action which includes physical, 
mechanical, chemical, biological, and prevention-focused control strategies. The benefits and 
drawbacks of applicable methods for controlling macrophyte growth in Ballston Lake in addition 
to the necessary permits and relative costs are discussed in the following sections. Control 
methods for AIS and aquatic plants may be accomplished through use of several techniques, 
and multiple strategies will be necessary to successfully control the different AIS while 
maintaining a healthy plant community. An integrated macrophyte management program 
utilizes multiple strategies to successfully balance ecological function and human usage.  

Lake-wide plant management may not be necessary, nor is it advisable due to macrophytes' 
critical role in natural biological and chemical processes within the lake. Targeted efforts to 
control nuisance growth and limit the distribution of invasive species within areas such as those 
outlined in Figure 9.1, Panel C navigational channels and swimming areas, and around docks 
can be accomplished using a combination of the following techniques: 

 Hand pulling or hand cutting 
 Benthic barriers 
 Mechanical harvesting 
 Diver harvesting or diver-assisted suction harvesting (DASH) 
 Herbicides 
 Herbivorous insects 
 Herbivorous fish 

These active plant management techniques were considered due to their effectiveness for AIS 
and nuisance plant growth. Additional information about the specific techniques, estimated 
costs, specific permit requirements, and potential benefits and drawbacks of these seven 
approaches is within this chapter. Consultation with the NYSDEC Region 5 permitting office 
(Warrensburg) will be necessary for all in-lake macrophyte management measures due to the 
extensive areas of NYS regulated wetlands and check zones along the lake shoreline and littoral 
zone. 

9.2 Physical	Control	Measures	

9.2.1 Hand	Harvesting	

Hand pulling involves pulling/digging out the entire plant, including the roots. Macrophytes that 
are removed in this manner should be removed from the lake and taken to an upland area for 
disposal. No specialized gear is required in water depths less than 3 ft and can be accomplished 
by small watercraft (e.g., kayaks and canoes) or by wading. This method is most effective for 
small, localized sites including around docks and within swimming areas or within ecologically 
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sensitive areas where disruptions must be kept to a minimum. Hand pulling can also be an 
effective form of AIS management.  

Hand cutting differs from hand pulling in that macrophytes are cut, torn, or dislodged from the 
lake sediments using various tools and instruments such as scythes, "weed" rakes, chains, or 
other specialized devices. These implements are used from the shoreline, docks or other 
platform. As with hand pulling, all plant fragments should be collected and deposited in an 
upland area. This technique does not require the individual to enter the water. As the entire 
plant and root system are not removed, macrophytes will regrow within treatment areas, 
thereby requiring repeated cutting during the recreational season. 

In Ballston Lake, the hand pulling operations by the BLIA appear to be limiting the water 
chestnut populations to the southern basin (Eichler, 2019). This activity should continue to occur 
annually because the seedbank can remain viable for up to twelve years (NYSISI, 2019). Hand 
harvesting also provides outreach opportunities and encourages community members to take 
an active role in the management of Ballston Lake. Organized hand-pulling events by the BLIA 
can help educate lake property owners about water chestnut, its impacts, and how to remove 
the plant safely and efficiently. Organized events can also increase the number of participants, 
which can result in greater coverage of the lake. 

Permit Requirements 

No permit is required for hand pulling or hand cutting unless the property is within 100 ft of a 
jurisdictional wetland. Within a wetland, applications for the general permit of management of 
invasive species (GP-0-21-004) may be submitted to target AIS using benthic barriers, hand-
harvesting, and suction-harvesting. 

Estimated Cost 

The cost of hand pulling in areas with moderate macrophyte growth is estimated at $100 to 
$500 per acre (Wagner, 2004). The cost of hand cutting is negligible for the individual landowner 
and would at most be the hourly rate of any workers hired to clear waterfront areas. A weed 
rake costs between $75 and $150 and a modest waterfront area could be cleared for a labor 
cost of $100 to $200. 

Pros 
 Relatively low cost 
 Easy to implement 
 Easy to manage small areas 
 Can be used for selective removal 
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 Limited impact on non-target organisms 
 Provides rapid response to a new invasive species 
 Provides immediate removal of invasive or nuisance species 

Cons 
 Expensive for large areas 
 Labor intensive 
 Selective removal requires ability to identify plants 
 Cutting can remove native species (non-selective) 
 Potential for fragmentation and spreading 
 Must be repeated annually (Pulling) or multiple times during the summer (Cutting) 
 Can increase turbidity in localized work areas 

9.2.2 Benthic	Mats	

Benthic barriers, sometimes called benthic mats or bottom barriers, are weighted/anchored to 
the lake bottom in order to limit rooted plant growth. They are an effective way to reduce 
aquatic plant biomass in small areas and are often used to control rooted plant growth around 
docks, boat launches, and within swimming areas. They can be made of varying materials 
including polyethylene, burlap, or polypropylene, and typically cover 150 to 250 square feet 
(NYSFOLA, 2009). Benthic mats can be installed in July following fish spawning, and must remain 
in place for at least 30 days (or until October). Depending on their size and weight, many 
benthic barriers are movable and can be installed at any depth. Divers may be necessary for 
installation in deeper waters. Bottom features (i.e., rocks, substrate type) should be considered 
when deciding on how to best anchor the benthic barrier to the lake bottom. 
 
This method is not selective and will eliminate submerged growth of both invasive and native 
species within the treated area. The barriers may require some maintenance throughout the 
deployment period. Although many commercially available benthic barriers are porous, gas 
buildup under the mats can limit effectiveness of the method. Sedimentation on top of the mats 
can provide habitat for new growth. 

Permit Requirements 

No permits are required if the treated areas are not within a regulated wetland/wetland 
checkzone (100ft of wetland), or if the barrier installation does not involve placement of fill (i.e., 
sand or gravel). Within a wetland, applications for the general permit of management of invasive 
species (GP-0-21-004) may be submitted to target AIS using benthic barriers, hand-harvesting, 
and suction-harvesting. 
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Estimated Cost 

The most commonly used materials for benthic barriers cost between $0.25/ft2 and $0.60/ft2. 
The total installed cost per half-acre is $10,000 to $25,000. While the initial capital cost is 
substantial, the barriers can be used for many years if they are maintained properly. The 
installation cost is substantially reduced if the work is conducted by property owners or 
volunteers (Wagner, 2004). 

Pros 
 Elimination of macrophytes in target area is possible with proper installation and 

maintenance 
 Useful for relatively small areas such as docks and swimming beaches 
 May reduce resuspension of fine-grained sediment 
 Create edge effects and habitat enhancement 
 With proper maintenance, most barriers may be re-used annually 

Cons 
 Non-selective macrophyte management technique 
 Potential adverse impact on benthic organisms 
 Relatively high initial investment 
 Installation and maintenance over large areas is prohibitively expensive 
 Improper maintenance reduces the effectiveness of the barriers 
 Depending on the materials used, gasses can build under the barrier causing 

maintenance issues 

9.2.3 Mechanical	Harvesting	

Mechanical harvesters are often used when large areas contain dense macrophyte growth. The 
machine cuts aquatic plants below the surface in order to restore open navigational channels or 
aesthetic quality. Conventional single-staged harvesters combine cutting, collecting, storing, and 
transporting vegetation into one piece of machinery. The cutting depths for most harvesters and 
cutting machines range from 5 to 8 ft, with a swath width of 6.5 to 12 ft. Harvesting often has to 
occur repeatedly throughout the growing season as new growth emerges. Mechanical 
harvesting is a non-selective form of management, meaning that native species will also be 
affected. 

Permit Requirements 
No permits are required because the lake bottom is not disturbed. 
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Estimated Cost 
Based on the average of eight case studies, the cost of mechanical harvesting is approximately 
$500/acre per cut at typical macrophyte densities. Where a lake association or town owns its 
own harvesting equipment and has substantial experience with operations and maintenance, 
costs may be lower. Areas with dense weed growth may require more than one cutting per 
season. 

Pros 
 Provides immediate macrophyte removal to a selected depth 
 Minimal disturbance to sediment and aquatic habitat if done correctly 
 Effective in opening areas where vegetation interferes with boating and access 
 Removes some phosphorus and nitrogen from water column by removing plant biomass 

Cons 
 Large initial investment in equipment 
 Short-term management strategy 
 Non-selective macrophyte management 
 May create floating masses of cut vegetation 
 Potential for propagation of fragments 
 May remove small fish from the lake 
 May remove herbivorous insects present on plant growing tips 
 More than 1 cutting/season may be required in areas of dense plant growth 

9.2.4 Diver	Harvesting	and	Diver‐Assisted	Suction	Harvesting	(DASH)	

In this method, SCUBA-equipped divers selectively hand pull macrophytes and place the plant 
material into a mesh bag. Support personnel are on a nearby boat to collect the plant-filled 
mesh bags and monitor divers’ safety.  Diver-assisted suction harvesting (DASH) also utilizes 
SCUBA divers who operate equipment capable of removing submerged vegetation, including 
the root structures, directly from the sediments and drawing the materials to a small barge or 
boat on the surface. This equipment can be used on the sediment directly (essentially acting like 
a vacuum) or as a way to facilitate removal of hand-harvested plants. Plant material collected 
during harvesting and DASH efforts are disposed of off-site. Lake sediments collected during 
DASH are separated from the plant material and returned to the site. 

Both methods, in theory, allow for more selective removal of target macrophyte species with 
limited adverse impacts on nontarget species. However, turbidity from sediment resuspension 
may reduce water clarity and thus the ability of divers to identify and remove the target species. 
Silt curtains are required to contain turbidity to work areas during DASH operations. 
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Permit Requirements 

No permit is required for diver harvesting unless the target area is within 100 ft of a 
jurisdictional wetland. A permit is required for DASH per Environmental Conservation Law (ECL), 
Article 15-05 if the bottom is disturbed. If the suction hose is used only to facilitate removal of 
hand-harvested plants, then a permit would not be required. If the activity occurs in a 
designated wetland, a wetland permit is required. Within a wetland, applications for the general 
permit of management of invasive species (GP-0-21-004) may be submitted to target AIS using 
benthic barriers, hand-harvesting, and suction-harvesting. A permit from the Army Corps of 
Engineers may be required in navigable waters. 

Estimated Cost 

The cost of diver harvesting in areas with moderate macrophyte growth is estimated to cost up 
to $1,000 per acre (NYSFOLA, 2009). The cost of suction harvesting ranges from $5,000 to 
$15,000 per acre. 
Pros 

 Easy to implement once certified divers are trained  
 Can be used for selective removal 
 Limited impact on non-target organisms 
 Provides rapid response to a new invasive species (Diver Harvesting) 

Cons 
 Expensive for large areas 
 Labor intensive 
 Selective removal requires ability to identify plants 
 Potential for fragmentation and spreading 
 Must be repeated annually 
 Can disturb bottom sediments and increase turbidity in work areas  

9.3 Aquatic	Herbicides	

Chemical treatments used to be a common macrophyte management measure on many lakes; 
however, increased public awareness of the risks of pesticide usage coupled with NYS regulatory 
policies contributed to a movement away from use of aquatic herbicides for macrophyte 
management. Chemical companies have invested in developing and gaining federal and state 
approvals for new formulations that are less toxic to non-target species, are more species-
specific, and have fewer restrictions on water use during and after application. While aquatic 
herbicide treatment programs remain relatively uncommon in the state, there are several lakes 
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where chemical treatment is part of an integrated macrophyte management program. Aquatic 
herbicides registered for application in NYS are listed in Table 9.1. 

Herbicides offer a form of control that can be either localized to small areas or applied to large 
areas to treat nuisance macrophyte and AIS growth. Examples of both contact and systemic 
herbicides have been approved for use in NY lakes; these classifications refer to the herbicide’s 
mode of action. Contact herbicides directly kill the part of the plant that comes into contact with 
the chemical. Systemic herbicides are taken into the plant and kill by inhibiting plant-specific 
enzymes, such as those important to photosynthesis or other metabolic functions. Systemic 
herbicides can be translocated into roots, leaves, and shoots. Herbicides can be non-selective, 
but certain plant species may be more susceptible than others. Depending on the amount of 
growth, size of desired treatment areas, or selected herbicide, multiple applications may be 
necessary throughout the growing season. 

Eurasian watermilfoil is present in many NY lakes, and containment and control efforts often 
utilize an integrated management approach with herbicides and other physical or behavioral 
techniques. Several herbicides with different active ingredients have demonstrated control of 
milfoil; however, these products often affect non-target species as well. The product 
ProcellaCOR® is a systemic herbicide recently registered for aquatic use in New York. It has 
demonstrated selectivity for control of Eurasian and variable water milfoil with minimal to no 
effect on native species (Beets et al., 2019). It also has no restrictions on contact recreation and 
water potability. The product can offer up to 2 years of effective control within a treatment zone. 
While the product cost is typically higher than other herbicides, the amount needed and the 
cost of application is generally less than other herbicide treatments (e.g., triclopyr, fluridone). For 
more information about this product, see https://www.sepro.com/aquatics/procellacor-product.  

Floating-leaved macrophytes, such as water chestnut and white water lily, are typically more 
effectively controlled by contact herbicides (e.g., Clearcast®, imazamox, glyphosate) than 
systemic herbicides. Contact herbicides require time to work on the target plants after 
application, and may restrict use of the lake within treatment zones for at least 24 hours.  

Permit Requirements 

All herbicide applications must be completed by or under the supervision of certified applicators 
following permitting procedures with the NYSDEC. A pesticide permit is required to apply any 
chemical treatment to any waterbody. A SPDES general permit would also be necessary. 
Treatment areas within regulated wetlands or wetland check zones would require extra 
permitting. Permitting can be completed by individuals or organizations seeking application; 
however, consultation with a lake management firm that provides herbicide applications is 
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recommended. There are no listed rare or protected species within Ballston Lake that would 
slow down or halt the permitting process. 

Pros 
 Fast-acting 
 Can be relatively inexpensive 
 Effective against many AIS 
 Effective for nuisance, dense growth 

Cons 
 Generally non-selective 
 Potential for adverse effects on wildlife 
 Does not remove any phosphorus or nitrogen from water column by removing plant 

biomass 
 Specific products may have restrictions for use in or near potable water sources or for 

contact recreation 
 Permitting challenges 

Table 9.1: Registered herbicides in New York with information regarding costs, target species, 
and pros/cons. 

Active 
Ingredient Brands(1) 

Relative 
Costs Target Species Pros Cons 

Glyphosate (3) AquaPro®, 
Rodeo®, 
AquatNeat® 

$500-1,000 
per acre 
+ cost of 
application 

Emergent and 
floating-
leaved 
macrophytes 

Broad spectrum      Restrictions for 
application on 
potable water 
sources, not 
used for 
submerged 
species 

2,4 D Chinook®, 
AquaSweep®, 
Navigate® 

$300-800 per 
acre 
+ cost of 
application 

Emergent and 
floating 
leaved 
macrophytes 

May be effective on 
susceptible species 
for two years, semi-
selective on AIS at 
low doses 

Impact on 
aquatic life, 
Restrictions for 
application and 
use in/near 
potable water 
sources 

Triclopyr Garlon®3A, 
AquaSweep®, 
Renovate3® 

$1,000-1,500 
per acre 
+ cost of 
application 

Submerged 
macrophytes  

Effective on 
Eurasian 
watermilfoil      

Costly, may 
negatively 
impact non-
target species, 
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Active 
Ingredient Brands(1) 

Relative 
Costs Target Species Pros Cons 

restrictions for 
potable water 
sources 

Endothall AquaTholK®, 
HydroThol®, 
Chinook® 

$400-700 per 
acre 
+ cost of 
application 

Submerged 
macrophytes  

Fast-acting, broad 
spectrum, affects 
curly leaf 
pondweed 

Nonselective, 
restrictions for 
use and 
application 
in/near potable 
water sources 
and recreation 

Imazamox (3) Clearcast® $300-800 per 
acre + cost 
of 
application 

Emergent, 
floating-
leaved, and 
submerged 
macrophytes 

Broad spectrum Nonselective 

Florpyrauxifen-
benzyl (2) 

ProcellaCOR® $700-900 per 
acre 
(includes 
application 
cost)  

Floating-
leaved and 
submerged 
macrophytes 

Effective on AIS 
(e.g., Eurasian 
watermilfoil), has 
demonstrated 
minimal effect on 
native species, 
minimal risk to 
aquatic life, no 
restrictions for 
potable water 
sources, short 
application time  

Future 
populations 
may develop 
resistance after 
2+ consecutive 
years of 
treatment, 
restrictions for 
irrigation 
sources 

Flumioxazin Clipper®, 
Schooner® 

Unknown Floating-
leaved and 
submerged 
macrophytes 

Broad spectrum Restrictions for 
potable water 
sources, impact 
non-target 
species, not 
typically used 
for species 
present in 
Ballston Lake 

Fluridone Sonar® $500-1000 
per acre + 
cost of 
application 

Submerged 
and floating-
leaved 
macrophytes 

Selective on AIS 
(i.e., Eurasian 
watermilfoil) at low 
doses, minimal risk 

Acts slowly (90 
days necessary), 
diffusive, costly 
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Active 
Ingredient Brands(1) 

Relative 
Costs Target Species Pros Cons 

for single 
treatment; 
$1000-2000 
for 
sequential 
treatments 

to aquatic life, no 
restrictions for 
potable water 
sources 

Diquat Reward®, 
Tribune® 

$200-500 per 
acre + cost 
of 
application 

Submerged, 
floating-
leaved, 
emergent 
macrophytes 
and 
filamentous 
algae 

Broad spectrum, 
fast-acting, limited 
drift outside target 
area 

Nonselective, 
kills plants not 
roots, potential 
for toxicity to 
wildlife 

Copper Harpoon®, 
Komeen® 

 Submerged 
macrophytes  

Targets copper-
sensitive plants (i.e., 
hydrilla, naiads, 
coontail), affects 
algal growth 

Often paired 
with another 
chemical to 
successfully act 
as an herbicide, 
toxic to many 
non-target 
species 

(1) For a full list of NY registered brands, see https://www.solitudelakemanagement.com/product‐labels‐new‐york‐updates/.  

(2) Active ingredients recommended for Eurasian watermilfoil control in Ballston Lake.  

(3) Active ingredients recommended for floating‐leaved (e.g., water chestnut and white water lily) control in Ballston Lake. 

9.4 Biological	Methods	
Biological approaches to managing excessive macrophyte growth are an attractive alternative; 
avoiding the use of pesticides and expensive equipment is perceived by many as more 
sustainable and environmentally responsible in the long term. The desire to find more “natural” 
solutions to managing conflicts between human uses and the lake ecosystem has fostered 
research efforts by many groups. Although the perceived benefits of plant management through 
biological means are evident, evidence of control often is not immediately apparent, successful 
control is highly variable, or the introduced biological control agent is unable to acclimate to its 
new surroundings. Biological control can take multiple growing seasons to become a viable 
control measure, so if no other management strategies are pursued the overall macrophyte 
biomass can continue to increase and AIS may spread and become more dominant. There are 
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several biological agents, including herbivorous insects and fish, which have demonstrated 
variable success in NY lakes. 

9.4.1 Herbivorous	Insects	

Herbivorous insects are species of insects (either aquatic or with an aquatic life phase) that can 
affect the growth of certain macrophyte species, especially in small lakes. Several insects have 
been demonstrated to affect Eurasian watermilfoil, one of the AIS in Ballston Lake. 
 
The aquatic weevil Euhrychiopsis lecontei is a native North American insect that affects Eurasian 
watermilfoil by inflicting structural damage to the plant’s growth points (apical meristems) and 
support structure (basal stems). Adult and larval weevils feed on the plant and lay eggs on the 
plant tissue, and pupation occurs in burrows in the stem. For greatest success, weevils require 
undeveloped shoreline habitat because they overwinter on the shore. Late spring emergence 
can cause delayed egg-laying and thus delayed milfoil damage. High populations of weevils are 
required to keep the majority of the milfoil from breaking the surface and flowering. 
 
A second insect, the aquatic moth Acentria ephemerella, has somewhat greater potential for 
more effective long-term management of Eurasian watermilfoil in a large lake with scattered AIS 
distribution like Ballston Lake. The moth larvae eat the growing tip (apical meristem) of the 
watermilfoil in April and May thus slowing its growth to the surface. While A. ephemerella is not 
host-specific to Eurasian watermilfoil, it appears to prefer the milfoil to other submersed plants.  
 
A third insect, the native caddis fly, Nectopsyche albida, is a generalist feeding on many plant 
species, but it appears to prefer watermilfoil. Egg laying depends on water temperature and can 
occur from late spring to early fall. Caddis larvae build cases out of materials available to them 
from the environment. The larvae strip the milfoil of its leaves starting at the bottom and 
working up the stem. This herbivore feeds heavily on various plant species in late summer 
through the fall. 
 
Non-biological plant management techniques can interfere with the maintenance of beneficial 
herbivorous insect populations. Mechanical harvesting can remove the insects from the lake. 
Systemic herbicides will kill the plant, eliminating the food source of the insects. Additionally, 
natural predators of insects exist in the ecosystem that can cause the herbivorous insect 
populations to decline to a point where they are no longer effectively managing the 
macrophytes. Should insects be utilized, research of moth and caddis fly larvae abundance and 
environmental conditions at Ballston Lake should occur to monitor and maintain healthy 
populations. 
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Permit Requirements 

A permit is required to stock aquatic weevils and moths per ECL Article 11. 

Estimated Cost 

Milfoil weevils are sold for $1 each with a recommended stocking density of 3,000 per acre, 
yielding a purchased cost of $3,000 per acre. Scientists recommend that interested groups raise 
the insects themselves, reducing the cost to about $300 per acre. 

Pros 
 No cost for established populations 
 Augments natural processes to manage nuisance species 

Cons 
 Augmenting populations is expensive and may not improve management where 

established populations are thriving 
 Highly variable results 
 Herbivorous insects as a management method are not typically effective on large lakes, 

such as Ballston Lake 
 Does not remove any phosphorus or nitrogen from water column by removing plant 

biomass 

9.4.2 Herbivorous	Fish	(Grass	Carp;	Ctenopharyngodon	idella)	

Grass carp are herbivorous fish that are stocked with approval from the NYSDEC as a long-term 
plant management strategy. The fish are originally from Asia, and they have been used outside 
of their native territory to manage plant biomass. Genetic modification does not allow these fish 
to naturally reproduce, but they are capable of living for many years. Recent studies show the 
fish can live for over 30 years with ample food available (Clemens et al., 2016). Although the fish 
will eat nearly all types of submerged vegetation, they often prefer “leafy” macrophytes 
including American pondweed and curly leaf pondweed (Pine and Anderson, 1991). It is difficult, 
though, to predict the consumption habits of fish since each system they are introduced to is 
unique. While this management option presents a more natural way to manage plant 
communities, high stocking rates can contribute to water quality issues including increased 
turbidity and alterations to water chemistry that can favor formation of algal blooms. 

Permit Requirements 

Permits for grass carp stocking are generally only given to private ponds that are a maximum of 
5 acres or, if larger than 5 acres, have been evaluated by the DEC and meet the criteria under the 
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State Environmental Quality Review (SEQR) Act. The SEQR may include development of an 
environmental impact study or full environmental assessment with coordination from DEC 
personnel. Due to their potential to disturb the sediments, they are generally not approved for 
use in state regulated wetlands. For these reasons, grass carp are not considered a feasible 
alternative for Ballston Lake. 

9.5 Education	and	Outreach	

Involving the public in helping to meet the challenges of aquatic plant management is a 
valuable and important element of an effective long-term management strategy. Education can 
provide the community with realistic expectations, inform them of how their actions affect the 
lake, and build support for the ongoing commitment of funds needed to maintain the quality of 
Ballston Lake for its many users. 

Ongoing education and outreach efforts are vital to reducing the spread and avoiding 
infestations of AIS. The BLIA has taken steps to ensure that local residents are aware of AIS 
including: 

 creating a sign for the Finnigan’s (formerly known as Villago) launch that informs users of 
harmful algae blooms and the importance of cleaning their boats 

 hosting an AIS workshop with support from the Capital Mohawk PRISM 
 creating a brochure for new residents and other interested parties about protecting 

Ballston Lake 
 spreading information about AIS and best management practices through their 

association’s newsletter 

The BLIA should continue these practices in order to keep lake users and property owners aware 
of AIS that are present or threaten Ballston Lake. Invasive species management is often easier 
and more cost efficient to accomplish before introduced species have time to infest a large area. 
Continued efforts to teach and train lake users the importance of proper cleaning techniques 
when entering and leaving the lake in addition to the identifying characteristics of approaching 
AIS is highly recommended; these objectives can be accomplished through visual products (i.e., 
signage, pamphlets, distribution of materials by PRISM or NYSDEC) and hands-on activities (i.e., 
workshops, hand-harvesting events). Engaging the community in monitoring the success of 
areas that are actively managing macrophytes may also reap dividends. Monitoring areas that 
have used specific management methods, such as hand pulling and benthic barriers, will add 
knowledge and acceptance of future planning and management initiatives. 
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Not only is it important to be able to identify established and newly introduced AIS, but also to 
know what to do with that information. The New York Heritage Program’s and NYSDEC’s 
iMapInvasives is an interactive invasive species database of the observations made by 
community scientists and professionals that is used for natural resource management projects in 
the state. The application offers lake users and property owners the opportunity to become 
more active in the monitoring and reporting of AIS to state agencies. Interested groups may 
request an in-person or virtual training session online 
(https://www.nyimapinvasives.org/training). 

Estimated Cost 

Effective public outreach and education requires time invested by agency staff with expertise in 
developing, designing, and tailoring outreach programs and tools, as well as costs related to 
hosting events and creating and disseminating print and web-based resources. Recent public 
outreach campaigns involving brochures and public service announcements by local radio 
stations have cost from $2,000 to $3,000 per campaign. Special half-day events are estimated to 
cost between $5,000 and $10,000 each. Website/social media development and maintenance 
can cost from $3,000 to $5,000 annually, depending upon the level of service requested. 

Pros 
 Increased awareness about preventing the introduction or spread of invasive species 
 Improved understanding of the importance of shoreline buffers and maintaining 

valuable habitat 
 Enhanced knowledge and acceptance of future planning and management initiatives 

Cons 
 Indirect costs are a challenge to measure 
 Requires management structure and coordination across agencies 
 Outcomes of raised awareness may be difficult to quantify, despite acknowledged need 

and benefit 

9.6 No	Action	Alternative	

In addition to the various management techniques described in this section, the option to not 
actively intervene in the Lake’s macrophyte community should be considered for areas where 
conflicts between human uses and macrophytes are minimal or non-existent, when the available 
management techniques pose an unacceptable risk of harm, where a natural balance of 
macrophyte species is already occurring, or where natural biological controls are in place. The 
consequences of no action must be weighed against the costs and benefits of various 
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macrophyte management techniques, particularly where a non-native and/or invasive 
macrophyte species is present. 

 

10 Recommended	Actions	and	Implementation	Plan	
A listing of recommended projects and actions for management of Ballston Lake and its 

watershed is provided in Table 10.1. Projects are grouped into seven categories: phosphorus 
loading, invasive species, water quality testing and monitoring, preparing for future changes 

and growth, lakeshore and stream erosion, education and outreach, and plant management. 

For each project information is included regarding scale, priority, cost, and potential partners 

and funding sources. This table is intended to facilitate the identification and prioritization of 

projects that promote the responsible stewardship of Ballston Lake. 

Table 10.1: Recommended projects and actions for management of Ballston Lake and its 
watershed. 

Project or Action Scale Priority Relative Cost 
Potential Leaders, Partners 

and Funding Sources 
Phosphorus Loading 
Establish a septic monitoring and 
inspection program to maximize 
system performance and lifespan Watershed Medium

Medium 
($60,000 initial 
and recurring) DEC, DOS 

Identify areas of concern within 
the watershed that may be 
sources of phosphorus and other 
nutrients Watershed High Low DEC, BLIA 
Replace and/or upgrade failing 
septic systems (in progress with 
the Ballston Lake Sewer Project) Watershed Medium

Medium 
($20,000 to 
$100,000+ per 
unit) DEC, EPA, DOS 

Increase the functional capacity, 
capability and efficiency of 
wastewater treatment plants 
(WWTPs) 

Local 
(WWTPs) Low High ($1M+) DEC, EFC, USDA, EPA 

Increase adoption of enhanced 
phosphorus removal technologies 
designed for wastewater systems 

Local 
(WWTPs) Medium

Medium 
($20,000+) DEC, USDA 

Stabilize road ditches through the 
use of erosion control practices 
(hydroseeding, rock lining, etc.) Watershed Low 

Low ($10-$150 
per foot) DEC, DOS, DOT, EPA 
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Project or Action Scale Priority Relative Cost 
Potential Leaders, Partners 

and Funding Sources 
Plant trees and shrubs on lands 
with limited or reduced 
hydrological storage capacity and 
incorporate climate change 
impacts regarding species 
selection Watershed Medium

Low ($5 to 
$250 per tree) 

DEC, DOS, EFC, EPA, GLC, 
USDA, Private Conservation 
Programs, Office of Parks, 
Recreation & Historic 
Preservation, DOI 

Invasive Species 
Support and expand the Boat 
Launch Stewards program Lake Medium Medium  PRISM 
Support invasive species outreach 
and education initiatives, 
including water chestnut pulling 
events Watershed Medium

Low ($10,000+ 
initial; $2,500+ 
recurring) PRISM 

Conduct research and monitoring 
to improve early detection and 
management, including 
integration of citizen science Lake Medium

Medium 
($50,000+) PRISM 

Install boat cleaning stations and 
kiosks at public boat launches Local (Boat 

Launches) Low 

Medium 
($25,000, plus 
maintenance 
fees) 

EPA, New York State’s 
Environmental Protection 
Fund 

Install boot brush stations at 
trailheads and other access points 

Local 
(Access 
Points, 
Public Trails) Low 

Low ($100 to 
$500 per 
station) PRISM, NAISMA 

Continue hand pulling operations 
to limit water chestnut 
populations in the lake Lake Medium Low 

BLIA, DEC (Invasive Species 
Coordination Unit) 

Create an invasive species 
monitoring program to keep track 
of current invasive species, as well 
as potential invasives that may 
arrive Watershed High Medium BLIA, DEC 
Develop control/eradication 
systems to manage or remove 
established invasive species 
populations Watershed Low 

Medium 
($50,000+) 

Research/Academic 
Institutions, DEC 

Water Quality Testing and Monitoring 
Continue to participate in CSLAP 
monitoring Lake High Medium BLIA, Town of Ballston 
Continue to support Ballston Lake 
Improvement Association (BLIA) 
water testing (including 
phosphorus, fecal coliform, e. coli) 

Lake and 
Tributaries High Medium DEC, DOS 
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Project or Action Scale Priority Relative Cost 
Potential Leaders, Partners 

and Funding Sources 
Regularly conduct tests to 
monitor for pathogenic bacteria 
and cyanobacteria that can cause 
decreases in water quality 
(harmful algal blooms) 

Lake and 
Tributaries Medium Medium BLIA, DEC 

Preparing for Future Changes and Growth 
Create zoning amendments to 
prepare for future population 
growth (in progress with Ballston 
Zoning Amendments) Watershed Medium High Town of Ballston 
Continue to closely monitor 
SPDES and SWPPP permitted 
facilities  Watershed Medium Medium Town of Ballston, BLIA 
Establish performance standards 
requiring vegetation coverage, 
stream buffers and limiting non-
permeable surfaces.  Watershed Low Medium Town of Ballston, BLIA 
Continue to apply for various 
grants and funding to have 
additional successful projects 
(federal, state, organizations, 
partnerships) Watershed High N/A 

BLIA, DEC, DOS, Town of 
Ballston, PRISM, 
Academic/Research 
Institutions, EPA  

Ensure that the 100 ft. boundary is 
enforced along the wetland at the 
northern end of the lake Lake Low Low Town of Ballston, DEC, BLIA 
Plan for changing frequency, 
magnitude, and intensity of storm 
events Watershed High High 

BLIA, DEC, DOS, Town of 
Ballston, EPA  

Enhance the economic, social and 
health benefits of natural 
resources (trail construction, 
habitat enhance, etc.) to prevent 
land use conversion Watershed Medium Medium BLIA, DEC, PRISM 
Utilize NYSDOT programs to 
purchase new snow removal and 
de-icing equipment.  Local (Town) Low Medium DOT, Town of Ballston 
Lakeshore and Stream Erosion 
Expand and enforce no wake 
zones Lake Medium Medium Town of Ballston, DEC 
Establish stream buffers and 
management practices to 
minimize the rate of erosion 

Lake and 
Tributaries High Medium DEC, EPA, BLIA 



 

Ballston Lake Management Plan  76  February 2022 

Project or Action Scale Priority Relative Cost 
Potential Leaders, Partners 

and Funding Sources 
Proper sizing and design of 
culverts and channels to avoid 
headcuts and provide for aquatic 
connectivity Watershed Low 

Low ($500 to 
$10,000 per 
unit) DEC, DOS, DOT, EPA 

Install stabilization features 
(log/stone vanes, vegetated 
buffers, etc.) to reduce 
streambank degradation Watershed Low Medium DEC, EPA, BLIA 
Monitor and assess effectiveness 
of projects (adaptive 
management) Watershed Medium N/A BLIA, Town of Ballston 
Education and Outreach 
Continue to use websites such as 
the Ballston Lake Improvement 
Association and Ballston Sewers 
to update community on projects 
and events occurring in the 
watershed Watershed High Low 

BLIA, The Town of Ballston 
Clean Water Committee, 
Town of Ballston 

Use social media (Facebook, 
Instagram, Twitter) to update the 
public on ongoing projects and 
encourage participation and 
support Watershed High N/A 

BLIA, The Town of Ballston 
Clean Water Committee, 
Town of Ballston 

Become an environmental 
steward Watershed Medium N/A BLIA, PRISM, DEC 
Continue to hold Clean-Up Days 
to educate the public and expand 
community involvement Watershed Medium Medium BLIA, Town of Ballston 
Create factsheets and hold 
sessions to educate the public 
how to differentiate between 
native and invasive species (both 
aquatic and terrestrial) Watershed Low Low BLIA, PRISM, DEC, EPA 
Continually engage watershed 
stakeholders across all groups 
and demographics in volunteer 
engagement opportunities 
concerning water quality 
protection and improvement Watershed Low N/A BLIA, Town of Ballston, DEC 
Strengthen partnerships (BLIA, 
Town of Ballston Clean Water 
Committee, PRISM) to assist each 
other and organize projects Watershed High N/A N/A (listed in action) 
Support and expand watercraft 
steward programs Watershed Low Medium BLIA, DEC, PRISM 
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Project or Action Scale Priority Relative Cost 
Potential Leaders, Partners 

and Funding Sources 
Recruit a regional "circuit-rider" 
planner to work with watershed 
communities to update local 
codes that incorporate water 
resources protection and climate 
resiliency Watershed Low Medium Town of Ballston, BLIA, DEC 
Plant Management 
Use benthic mats only in heavily 
used areas (e.g. boat launches and 
docks) to reduce plant growth Lake Low 

Low ($0.25/ft2 
- $0.60/ft2) BLIA, PRISM, DEC 

Use DASH (diver assisted suction 
harvesting) to remove targeted 
plants without disrupting 
beneficial vegetation Lake Medium

Medium 
($5,000 to 
$15,000 per 
acre) BLIA, PRISM, DEC 

Continue hand pulling and hand 
cutting operations to limit plant 
growth in highly used areas (e.g. 
boat launches and docks) Lake Medium

Low ($100 to 
$500 per acre) BLIA, PRISM, DEC 

11 Adaptive	Management	
An adaptive management approach is recommended for the Ballston Lake and watershed 
stakeholders. Adaptive management is a ``build and measure” approach that acknowledges 
uncertainties and uses data and information to define next steps (Figure 11.1). This approach to 
lake and watershed management is recommended for Ballston Lake in light of the ongoing 
wastewater remedial measures, climate impacts on hydrology and lake temperatures, projected 
population growth, presence of invasive species, and other emerging challenges.  

Key watershed stakeholders include elected and appointed officials, key staff from the towns of 
Ballston and Clifton Springs, BLIA, professional agency staff from NYSDEC, NYSDOH, Saratoga 
County SWCD, Capital Region PRISM, NYSDEC Region 5, NYSFOLA, Cornell Cooperative 
Extension, and other organizations focused on protecting land and water resources. A key 
challenge in managing Ballston Lake is the need for community engagement and active 
participation. Because lake water quality is affected by diffuse (nonpoint) sources of pollution, 
individual decisions of the entire community hold potential to exert a significant collective 
impact. 
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Figure 11.1: Adaptive management process. 

 

The Ballston Lake Watershed Protection and Management Committee has brought together 
many of these stakeholders, which is an important step in the adaptive management framework. 
Formalizing connections among the many partners involved in lake and watershed management 
can facilitate communication and provide a structure for enhanced public outreach and 
education.  

Cazenovia Lake (Madison County NY) is among the many NYS examples of successful adoption 
of a Watershed Council. A partnership of the Town, Village, and Lake Association, the Council 
has, since 2009, convened an annual public meeting to review water quality conditions and 
CSLAP data, discuss watercraft stewardship and recreational uses, invasive species detections, 
findings of the annual macrophyte survey, and review priorities and plans for the coming year. 
Progress with recommendations is tracked and reported. Guest speakers address emerging 
issues of community interest. The value of the Council and its annual reporting extends well 
beyond the simple reporting out; the open discussion of challenges and approaches builds 
community commitment to collective action for improvement. 

This management plan should be considered a “living document” and updated periodically as 
additional information regarding water quality is obtained, management techniques evolve, or 
objectives change. Sustainable and effective management is accomplished through collaborative 
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partnerships between governmental entities, organizations, and the community. Various 
stakeholders should be involved with every part of the process, from planning to 
implementation and monitoring.  
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12 Glossary	

Term Definition 
Anthropogenic Resulting from the influence of human beings on nature 
Bathymetry The measurement of depth of water in oceans, seas, or lakes. 
Bioavailable An element or compound that is accessible to an organism for uptake or 

adsorption across its cellular membrane.

Clarity The extent of the penetration of light in water (e.g., ability to see 
submerged objects).

Epilimnion The upper layer of water in a stratified lake.

Eutrophication A process by which an entire body of water, or parts of it, becomes 
progressively enriched with minerals and nutrients.

Flocculate To form or cause to form into small clumps or masses 

Holomictic Undergoing a complete circulation that extends to the deepest parts 
during overturn (layers of water intermix).

Hydrology The branch of science concerned with the properties of the earth's water, 
and especially its movement in relation to land.

Hypolimnion The lower layer of water in a stratified body of water, typically cooler than 
the water above and relatively stagnant.

Littoral Region located along a shore.

Macrophyte A plant, especially an aquatic plant, large enough to be seen by the naked 
eye. 

Meromictic Undergoing incomplete circulation at the fall overturn (layers of water do 
not intermix). 

Metalimnion An intermediate layer of water in which temperature decreases more 
rapidly with depth than in the layers above and below it. 

Monimolimnion The lower, dense stratum of a meromictic lake (one with permanently 
stratified layers) that does not mix with the waters above. 

Morphometry The quantitative analysis of size and shape.

Organic Anthropogenic chemicals derived from products used by humans as 
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Micropollutants pharmaceuticals, pesticides, household chemicals, or personal care 
products 

Pathogen A bacterium, virus, or other microorganism that can cause disease.

Resiliency Minimizing environmental risks associated with disasters to reduce 
vulnerabilities and risks to future incidents.

Sedimentation The natural process in which material is carried to the bottom of a body of 
water and forms a solid layer.

Specific 
Conductance 

An aggregate measure of the summed ionic content of water. 

Stratification The separation of water in layers based on a specific quantity (chemicals, 
temperature). 

Taxa A taxonomic group of any rank, such as a species, family, or class. 

Turbidity An optical characteristic of water; measurement of the amount of light that 
is scattered by material in the water when a light is shined through the 
water sample. 

Watershed Area of land that collects water and drains into a specific body of water 
through a network of rivers, streams, and lakes. Also includes groundwater.
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13 Resources	

Ballston Comprehensive Plan Update: HOME | Ballston Comp Plan (envisionballston.com) 

Ballston Lake and Buell Heights Sewer Project: http://www.ballstonsewers.org/ 

Ballston Lake Improvement Association: https://ballstonlake.org/ 

Ballston Lake Story Map: 
https://storymaps.arcgis.com/stories/7c0c728d053747e38fb283d73d935cef 
 
Burnt Hills Ballston Lake Rotary Club: Burnt Hills Ballston Lake Rotary | Service Before Self 
(bhblrotary.org) 
CSLAP Data for Ballston Lake (1996-2020): https://nysfola.org/cslap-report-search/ 
EPA Urban Runoff: Model Ordinances to Prevent and Control Nonpoint Source Pollution: 
https://www.epa.gov/nps/urban-runoff-model-ordinances-prevent-and-control-nonpoint-
source-pollution  
 
Evaluation of Sanitary Sewer in the Ballston Lake Watershed (2005): 
http://www.ballstonsewers.org/wp-content/uploads/2020/07/3.24.05.Final-Report.pdf 
 
New York State Hemlock Initiative, HWA Management for Landowners: 
https://blogs.cornell.edu/nyshemlockinitiative/hwa-management/hwa-management-for-
landowners/  
 
New York State Soil and Water Conservation, Agricultural Best Management Practice Systems 
Catalogue (2014): https://www.dec.ny.gov/docs/water_pdf/agriculturebmp.pdf  
 
New York State Soil and Water Conservation Committee, Agricultural Programs: 
https://agriculture.ny.gov/soil-and-water/soil-water-conservation-committee  

Lake Friendly Living Coalition of the Finger Lakes: https://www.flrwa.org/lake-friendly-living  
 
Lawn Fertilizer (NYS Nutrient Runoff Law): https://www.dec.ny.gov/chemical/67239.html  
 
North American Lake Management Society (NALMS) Alum Position Statement (2004): 
https://www.nalms.org/nalms-position-papers/the-use-of-alum-for-lake-management/  
 
North Carolina State Extension, Water Quality and Home Lawn Care (2001): 
https://content.ces.ncsu.edu/water-quality-and-home-lawn-care  
 
Town of Ballston Town Code: https://townofballstonny.org/1220/Town-Code 

Town of Clifton Park Town Code: https://ecode360.com/CL1051?needHash=true 
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Watershed Protection and Management Plan for Ballston Lake (2001): https://cdrpc.org/wp-
content/uploads/2020/05/Ballston_Lake_Watershed_Study.pdf 
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15 Appendices	
 

Appendix	A:	Laboratory	Data	

Data Report from the Upstate Freshwater Institute Laboratory (NY ID: 11462) that was collected 

by EcoLogic, LLC and the Upstate Freshwater Institute in 2020 and 2021 for updated Ballston 

Management Plan. Data was collected with QAPP. 

 

Appendix	B:	Field	Data	

Data collected at multiple sites within Ballston Lake including vertical profiles (YSI Model 6600) 

and Secchi Disk depths. Data was collected by EcoLogic, LLC and the Upstate Freshwater 

Institute in 2020 and 2021 for updated Ballston Management Plan, and was collected with 

QAPP. Metadata included. 

 

Appendix	C:	Ballston	Lake	Contaminants	of	Emerging	Concern	(CEC)	
Report	

Results of CEC screening of Ballston Lake during summer of 2019. Samples were collected at 

both CSLAP sites, and both reports are appended here. Individual reports were distributed to 

participants in the project in 2020. Sample analysis was completed by Syracuse University with 

funding from the National Science Foundation (Grant No. 1743988).  



Appendix A: Laboratory Data  



Upstate Freshwater Institute  CHM2020_146

Page 1 of 3

Data Report Number: CHM2020_146
Ballston Lake 

Sample collection date: 10/22/20, 12/10/20

Submitted by:
Gina Kehoe

Laboratory Director
Upstate Freshwater Institute

224 Midler Park Drive
Syracuse, NY  13206

(315) 431-4962 ext.115 (phone)
(315) 431-4969 (fax)

ginak@upstatefreshwater.org

mailto:ginak@upstatefreshwater.org


Upstate Freshwater Institute - CHM2020_146

Page 2 of 3

UFI Lab ID Client ID Field System Sample Depth Sampling Sampling Receive Receive Comments TP flags TDP flags DO flags NOx flags tNH3 flags TN flags Chloride flags ALK flags
Duplicate Name Type (m)  Date Time Date Time log in (µgP/L) (TP) (µgP/L) (TDP) (mg/L) (DO) (µgN/L) (NOx) (µgN/L) (NOx) (µgN/L) (TN) (mgCl/L) (Cl-) mgCaCO3/L (ALK)

201022001-001 P2 Ballson Lake Grab 1.5 10/21/20 12:05 10/22/20 8:59 18.6 F13 11.4 F13 7.0 F14 28.6 F16 47.8 452.0 F14 74.2 F14 100.2 F14
201022001-002 P2 Ballson Lake Grab 10.0 10/21/20 12:12 10/22/20 8:59 59.9 F13 37.4 F13 0.8 F14 <LOD F22 198 602.0 F14 72.6 F14
201022001-003 P2 Ballson Lake Grab 30.0 10/21/20 12:23 10/22/20 8:59 D.O contains oxygen 8900.0 F26, F2 8460.0 F26, F2 <LOD F14, F22 35.5 9220 F2 121.0 F14 61.1 F14
201022001-004 P1 A Ballson Lake Grab 1.5 10/21/20 14:20 10/22/20 8:59 56.7 F26, F13 13.3 F13, F26 7.1 F14 15.6 F16 38.8 472.0 F14 72.1 F14 102.1 F14
201022001-005 P1 Ballson Lake Grab 3.0 10/21/20 14:40 10/22/20 8:59 29.1 F13 10.9 F13 7.0 F14 16.6 F16 180 517.0 F14 72.1 F14
201022001-006 P1 Ballson Lake Grab 6.0 10/21/20 14:46 10/22/20 8:59 headspace 24.2 11.3 7.1 F14 17.4 F16 25.1 F16 515.0 F14 72.2 F14
201022001-007 S1 Ballson Lake Grab 8.0 10/21/20 13:52 10/22/20 8:59 19.0 14.2
201022001-008 S1 Ballson Lake Grab 11.0 10/21/20 14:05 10/22/20 8:59 208.0 F2 183.0 F2
201022001-009 S1 Ballson Lake Grab 7.0 10/21/20 13:15 10/22/20 8:59 18.4 11.8
201022001-010 S1 Ballson Lake Grab 11.0 10/21/20 13:23 10/22/20 8:59 53.4 35.0
201022001-011 Field duplicate P1 B Ballson Lake Grab 1.5 10/21/20 14:28 10/22/20 8:59 29.7 11.4 28.1 F16 37.1 517.0 F14 72.1 F14 99.2 F14
201022001-012 Field Blank Ballson Lake Grab 10/21/20 12:00 10/22/20 8:59 <lod F22, F16 0.7 <lod 7.0 F14 <LOD F22 <LOD F22 <LOD F22 <LOD F22 <LOD F14, F22
201210001-001 P1 Ballson Lake Grab 1.5 12/9/20 13:40 12/10/20 8:21 19.8 18.1 10.3 F14
201210001-002 P1 Ballson Lake Grab 5.5 12/9/20 13:45 12/10/20 8:21 22.3 12.2
201210001-003 P2 Ballson Lake FB 1.5 12/9/20 11:50 12/10/20 8:21 30.3 24.7
201210001-004 P2 Ballson Lake Grab 21.0 12/9/20 12:15 12/10/20 8:21 51.0 29.8
201210001-005 P2 Ballson Lake Grab 24.0 12/9/20 12:25 12/10/20 8:21 13.5 3.3
201210001-006 P2 Ballson Lake Grab 31.5 12/9/20 11:55 12/10/20 8:21 115.0 F2 77.9
201210001-007 P3 Ballson Lake Grab 1.5 12/9/20 14:15 12/10/20 8:21 16.7 9.9
201210001-008 P3 Ballson Lake Grab 4.5 12/9/20 14:20 12/10/20 8:21 15.0 9.4
201210001-009 S1 Ballson Lake Grab 1.5 12/9/20 13:15 12/10/20 8:21 26.4 20.6
201210001-010 S1 Ballson Lake Grab 6.0 12/9/20 13:18 12/10/20 8:21 24.8 19.5
201210001-012 S1 Ballson Lake Grab 10.5 12/9/20 13:25 12/10/20 8:21 24.1 20.0
201210001-013 S2 Ballson Lake Grab 1.5 12/9/20 12:35 12/10/20 8:21 22.9 21.4
201210001-014 S2 Ballson Lake Grab 10.0 12/9/20 13:00 12/10/20 8:21 28.6 24.0
201210001-016 S2 Ballson Lake Grab 18.5 12/9/20 12:45 12/10/20 8:21 26.6 23.1
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Data 
Flag ID

Meaning of Flag
1LOQ= Limit of Quantification 2LOD= Limit of Detection

F2 Sample diluted to run within calibration curve Parameter LOQ1 LOD2 Method Certified? Date Calculated/verified
F3 Sample outside calibration curve TP*_auto 3 µgP/L 1.0 µgP/L SM 4500-P (F-H), 2011 yes 5/14/2020
F4 Lower than normal volume of sample analyzed TDP*_auto 3 µgP/L 1.0 µgP/L SM 4500-P (F-H), 2011 N/A 5/14/2020
F5 Sample not digested/prepared properly TP PREP N/A N/A SM 4500-P B, 2011 N/A N/A
F6 Sample not preserved properly DO 0.2 mg/L 0.1 mg/L SM 4500-O C, 2011 N/A 1/6/2020
F18 Sample likely/possibly contaminated before arrival TN 75 µgN/L 25 µgN/L SM 4500-N C, 2011 N/A 5/26/2020
F19 No sample due to lab error Nox 30 µgN/L 10 µgN/L SM 4500-NO3 F, 2011 yes 5/26/2020
F20 No sample due to field error tNH3 30 µgN/L 10 µgN/L SM 4500-NH3 H, 2011 yes 5/26/2020
F22 Sample value less than LOD Chloride 1.4 mgCl/L 0.5 mgCl/L SM 4500-Cl E, 2011 yes 5/18/2020
F23 Data associated with failed CCB Alkalinity 20 mgCaCO3/L 20 mgCaCO3/L SM 2320-B, 2011 yes 1/6/2020
F24 Data associated with failed CCV
F25 Data associated with failed LCS
F26 Data associated with failed Matrix Spike *Samples preserved and or filtered upon receipt
F27 Data associated with failed Reference
F28 Data associated with failed Matrix Spike Duplicate
F29 Data associated with failed Method Blank
F30 Data associated with Matrix Interference

ELAP ID:  11462
Upstate Freshwater Institute Laboratory Report
Data Report Number: CHM2020_146
UFI Contract Number: 564
The attached  samples were collected by UFI staff according to our methods.
Samples arrived preserved and on ice, in containers provided by the client.
This report is not to be reproduced, except in full, without the written approval of UFI.  
The reported results are pertinent to the samples as they were received at the laboratory.  
NS means no sample was received or requested.

Compiled by:  _____________________   Reviewed by:________________________ Date: 1/14/22
        Gina Kehoe      Gina Kehoe
      Laboratory Director     Laboratory Director
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Data Report Number: CHM2021_131
Ballston Lake 

Sample collection date: 4/6/21-8/17/21
Report Submission Date: 10/15/21

Submitted by:
Gina Kehoe

Laboratory Director
Upstate Freshwater Institute

224 Midler Park Drive
Syracuse, NY  13206

(315) 431-4962 ext.115 (phone)
(315) 431-4969 (fax)

ginak@upstatefreshwater.org

mailto:ginak@upstatefreshwater.org
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UFI Lab ID Client ID System Sample Depth Sampling Sampling Receive Receive Comments TP flags TDP flags DO flags
Name Type (m)  Date Time Date Time log in (µgP/L) (TP) (µgP/L) (TDP) (mg/L) (DO)

210406001-001 P1 Ballson Lake Grab 1.5 4/6/2021 13:05 4/6/2021 16:57 22.5 15.9 11.6 F15
210406001-002 P1 Ballson Lake Grab 7.0 4/6/2021 13:17 4/6/2021 16:57 19.5 6.9
210406001-003 P2 Ballson Lake Grab 1.5 4/6/2021 11:00 4/6/2021 16:57 499.2 F2 10.1
210406001-004 P2 Ballson Lake Grab 14.0 4/6/2021 11:30 4/6/2021 16:57 15.3 4.8
210406001-005 P2 Ballson Lake Grab 26.0 4/6/2021 11:40 4/6/2021 16:57 898.4 F2 563.0 F2
210406001-006 P2 Ballson Lake Grab 31.0 4/6/2021 11:15 4/6/2021 16:57 1582.6 F13,F2 880.5 F2
210406001-007 P3 Ballson Lake Grab 1.5 4/6/2021 13:30 4/6/2021 16:57 34.7 F13 7.6
210406001-008 P3 Ballson Lake Grab 5.0 4/6/2021 13:34 4/6/2021 16:57 33.2 F13 8.2
210406001-009 S1 Ballson Lake Grab 1.5 4/6/2021 12:40 4/6/2021 16:57 39.0 9.8
210406001-010 S1 Ballson Lake Grab 6.0 4/6/2021 12:00 4/6/2021 16:57 22.7 F13 7.5
210406001-011 S1 Ballson Lake Grab 12.0 4/6/2021 12:45 4/6/2021 16:57 21.4 F13 7.5
210406001-012 S2 Ballson Lake Grab 1.5 4/6/2021 11:50 4/6/2021 16:57 30.7 8.8
210406001-013 S2 Ballson Lake Grab 10.0 4/6/2021 12:25 4/6/2021 16:57 21.9 7.3
210406001-014 S2 Ballson Lake Grab 20.0 4/6/2021 12:00 4/6/2021 16:57 19.2 7.3
210406001-015 Field Blank Ballson Lake FB 4/6/2021 10:50 4/6/2021 16:57 <lod  F22 <lod  F22
210430001-001 P1 Ballson Lake Grab 1.5 4/29/2021 12:25 4/30/2021 7:17 DO IS P2 24.9 F23 6.7
210430001-002 P1 Ballson Lake Grab 6.5 4/29/2021 12:30 4/30/2021 7:17 3979.9 F23,F2 6.7
210430001-003 P2 Ballson Lake Grab 1.5 4/29/2021 10:45 4/30/2021 7:17 23.9 F23 6.5 11.0 F15
210430001-004 P2 Ballson Lake Grab 4.0 4/29/2021 10:50 4/30/2021 7:17 19.2 5.5
210430001-005 P2 Ballson Lake Grab 8.0 4/29/2021 10:55 4/30/2021 7:17 15.5 5.7
210430001-006 P2 Ballson Lake Grab 29.5 4/29/2021 11:00 4/30/2021 7:17 4129.8 F2 668.0 F2
210430001-007 P3 Ballson Lake Grab 1.5 4/29/2021 12:45 4/30/2021 7:17 21.8 5.6
210430001-008 P3 Ballson Lake Grab 3.5 4/29/2021 12:50 4/30/2021 7:17 23.2 5.6
210430001-009 S1 Ballson Lake Grab 1.5 4/29/2021 11:55 4/30/2021 7:17 24.5 6.3
210430001-010 S1 Ballson Lake Grab 4.0 4/29/2021 12:00 4/30/2021 7:17 24.1 5.7
210430001-011 S1 Ballson Lake Grab 8.0 4/29/2021 12:05 4/30/2021 7:17 20.4 6.4
210430001-012 S1 Ballson Lake Grab 11.0 4/29/2021 12:10 4/30/2021 7:17 19.1 5.9
210430001-013 S2 Ballson Lake Grab 1.5 4/29/2021 11:15 4/30/2021 7:17 29.1 5.9
210430001-014 S2 Ballson Lake Grab 4.0 4/29/2021 11:19 4/30/2021 7:17 18.3 5.6
210430001-015 S2 Ballson Lake Grab 8.0 4/29/2021 11:22 4/30/2021 7:17 18.2 5.6
210430001-016 S2 Ballson Lake Grab 17.5 4/29/2021 11:28 4/30/2021 7:17 17.9 7.8
210609001-001 P1 Ballson Lake Grab 1.5 6/8/2021 12:30 6/9/2021 10:26 28.1 F13, F7 10.7 F13, F7 8.8 F7,F15
210609001-002 P1 Ballson Lake Grab 6.0 6/8/2021 12:45 6/9/2021 10:26 28.9 F13, F7 7.5 F13, F7
210609001-003 P2 Ballson Lake Grab 1.5 6/8/2021 10:22 6/9/2021 10:26 30.6 F13, F7 11.8 F13, F7
210609001-004 P2 Ballson Lake Grab 4.0 6/8/2021 10:42 6/9/2021 10:26 22.1 F13, F7 10.1 F13, F7
210609001-005 P2 Ballson Lake Grab 7.0 6/8/2021 10:47 6/9/2021 10:26 14.4 F13, F7 5.6 F13, F7
210609001-006 P2 Ballson Lake Grab 31.5 6/8/2021 10:35 6/9/2021 10:26 1124.1 F13, F7,F2 727.6 F13, F7,F2
210609001-007 P3 Ballson Lake Grab 1.5 6/8/2021 12:55 6/9/2021 10:26 31.2 F13, F7 10.2 F13, F7
210609001-008 P3 Ballson Lake Grab 4.5 6/8/2021 13:03 6/9/2021 10:26 37.0 F13, F7 9.0 F13, F7
210609001-009 S1 Ballson Lake Grab 1.5 6/8/2021 11:50 6/9/2021 10:26 28.8 F13, F7 68.5 F13, F7
210609001-010 S1 Ballson Lake Grab 4.0 6/8/2021 12:03 6/9/2021 10:26 23.2 F13, F7 7.6 F13, F7
210609001-011 S1 Ballson Lake Grab 7.0 6/8/2021 12:04 6/9/2021 10:26 32.2 F13, F7 6.3 F13, F7
210609001-012 S1 Ballson Lake Grab 10.0 6/8/2021 11:54 6/9/2021 10:26 37.6 F13, F7 15.3 F13, F7
210609001-013 S2 Ballson Lake Grab 1.5 6/8/2021 11:11 6/9/2021 10:26 29.7 F13, F7 10.9 F13, F7
210609001-014 S2 Ballson Lake Grab 4.0 6/8/2021 11:25 6/9/2021 10:26 21.4 F13, F7 7.4 F13, F7
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210609001-015 S2 Ballson Lake Grab 7.0 6/8/2021 11:30 6/9/2021 10:26 17.1 F13, F7 4.7 F13, F7
210609001-016 S2 Ballson Lake Grab 18.5 6/8/2021 11:15 6/9/2021 10:26 31.8 F13, F7 10.5 F13, F7
210609001-017 P2 Ballson Lake Grab 22.0 6/8/2021 10:50 6/9/2021 10:26 105.8 F7,F2 19.0 F7



Upstate Freshwater Institute - CHM2021_131

Page 2 of 3

210609001-018 P2 Ballson Lake Grab 25.0 6/8/2021 10:55 6/9/2021 10:26 385.7 F7,F2 343.0 F7,F2
210817007-001 P1-A Ballson Lake Grab 1.5 8/17/2021 10:30 8/17/2021 16:31 35.0 11.7 7.9 F15
210817007-002 P1-B Ballson Lake Grab 1.5 8/17/2021 10:35 8/17/2021 16:31 30.7 11.1 7.9 F15
210817007-003 P1 Ballson Lake Grab 6.0 8/17/2021 10:40 8/17/2021 16:31 140.8 F2 32.5
210817007-004 P2 Ballson Lake Grab 1.5 8/17/2021 9:00 8/17/2021 16:31 30.7 12.2
210817007-005 P2 Ballson Lake Grab 5.0 8/17/2021 9:25 8/17/2021 16:31 41.7 20.6
210817007-006 P2 Ballson Lake Grab 7.0 8/17/2021 9:30 8/17/2021 16:31 49.7 28.6
210817007-007 P2 Ballson Lake Grab 30.0 8/17/2021 9:10 8/17/2021 16:31 12015.0 F2 6758.0 F2
210817007-008 P3 Ballson Lake Grab 1.5 8/17/2021 10:45 8/17/2021 16:31 47.1 28.2
210817007-009 P3 Ballson Lake Grab 4.0 8/17/2021 10:50 8/17/2021 16:31 118.1 F2 20.0
210817007-010 S1 Ballson Lake Grab 1.5 8/17/2021 10:03 8/17/2021 16:31 30.2 7.1
210817007-011 S1 Ballson Lake Grab 5.0 8/17/2021 10:15 8/17/2021 16:31 48.1 12.9
210817007-012 S1 Ballson Lake Grab 7.0 8/17/2021 10:20 8/17/2021 16:31 98.4 31.7
210817007-013 S1 Ballson Lake Grab 11.0 8/17/2021 10:10 8/17/2021 16:31 244.3 F2 75.4
210817007-014 S2 Ballson Lake Grab 1.5 8/17/2021 9:45 8/17/2021 16:31 30.6 8.2
210817007-015 S2 Ballson Lake Grab 5.0 8/17/2021 9:50 8/17/2021 16:31 31.5 10.9
210817007-016 S2 Ballson Lake Grab 7.0 8/17/2021 9:55 8/17/2021 16:31 44.4 21.6
210817007-017 S2 Ballson Lake Grab 19.0 8/17/2021 10:00 8/17/2021 16:31 111.0 F2 66.3
210817007-018 Field Blank Ballson Lake FB 8/17/2021 8:30 8/17/2021 16:31 <lod  F22 14.3
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Data 
Flag ID

Meaning of Flag
1LOQ= Limit of Quantification 2LOD= Limit of Detection

F2 Sample diluted to run within calibration curve Parameter LOQ1 LOD2 Method Certified? Date Calculated/verified
F3 Sample outside calibration curve TP*_auto 4.5 µgP/L 1.5 µgP/L SM 4500-P (F-H), 2011 yes 12/15/2020
F4 Lower than normal volume of sample analyzed TDP*_auto 4.5 µgP/L 1.5 µgP/L SM 4500-P (F-H), 2011 N/A 12/15/2020
F5 Sample not digested/prepared properly TP PREP N/A N/A SM 4500-P B, 2011 N/A
F6 Sample not preserved properly DO 0.2 mg/L 0.1 mg/L 12/15/2020
F18 Sample likely/possibly contaminated before arrival *Samples preserved and or filtered upon receipt
F19 No sample due to lab error
F20 No sample due to field error
F22 Sample value less than LOD
F23 Data associated with failed CCB
F24 Data associated with failed CCV
F25 Data associated with failed LCS
F26 Data associated with failed Matrix Spike
F27 Data associated with failed Reference
F28 Data associated with failed Matrix Spike Duplicate
F29 Data associated with failed Method Blank
F30 Data associated with Matrix Interference

ELAP ID:  11462
Upstate Freshwater Institute Laboratory Report
Data Report Number: CHM2021_131
UFI Contract Number: 564
The attached  samples were collected by UFI staff according to our methods.
Samples arrived preserved and on ice, in containers provided by the client.
This report is not to be reproduced, except in full, without the written approval of UFI.  
The reported results are pertinent to the samples as they were received at the laboratory.  
NS means no sample was received or requested.

Compiled by:  _____________________   Reviewed by:________________________ Date: 10/15/21
        Gina Kehoe      Gina Kehoe
      Laboratory Director     Laboratory Director



Appendix B: Field Data  



Data prepared by:

Section 1: Secchi depth
Column Description
Date Date of measurement
Site Location of measurement
Depth Secchi Depth (meters)

Comments

Additional notes regarding 
general water quality, 
observations at that site

Section 2: YSI Profiles
Column Description
Date Date of profile
Site Location of profile

Depth
Water column depth of 
measurement (meters)

Temp Temperatures ( C)

SC Specific conductance (uS/cm)
pH pH (units)
DO Dissolved Oxygen (mg/L)

SAT Dissolved Oxygen saturation (%)

Notes

Additional notes regarding 
measurements recorded at 
specific depths in the field

Field measurements
Collected by: UFI and EcoLogic

Data submitted with final plan

Ballston Lake Monitoring Program 2020-2021

Monica Matt, Field Program Supervisor-UFI
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Date Site Depth Comments
10/21/2020 P1 2
10/21/2020 S1 3.1
10/21/2020 S2 3.5
10/21/2020 P2 4 Meromictic sample dark in color

12/9/2020 P3 2.25
12/9/2020 P1 1.75
12/9/2020 S1 2.5
12/9/2020 S2 2.5
12/9/2020 P2 3.25

4/6/2021 P3 2.9
4/6/2021 P1 2.9
4/6/2021 S1 3.1
4/6/2021 S2 3.2
4/6/2021 P2 2.8

4/29/2021 P3 1.3
4/29/2021 P1 1.25
4/29/2021 S1 1.5
4/29/2021 S2 1.4
4/29/2021 P2 1.8 Large floating bits of green algae

6/8/2021 P3
6/8/2021 P1 2.65
6/8/2021 S1 2.5
6/8/2021 S2 2.7
6/8/2021 P2 2.6

8/17/2021 P1 1.7
8/17/2021 S1 2
8/17/2021 S2 2
8/17/2021 P2 1.8



YSI Profiles

YSI Profiles
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Date Site Depth Temp SC pH DO SAT Notes
10/21/2020 P1 0 15.01 475 7.57 7.79 77.4
10/21/2020 P1 1 14.98 475 7.52 7.77 77
10/21/2020 P1 2 14.95 475 7.5 7.71 76.5
10/21/2020 P1 3 14.94 475 7.49 7.69 76.3
10/21/2020 P1 4 14.91 476 7.48 7.7 76.3
10/21/2020 P1 5 14.88 476 7.44 7.71 76.2
10/21/2020 P1 6 14.83 477 7.43 7.63 75.6
10/21/2020 S1 0 15.07 478 7.51 7.6 75.4
10/21/2020 S1 1 15.09 478 7.44 7.46 74.1
10/21/2020 S1 2 15.07 479 7.4 7.35 72.8
10/21/2020 S1 3 14.83 478 7.38 7.25 71.6
10/21/2020 S1 4 14.76 478 7.36 7.12 70.2
10/21/2020 S1 5 14.74 478 7.35 7.06 69.7
10/21/2020 S1 6 14.73 478 7.33 7.06 69.7
10/21/2020 S1 7 14.73 478 7.29 6.89 68.1
10/21/2020 S1 8 14.66 479 7.26 6.69 65.5
10/21/2020 S1 9 14.54 479 7.22 6.16 60.1
10/21/2020 S1 10 13.22 487 7.08 1.36 12.1
10/21/2020 S1 11 9.87 507 6.88 0.86 7.5
10/21/2020 S1 11.8 9.11 505 6.78 0.8 6.9
10/21/2020 S2 0 15.02 480 7.46 7.51 74.5
10/21/2020 S2 1 14.98 480 7.41 7.44 73.8
10/21/2020 S2 2 14.94 480 7.38 7.39 73.2
10/21/2020 S2 3 14.88 480 7.37 7.33 72.6
10/21/2020 S2 4 14.83 480 7.35 7.26 71.7
10/21/2020 S2 5 14.74 480 7.33 7.19 70.9
10/21/2020 S2 6 14.72 480 7.3 7.18 70.9
10/21/2020 S2 7 14.73 480 7.29 7.1 70.1
10/21/2020 S2 8 14.72 480 7.29 7.09 69.9
10/21/2020 S2 9 13.75 496 7.19 3.4 35
10/21/2020 S2 10 11.13 496 6.9 2.06 18.7
10/21/2020 S2 11 8.83 498 6.82 0.93 8.1
10/21/2020 S2 12 7.92 504 6.7 0.78 6.6
10/21/2020 S2 13 7.79 506 6.67 0.77 6.5
10/21/2020 S2 14 7.74 508 6.66 0.76 6.4
10/21/2020 S2 15 7.7 511 6.62 0.74 6.2
10/21/2020 S2 16 7.62 516 6.62 0.73 6.1
10/21/2020 S2 17 7.55 521 6.62 0.72 6
10/21/2020 S2 18 7.48 528 6.62 0.71 6
10/21/2020 S2 19 7.41 540 6.62 0.7 5.9
10/21/2020 P2 0 14.81 484 7.66 7.74 75.2
10/21/2020 P2 1 14.77 483 7.4 7.42 73.3
10/21/2020 P2 2 14.73 484 7.32 7.33 72.4
10/21/2020 P2 3 14.72 483 7.3 7.32 72.2
10/21/2020 P2 4 14.72 483 7.25 7.31 72.1
10/21/2020 P2 5 14.71 484 7.21 7.26 71.7
10/21/2020 P2 6 14.71 484 7.2 7.22 71.2
10/21/2020 P2 7 14.71 484 7.21 7.21 71.2
10/21/2020 P2 8 14.77 485 7.2 7.17 70.6
10/21/2020 P2 9 14.6 492 7.15 7.07 69.1
10/21/2020 P2 10 10.14 493 7.03 1.15 10.1
10/21/2020 P2 11 8.8 490 6.83 0.92 7.4
10/21/2020 P2 12 8.17 490 6.69 0.76 6.4
10/21/2020 P2 13 7.94 492 6.69 0.74 6.2
10/21/2020 P2 14 7.61 495 6.67 0.73 6.1
10/21/2020 P2 15 7.38 500 6.59 0.73 6.1
10/21/2020 P2 16 7.23 503 6.56 0.73 6
10/21/2020 P2 17 7.18 506 6.55 0.72 5.9



YSI Profiles
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Date Site Depth Temp SC pH DO SAT Notes
10/21/2020 P2 18 7.1 508 6.56 0.7 5.8
10/21/2020 P2 19 7.04 511 6.57 0.71 5.9
10/21/2020 P2 20 6.96 516 6.57 0.7 5.8
10/21/2020 P2 21 not on field sheet
10/21/2020 P2 22 565 chemocline
10/21/2020 P2 23 900 chemocline
10/21/2020 P2 24 2800 chemocline
10/21/2020 P2 25 3575 chemocline
10/21/2020 P2 26 3848 chemocline
10/21/2020 P2 27 not on field sheet
10/21/2020 P2 28 not on field sheet
10/21/2020 P2 29 not on field sheet
10/21/2020 P2 30 6.2 4534 6.38 0.68 5.6

12/9/2020 P3 0 3.73 471 7.66 11.93 90.3
12/9/2020 P3 1 3.73 471 7.69 11.77 89.1
12/9/2020 P3 2 3.74 471 7.69 11.66 76.8
12/9/2020 P3 3 3.74 472 7.68 11.57 87.7
12/9/2020 P3 4 3.73 472 7.68 11.51 87.2
12/9/2020 P3 5 3.73 471 7.66 11.48 87
12/9/2020 P1 0 4.21 471 7.53 10.79 83
12/9/2020 P1 1 4.22 472 7.51 10.78 82.8
12/9/2020 P1 2 4.22 472 7.5 10.77 82.8
12/9/2020 P1 3 4.21 471 7.49 10.73 82.4
12/9/2020 P1 4 4.21 471 7.48 10.7 82.2
12/9/2020 P1 5 4.21 471 7.46 10.71 82.2
12/9/2020 P1 6 4.2 472 7.47 10.67 81.9
12/9/2020 P1 7 4.2 472 7.47 10.64 81.7
12/9/2020 S1 0 5.51 480 7.27 8.22 65.3
12/9/2020 S1 1 5.51 480 7.24 8.16 64.8
12/9/2020 S1 2 5.51 480 7.24 8.16 64.8
12/9/2020 S1 3 5.5 480 7.23 8.12 64.5
12/9/2020 S1 4 5.49 480 7.22 8.1 64.3
12/9/2020 S1 5 5.5 480 7.21 8.09 64.2
12/9/2020 S1 6 5.48 480 7.21 8.06 64
12/9/2020 S1 7 5.46 480 7.21 8.07 64
12/9/2020 S1 8 5.44 480 7.2 8.13 64.5
12/9/2020 S1 9 5.42 480 7.21 8.18 64.6
12/9/2020 S1 10 5.36 480 7.21 8.19 64.9
12/9/2020 S1 11 5.07 476 7.23 8.46 66.7
12/9/2020 S2 0 5.72 486 7.2 7.41 59.2
12/9/2020 S2 1 5.74 487 7.21 7.32 58.5
12/9/2020 S2 2 5.74 487 7.21 7.26 58
12/9/2020 S2 3 5.74 487 7.21 7.22 57.7
12/9/2020 S2 4 5.73 487 7.21 7.23 57.8
12/9/2020 S2 5 5.74 487 7.2 7.17 57.3
12/9/2020 S2 6 5.74 487 7.18 7.18 57.2
12/9/2020 S2 7 5.75 487 7.18 7.14 57.1
12/9/2020 S2 8 5.74 487 7.18 7.13 57
12/9/2020 S2 9 5.74 488 7.16 7.14 57
12/9/2020 S2 10 5.72 487 7.16 7.14 57
12/9/2020 S2 11 5.73 487 7.16 7.15 57
12/9/2020 S2 12 5.73 487 7.16 7.11 56.8
12/9/2020 S2 13 5.72 487 7.15 7.11 56.8
12/9/2020 S2 14 5.73 487 7.15 7.12 56.9
12/9/2020 S2 15 5.73 487 7.14 7.11 56.8
12/9/2020 S2 16 5.73 487 7.15 7.1 56.9
12/9/2020 S2 17 5.73 487 7.15 7.1 56.8
12/9/2020 S2 18 5.73 487 7.13 7.1 56.8
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12/9/2020 S2 19 5.73 487 7.13 7.08 56.6
12/9/2020 S2 20 5.73 487 7.14 7.06 56.5
12/9/2020 P2 0 5.74 492 7.19 7.3 58.3
12/9/2020 P2 1 5.75 493 7.11 7.09 56.5
12/9/2020 P2 2 5.76 493 7.1 6.98 55.7
12/9/2020 P2 3 5.76 493 7.11 6.91 55.2
12/9/2020 P2 4 5.77 493 7.11 6.85 54.7
12/9/2020 P2 5 5.77 494 7.13 6.81 54.4
12/9/2020 P2 6 5.76 493 7.11 6.77 54.1
12/9/2020 P2 7 5.75 493 7.12 6.78 54.2
12/9/2020 P2 8 5.76 493 7.14 6.76 54.1
12/9/2020 P2 9 5.75 493 7.15 6.77 54.1
12/9/2020 P2 10 5.75 493 7.17 6.74 53.9
12/9/2020 P2 11 5.75 493 7.14 6.75 53.9
12/9/2020 P2 12 5.74 493 7.16 6.74 53.9
12/9/2020 P2 13 5.74 493 7.16 6.75 53.9
12/9/2020 P2 14 5.74 493 7.17 6.73 53.7
12/9/2020 P2 15 5.74 494 7.17 6.69 53.4
12/9/2020 P2 16 5.81 498 7.15 6.38 51
12/9/2020 P2 17 5.82 501 7.11 6.09 48.5
12/9/2020 P2 18 5.81 501 7.12 5.92 47.3
12/9/2020 P2 19 5.78 503 7.11 5.76 46.1
12/9/2020 P2 20 5.79 506 7.08 5.54 44.3
12/9/2020 P2 21 5.77 510 7.01 4.7 37.6
12/9/2020 P2 22 5.75 515 6.98 7.3 34.4
12/9/2020 P2 23 6.26 1120 6.49 1.6 12.9
12/9/2020 P2 24 6.22 3017 6.57 0.95 7.6
12/9/2020 P2 25 6.08 3482 6.57 0.86 7
12/9/2020 P2 26 5.95 3877 6.56 0.8 6.5
12/9/2020 P2 27 5.94 4168 6.55 0.78 6.3
12/9/2020 P2 28 6 4341 6.54 0.75 6.1
12/9/2020 P2 29 6.11 4477 6.5 0.72 5.9
12/9/2020 P2 30 6.19 4540 6.5 0.71 5.8
12/9/2020 P2 31 6.28 4566 6.5 0.69 5.7
12/9/2020 P2 32 6.34 4800 6.5 0.69 5.7

4/6/2021 P3 0 8.59 465 8.07 11.9 101.7
4/6/2021 P3 1 7.92 465 8 12.01 101.4
4/6/2021 P3 2 7.64 467 7.9 11.98 100.4
4/6/2021 P3 3 7.4 468 7.81 11.57 96.3
4/6/2021 P3 4 6.96 472 7.72 11.46 94.5
4/6/2021 P3 5 6.68 475 7.63 10.52 85.6
4/6/2021 P3 6 6.66 476 7.57 8.84 72.7
4/6/2021 P1 0 8.57 472 7.93 11.74 101.3
4/6/2021 P1 1 8.29 473 7.87 11.88 101
4/6/2021 P1 2 7.7 475 7.84 11.85 99.5
4/6/2021 P1 3 7.5 476 7.81 11.79 98.4
4/6/2021 P1 4 7.22 482 7.74 11.77 97.7
4/6/2021 P1 5 6.37 490 7.64 10.29 83.1
4/6/2021 P1 6 6.23 493 7.54 9.97 80.6
4/6/2021 S1 0 8.65 478 7.92 11.32 97.9 Bottom sample collected at 13
4/6/2021 S1 1 7.94 479 7.87 11.62 98 Bottom sample collected at 13
4/6/2021 S1 2 7.65 481 7.85 11.73 98.2 Bottom sample collected at 13
4/6/2021 S1 3 7.41 481 7.81 11.68 97.3 Bottom sample collected at 13
4/6/2021 S1 4 7.27 484 7.77 11.58 96.4 Bottom sample collected at 13
4/6/2021 S1 5 7.04 485 7.73 11.7 96.5 Bottom sample collected at 13
4/6/2021 S1 6 6.47 492 7.67 11.09 90 Bottom sample collected at 13
4/6/2021 S1 7 6.07 495 7.62 10.79 86.9 Bottom sample collected at 13
4/6/2021 S1 8 5.47 505 7.53 9.97 78.5 Bottom sample collected at 13
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4/6/2021 S1 9 5.07 514 746 9.31 72.8 Bottom sample collected at 13
4/6/2021 S1 10 4.99 516 7.41 8.95 70.2 Bottom sample collected at 13
4/6/2021 S1 11 4.89 520 7.37 8.59 67.2 Bottom sample collected at 13
4/6/2021 S2 0 8.25 484 7.91 11.79 99.8 Bottom sample collected at 20
4/6/2021 S2 1 7.84 484 7.86 11.92 100.4 Bottom sample collected at 20
4/6/2021 S2 2 7.74 484 7.84 11.92 100.2 Bottom sample collected at 20
4/6/2021 S2 3 7.65 484 7.81 11.9 99.7 Bottom sample collected at 20
4/6/2021 S2 4 7.43 485 7.79 11.86 98.8 Bottom sample collected at 20
4/6/2021 S2 5 7.3 484 7.76 11.62 96.4 Bottom sample collected at 20
4/6/2021 S2 6 7.17 484 7.73 11.46 94.7 Bottom sample collected at 20
4/6/2021 S2 7 6.27 495 7.67 11.14 88.7 Bottom sample collected at 20
4/6/2021 S2 8 5.88 500 7.6 10.61 84.7 Bottom sample collected at 20
4/6/2021 S2 9 5.7 502 7.56 10.35 82 Bottom sample collected at 20
4/6/2021 S2 10 5.32 508 7.51 10.03 79.3 Bottom sample collected at 20
4/6/2021 S2 11 5.26 509 7.46 9.54 75.3 Bottom sample collected at 20
4/6/2021 S2 12 5.2 511 743 9.37 73.8 Bottom sample collected at 20
4/6/2021 S2 13 5.18 512 7.42 9.23 72.7 Bottom sample collected at 20
4/6/2021 S2 14 4.95 518 7.4 8.76 68.7 Bottom sample collected at 20
4/6/2021 S2 15 4.96 517 7.38 8.77 68.7 Bottom sample collected at 20
4/6/2021 S2 16 4.87 520 7.38 8.45 66 Bottom sample collected at 20
4/6/2021 S2 17 4.77 524 7.37 8.25 64.2 Bottom sample collected at 20
4/6/2021 S2 18 4.8 523 7.36 8.13 63.4 Bottom sample collected at 20
4/6/2021 S2 19 4.77 524 7.36 8.04 62.6 Bottom sample collected at 20
4/6/2021 P2 0 8.22 490 7.98 11.74 100 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 1 8.18 490 8.2 11.51 98.4 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 2 7.98 490 7.81 11.83 99.8 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 3 7.66 489 7.73 11.81 99 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 4 7.5 493 7.69 11.67 97.3 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 5 7.16 496 7.63 11.5 95.1 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 6 7.1 500 7.59 11.33 93.7 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 7 6.84 519 7.56 11.12 91.2 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 8 6.17 513 7.51 11 88.7 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 9 5.36 513 7.47 10.29 81.1 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 10 5.26 515 7.42 10 78.4 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 11 5.12 518 7.38 9.67 75.5 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 12 5.02 520 7.35 9.35 73.2 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 13 4.86 527 7.33 9.06 70.4 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 14 4.79 529 7.31 8.77 68.3 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 15 4.64 534 7.29 8.8 68.3 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 16 4.51 538 7.27 8.06 62.1 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 17 4.33 544 7.26 7.7 59.2 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 18 4.14 551 7.23 7.23 55.1 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 19 4.08 555 7.21 6.87 52.1 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 20 4.05 558 7.2 6.48 49.3 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 21 4.03 560 7.18 6.26 47.9 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 22 4.01 563 7.15 6.27 47.9 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 23 4.06 661 6.9 2.83 21 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 24 4.97 2798 6.54 1.73 13.2 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 25 5.6 3479 6.69 1.24 9.8 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 26 5.89 3876 6.72 1.07 8.7 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 27 6 4146 6.75 1.06 8.7 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 28 6.04 4315 6.77 0.9 7.3 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 29 6.13 4465 6.77 0.84 6.9 Bottom sample collected at 31, samples cloudy after 1m
4/6/2021 P2 30 6.18 4524 6.77 0.82 6.7 Bottom sample collected at 31, samples cloudy after 1m

4/29/2021 P3 0 11.94 479 7.88 11.06 102.7 Lake bottom at 5.3 m
4/29/2021 P3 1 11.39 480 7.83 10.86 99.2
4/29/2021 P3 2 11.15 482 7.79 10.56 96.1
4/29/2021 P3 3 10.95 483 7.75 10.44 94.6
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4/29/2021 P3 4 10.76 483 7.63 9.94 89.2
4/29/2021 P3 5 10.51 483 7.5 8.47 75
4/29/2021 P1 0 13.3 481 8.09 11.08 111.8 Bottom sample collected at 6.5m
4/29/2021 P1 1 13.26 482 8.11 11.73 112.1 Bottom sample collected at 6.5m
4/29/2021 P1 2 12.25 485 8.05 11.39 107 Bottom sample collected at 6.5m
4/29/2021 P1 3 11.09 482 8.02 11.49 104.2 Bottom sample collected at 6.5m
4/29/2021 P1 4 10.82 483 7.88 11.55 104.2 Bottom sample collected at 6.5m
4/29/2021 P1 5 10.05 486 7.72 9.5 82.7 Bottom sample collected at 6.5m
4/29/2021 P1 6 7.93 499 7.48 6.67 54.2 Bottom sample collected at 6.5m
4/29/2021 S1 0 13.43 481 8.02 11.89 111.2 Bottom sample collected at 11m
4/29/2021 S1 1 13.39 481 8.08 11.6 111.3 Bottom sample collected at 11m
4/29/2021 S1 2 13.22 483 8.67 11.62 111.1 Bottom sample collected at 11m
4/29/2021 S1 3 11.6 487 8.01 11.6 107 Bottom sample collected at 11m
4/29/2021 S1 4 10.54 487 7.89 10.82 96.6 Bottom sample collected at 11m
4/29/2021 S1 5 9.57 492 7.67 9.67 84.1 Bottom sample collected at 11m
4/29/2021 S1 6 8.06 497 7.46 7.15 60.7 Bottom sample collected at 11m
4/29/2021 S1 7 7.45 502 7.38 6.27 54.6 Bottom sample collected at 11m
4/29/2021 S1 8 6.93 504 7.28 5.66 46 Bottom sample collected at 11m
4/29/2021 S1 9 6.14 511 7.21 5.66 45.6 Bottom sample collected at 11m
4/29/2021 S1 10 5.69 516 7.18 5.74 45.9 Bottom sample collected at 11m
4/29/2021 S1 11 5.62 517 7.14 5.75 45.9 Bottom sample collected at 11m
4/29/2021 S2 0 13.51 484 7.97 11.67 112.2
4/29/2021 S2 1 13.47 484 799 11.7 112.3
4/29/2021 S2 2 13.26 486 8 11.68 111.8
4/29/2021 S2 3 12.06 495 7.97 11.66 107.2
4/29/2021 S2 4 10.76 487 7.88 11.3 101.5
4/29/2021 S2 5 10.18 495 7.71 10.06 89
4/29/2021 S2 6 8.71 499 7.51 8.51 71.1
4/29/2021 S2 7 7.27 500 7.38 7.15 58.2
4/29/2021 S2 8 6.63 503 7.3 6.7 54.6
4/29/2021 S2 9 6.23 507 7.24 6.58 53.1
4/29/2021 S2 10 6.02 510 7.19 6.48 52.2
4/29/2021 S2 11 5.72 516 7.14 6.48 51.8
4/29/2021 S2 12 5.59 518 7.09 5.96 47.4
4/29/2021 S2 13 5.55 519 7.08 5.88 46.7
4/29/2021 S2 14 5.54 519 7.05 5.78 45.9
4/29/2021 S2 15 5.53 519 7.01 5.66 45
4/29/2021 S2 16 5.52 519 7.01 5.56 44.1
4/29/2021 S2 17 5.51 521 7 5.56 44.1
4/29/2021 S2 18 5.52 521 7.7 5.61 44.6 Had to reposition, anchor slip
4/29/2021 S2 19 5.51 520 7.03 5.42 42.8 Had to reposition, anchor slip
4/29/2021 P2 0 13.51 488 7.72 11.58 111.8
4/29/2021 P2 1 13.5 489 7.77 11.65 111.9
4/29/2021 P2 2 13.5 489 7.72 11.64 111.9
4/29/2021 P2 3 13.49 489 7.75 11.66 112.1
4/29/2021 P2 4 13.49 552 7.65 98.1
4/29/2021 P2 5 10.39 526 7.52 10.29 91.9
4/29/2021 P2 6 9.08 531 7.42 10.82 93.6
4/29/2021 P2 7 7.81 515 7.36 8.6 71.1
4/29/2021 P2 8 6.96 506 7.27 7.76 63.6
4/29/2021 P2 9 6.4 507 7.19 7.26 58.8
4/29/2021 P2 10 6.08 511 7.14 6.93 55.4
4/29/2021 P2 11 5.84 516 7.1 6.49 51.6
4/29/2021 P2 12 5.68 520 7.05 5.98 47.7
4/29/2021 P2 13 5.64 520 7.04 5.82 46.4
4/29/2021 P2 14 5.63 521 7.04 5.75 45.8
4/29/2021 P2 15 5.62 521 7.03 5.73 45.6
4/29/2021 P2 16 5.6 522 7.03 5.69 45.3
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4/29/2021 P2 17 5.6 522 7.03 5.66 45
4/29/2021 P2 18 5.58 521 7.03 5.68 45
4/29/2021 P2 19 5.58 521 7.02 5.65 44.8
4/29/2021 P2 20 5.58 522 7.02 5.6 44.6
4/29/2021 P2 21 5.56 522 7.03 5.56 44.2
4/29/2021 P2 22 5.56 523 7.02 5.35 42.5
4/29/2021 P2 23 5.41 938 6.45 2.26 17.3
4/29/2021 P2 24 5.17 2999 6.47 1.47 11.7
4/29/2021 P2 25 5.58 3521 6.52 1.18 9.3
4/29/2021 P2 26 5.84 3884 6.54 0.98 7.8
4/29/2021 P2 27 6.01 4189 6.54 0.89 7.2
4/29/2021 P2 28 6.08 4354 6.54 0.85 6.9
4/29/2021 P2 29 6.15 4468 6.55 0.84 6.9
4/29/2021 P2 30 6.21 4536 6.56 0.8 6.6

6/8/2021 P3 0 26.63 488 7.9 9.26 115.6
6/8/2021 P3 1 26.51 490 7.88 9.24 115.1
6/8/2021 P3 2 22.68 487 7.82 9.28 107.7
6/8/2021 P3 3 19.94 485 7.66 8.92 97.7
6/8/2021 P3 4 16.78 486 7.39 6.34 65.3
6/8/2021 P3 5 15.12 485 7.15 2.11 20.7
6/8/2021 P1 0 25.69 489 8.12 9.49 116.5
6/8/2021 P1 1 25.62 490 8.1 9.59 117.5
6/8/2021 P1 2 22.53 487 8.01 9.59 111.01
6/8/2021 P1 3 19.42 489 7.86 9.31 101.2
6/8/2021 P1 4 17 489 7.6 6.82 70.1
6/8/2021 P1 5 13.89 489 7.38 2.68 25.5
6/8/2021 P1 6 10.84 495 7.01 1.11 10.1
6/8/2021 S1 0 25.1 489 8.06 9.66 117.6
6/8/2021 S1 1 24.64 489 8.07 9.52 115
6/8/2021 S1 2 22.65 490 8 9.82 113.5
6/8/2021 S1 3 20.16 492 7.95 9.63 106
6/8/2021 S1 4 16.33 493 7.62 7.32 75
6/8/2021 S1 5 13.89 494 7.35 3.34 30.4
6/8/2021 S1 6 11.22 500 7.19 1.69 13.1
6/8/2021 S1 7 9.82 500 7.06 1.04 9.1
6/8/2021 S1 8 8.9 503 6.98 1.03 8.9
6/8/2021 S1 9 7.69 508 6.92 1 8.8
6/8/2021 S1 10 6.3 517 6.9 1.16 9.4
6/8/2021 S1 11 5.87 517 6.87 1.19 9.5
6/8/2021 S2 0 24.68 490 7.9 9.46 114.2
6/8/2021 S2 1 24.18 489 7.89 9.43 112.8
6/8/2021 S2 2 22.91 492 7.92 9.83 114.9 3.8 NTU
6/8/2021 S2 3 20.23 496 7.83 9.5 103.4
6/8/2021 S2 4 16.9 498 7.56 7.64 78.9 3.7 NTU
6/8/2021 S2 5 13.86 499 7.31 3.66 37.1
6/8/2021 S2 6 11.12 498 7.12 1.97 17.6 4.0 NTU
6/8/2021 S2 7 8.99 501 7.06 1.53 13.1
6/8/2021 S2 8 8.3 501 7.01 1.48 12.6
6/8/2021 S2 9 7.56 503 6.95 2.14 18.2 3.6 NTU
6/8/2021 S2 10 6.92 508 6.88 2.29 18.9 3.6 NTU
6/8/2021 S2 11 6.5 510 6.86 2.28 18.5 3.7 NTU
6/8/2021 S2 12 6.15 514 6.83 2.15 17.4 3.6 NTU
6/8/2021 S2 13 6.06 514 6.81 1.87 14.8 4.0 NTU
6/8/2021 S2 14 5.96 515 6.8 1.63 13 3.8 NTU
6/8/2021 S2 15 5.93 515 6.78 1.51 12.1 3.8 NTU
6/8/2021 S2 16 5.87 516 6.77 1.44 11.5 3.8 NTU
6/8/2021 S2 17 5.8 517 6.77 1.29 10.2 4.3 NTU
6/8/2021 S2 18 5.78 517 6.77 1.18 9.4 4.4 NTU
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6/8/2021 S2 19 5.76 518 6.76 1.18 9.4 4.4 NTU
6/8/2021 P2 0 23.88 489 7.64 9.27 110.1
6/8/2021 P2 1 23.67 490 7.63 9.44 111.6
6/8/2021 P2 2 20.28 517 7.49 9.81 108.6
6/8/2021 P2 3 18.32 520 7.36 8.42
6/8/2021 P2 4 17.59 523 7.3 5.98 62
6/8/2021 P2 5 13.75 521 6.99 3.69 35.8
6/8/2021 P2 6 10.88 505 6.94 2.82 26
6/8/2021 P2 7 9.4 503 6.88 2.54 22.3
6/8/2021 P2 8 8.42 505 6.84 2.77 23.7
6/8/2021 P2 9 7.96 505 6.83 3.15 26.6
6/8/2021 P2 10 6.79 508 6.82 3.49 28.2
6/8/2021 P2 11 6.14 514 6.82 3.07 24.6
6/8/2021 P2 12 5.87 515 6.81 2.83 22.7
6/8/2021 P2 13 5.75 516 6.8 2.5 19.8
6/8/2021 P2 14 5.69 516 6.8 2.22 17.5
6/8/2021 P2 15 5.65 517 6.79 1.86 14.7
6/8/2021 P2 16 5.63 517 6.79 1.59 12.4
6/8/2021 P2 17 5.62 517 6.79 1.31 10.3
6/8/2021 P2 18 5.61 518 6.79 1.2 9.6
6/8/2021 P2 19 5.59 520 6.78 1.2 9.6
6/8/2021 P2 20 5.57 523 6.79 0.87 6.8
6/8/2021 P2 21 5.56 524 6.8 0.82 6.4
6/8/2021 P2 22 5.54 531 6.8 0.78 6.2
6/8/2021 P2 23 5.47 672 6.56 0.75 6
6/8/2021 P2 24 5.41 2889 6.45 0.8 6.4
6/8/2021 P2 25 5.56 3482 6.53 0.75 6
6/8/2021 P2 26 5.8 3912 6.54 0.71 5.7
6/8/2021 P2 27 5.99 4193 6.55 0.69 5.6
6/8/2021 P2 28 6.08 4350 6.56 0.68 5.6
6/8/2021 P2 29 6.16 4470 6.57 0.68 5.5
6/8/2021 P2 30 6.22 4538 6.57 0.67 5.5
6/8/2021 P2 31 6.29 4567 6.58 0.66 5.4
6/8/2021 P2 32 6.38 4602 6.58 0.65 5.7

8/17/2021 P3 0 26.16 458 8 8.23 101.7
8/17/2021 P3 1 26.15 458 8.01 8.14 100.6
8/17/2021 P3 2 26.08 458 7.97 7.9 97.3
8/17/2021 P3 3 25.4 458 7.52 2.79 30
8/17/2021 P3 4 23.87 458 7.31 1.29 15.3
8/17/2021 P3 5 21.17 476 7.13 0.77 8.7
8/17/2021 P1 0 26.02 459 8.18 8.71 107.9
8/17/2021 P1 1 26.01 459 8.16 8.67 107
8/17/2021 P1 2 25.98 459 8.14 8.55 105.7
8/17/2021 P1 3 25.56 461 7.86 7.07 86.6
8/17/2021 P1 4 24.01 461 7.27 0.98 11
8/17/2021 P1 5 20.1 466 7.2 0.78 8.5
8/17/2021 P1 6 15.64 517 7.05 0.7 7
8/17/2021 S1 0 25.97 460 7.98 8.34 102.8
8/17/2021 S1 1 25.96 460 8.03 8.42 103.6
8/17/2021 S1 2 25.94 460 7.97 8.12 99.8
8/17/2021 S1 3 25.88 461 7.86 7.6 92.6
8/17/2021 S1 4 23.37 468 7.26 0.94 10.8
8/17/2021 S1 5 20.81 485 7.17 0.9 10.1
8/17/2021 S1 6 16.76 510 7.12 0.84 8.3
8/17/2021 S1 7 12.13 517 7.11 0.77 7.1
8/17/2021 S1 8 10.41 515 7.06 0.75 6.7
8/17/2021 S1 9 9.02 515 7.02 0.73 6.3
8/17/2021 S1 10 8.06 517 7 0.72 6.1
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8/17/2021 S1 11 6.88 518 6.98 0.73 5.9
8/17/2021 S2 0 25.96 462 7.89 8.18 101.2
8/17/2021 S2 1 25.97 462 7.86 8.15 100.3
8/17/2021 S2 2 25.96 462 7.85 8.05 99.3
8/17/2021 S2 3 25.92 462 7.82 7.76 95
8/17/2021 S2 4 24.7 475 7.48 6.9 82.6
8/17/2021 S2 5 20.43 494 7.32 1.45 15.5
8/17/2021 S2 6 16.01 506 7.17 0.85 8.6
8/17/2021 S2 7 12.34 516 7.13 0.84 7.8
8/17/2021 S2 8 10.04 507 7.03 0.76 6.8
8/17/2021 S2 9 8.61 511 7.01 0.77 6.6
8/17/2021 S2 10 7.83 509 6.97 0.79 6.7
8/17/2021 S2 11 7.31 512 6.92 0.74 6.2
8/17/2021 S2 12 6.69 516 6.89 0.74 6.1
8/17/2021 S2 13 6.4 517 6.87 0.75 6.1
8/17/2021 S2 14 6.23 519 6.85 0.74 6
8/17/2021 S2 15 6.24 519 6.83 0.73 5.9
8/17/2021 S2 16 6.15 520 6.81 0.72 5.8
8/17/2021 S2 17 6.11 521 6.8 0.73 5.9
8/17/2021 S2 18 6.06 524 6.78 0.72 5.8
8/17/2021 S2 19 6 561 6.75 0.72 5.8
8/17/2021 P2 0 26.08 467 7.62 8.62 106.6
8/17/2021 P2 1 26.08 468 7.72 8.6 106.3
8/17/2021 P2 2 26.08 467 7.72 8.56 105.9
8/17/2021 P2 3 25.86 470 7.53 7.42 90.3
8/17/2021 P2 4 24 502 7.2 4.2 49.9
8/17/2021 P2 5 20.96 515 7.12 1.05 11.2
8/17/2021 P2 6 16.48 508 7 0.81 8.3
8/17/2021 P2 7 12.44 513 6.97 0.81 7.6
8/17/2021 P2 8 10.17 506 6.89 0.79 7
8/17/2021 P2 9 8.59 505 6.87 0.78 6.7
8/17/2021 P2 10 7.74 508 6.84 0.79 6.6
8/17/2021 P2 11 6.77 513 6.81 0.82 6.7
8/17/2021 P2 12 6.28 515 6.8 0.77 6.3
8/17/2021 P2 13 6.08 517 6.78 0.76 6.1
8/17/2021 P2 14 5.97 518 6.78 0.75 6.1
8/17/2021 P2 15 5.87 521 6.78 0.76 6.1
8/17/2021 P2 16 5.77 523 6.78 0.76 6
8/17/2021 P2 17 5.76 523 6.79 0.75 6
8/17/2021 P2 18 5.73 524 6.8 0.74 5.9
8/17/2021 P2 19 5.71 525 6.8 0.74 5.9
8/17/2021 P2 20 5.7 526 6.81 0.75 5.9
8/17/2021 P2 21 5.62 532 6.81 0.73 5.8
8/17/2021 P2 22 5.58 550 6.77 0.73 5.8
8/17/2021 P2 23 5.55 710 6.52 0.72 5.7
8/17/2021 P2 24 5.55 2832 6.33 0.71 5.7
8/17/2021 P2 25 5.63 3410 6.41 0.71 5.7
8/17/2021 P2 26 5.8 3902 6.45 0.69 5.6
8/17/2021 P2 27 5.95 4138 6.48 0.68 5.5
8/17/2021 P2 28 6.07 4328 6.51 0.66 5.4
8/17/2021 P2 29 6.17 4443 6.54 0.66 5.4
8/17/2021 P2 30 6.22 4483 6.54 0.66 5.4
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Background: 

Chemicals of emerging concerns (CECs) are organic contaminants of anthropogenic 
(human) origin present in the environment. CECs can be traced to commonly used 
pharmaceuticals, pesticides, household chemicals, and personal care products. Most CECs enter 
waterbodies via point or non-point sources such as wastewater treatment plant discharges or 
surface runoff. Although the impact of CECs on humans is currently considered minimal, these 
trace contaminants may have adverse long-term effects on aquatic organisms, which in turn 
affects the aquatic ecosystem health and water quality.  

CECs present a challenge to lake monitoring and management programs mainly because 
available data on their occurrence, fate, transport, and ecosystem effects is relatively limited. 
Further complicating this issue, some CECs, once released into the lakes, may be transformed 
by natural sunlight or microorganisms into the so-called transformation products that are even 
less studied. This research was initiated to provide the first survey of CEC occurrence in lakes in 
New York State.  The results of this study will be used by researchers and other stakeholders to 
evaluate the nature and spatial distribution of these contaminants in NY's surface waters.  

CECs are increasingly detected in surface waters worldwide due to advances in modern 
analytical techniques. Most CECs detected in this study only occurred at concentrations on the 
order of nanograms per liter (unit: ng/L) or “parts per trillion”, although some concentrations 
observed were an order of magnitude higher (micrograms per liter or “parts per billion”). A 
total of 111 lakes participated in this research program during 2018 - 2019. The following is a 
brief summary of the frequency of detection and range in concentrations of each CEC observed 
in all participating lakes along with the results specific to your lake. 

Salient Findings: 
• CECs detected in lake water samples mainly belonged to three major groups: 

pharmaceuticals (abbreviated as “PHAR” in figures and tables), pesticides (abbreviated 
as “PEST”) and personal care and household chemicals (abbreviated as “PCHC”). Some 
transformation products (abbreviated as “TP”) of these CECs were also detected. 

• The types and levels of CECs found in participating lakes were similar to those reported 
for other surface water bodies with recreational usage and potential septic input. 

• The occurrence patterns of CECs were similar across different NYS regions but exhibited 
high inter-lake variability. For example, CEC concentrations varied from lake to lake and 
often varied from sampling date to sampling date for lakes sampled more than once. 

• Every lake had at least one CEC detected in each sample, but not every CEC was found in 
every lake (this lake specific report lists the CECs found in your lake; Table 2 also lists all 
CECs found during this study). 
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Figure 1:  Location of lakes participating in 2018 – 2019 CEC survey. 
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Figure 2:  Distribution of CECs in NY lakes according to type and regional location. 
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Of the 300+ CECs screened for by Syracuse University, 12 were detected in the 2 samples from Ballston Lake (Site 1) collected in 
2019. DEET, Sucralose, Atrazine, Imazapyr, and Metolachlor OA were detected in both samples. Caffeine (a stimulant) and Sucralose 
(an artificial sweetener), the two indicator compounds of sewage impacts, were detected in the samples, suggesting possible sewage 
impacts. Table 1 summarizes the concentrations of CECs measured in each sample.  

 
 
Table 1: Summary of CECs detected in Ballston Lake (Site 1) (2019). Sample analysis was conducted in duplicate on the 2 water 

samples for all CECs. The limit of quantification (LOQ) is defined as the lowest concentration of a CEC in a sample that can be 
confidently quantified with acceptable precision and accuracy. Concentrations of CECs are all in “ng/L”. Concentrations of 
CECs below the LOQs are italicized and reported as estimated values with “<LOQ”. 

 
 

Contaminant Category LOQ Date Average Concentration 
N,N-Diethyl-3-methylbenzamide (DEET) Personal/Household product 0.2 06/16/19 9.5 
N,N-Diethyl-3-methylbenzamide (DEET) Personal/Household product 0.2 09/22/19 9 
Sucralose Personal/Household product 45 06/16/19 229 
Sucralose Personal/Household product 45 09/22/19 225.5 
Galaxolidone Personal/Household transformation product 13 06/16/19 126.5 
Atrazine Pesticide 13 06/16/19 19 
Atrazine Pesticide 13 09/22/19 3.5 (<LOQ) 
Dimethachlor Pesticide 10 09/22/19 15.5 
Imazapyr Pesticide 14 06/16/19 32 
Imazapyr Pesticide 14 09/22/19 15 
Atrazine-2-hydroxy Pesticide transformation product 14 06/16/19 40 
Metolachlor Oxanilic Acid (Metolachlor OA) Pesticide transformation product 24 06/16/19 13 (<LOQ) 
Metolachlor Oxanilic Acid (Metolachlor OA) Pesticide transformation product 24 09/22/19 8 (<LOQ) 
Azelaic Acid Pharmaceutical 23 06/16/19 142 
Caffeine Pharmaceutical 1 06/16/19 94.5 
Gabapentin Pharmaceutical 2 06/16/19 22 
Paraxanthine (1,7-Dimethylxanthine) Pharmaceutical transformation product 28 06/16/19 30.5 
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For more information on the presence of CECs in surface waters, see the following resources: 

Environmental Protection Agency. 2019. Contaminants of Emerging Concern including 
pharmaceuticals and personal care products. Available at 
https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-
and-personal-care-products.  

Moran E and J Bergere. 2019. Emerging contaminants in New York’s drinking water systems: 
What’s in my water? Report funded by New York Public Interest Research Group. 
Available at https://www.nypirg.org/pubs/201905/Whats_in_my_water_2019.pdf.  

United States Geological Survey. 2018. Emerging Contaminants. Available at 
https://www.usgs.gov/mission-areas/water-resources/science/emerging-
contaminants?qt-science_center_objects=0#qt-science_center_objects.  

 

 

 

 

https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-and-personal-care-products
https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-and-personal-care-products
https://www.nypirg.org/pubs/201905/Whats_in_my_water_2019.pdf
https://www.usgs.gov/mission-areas/water-resources/science/emerging-contaminants?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/mission-areas/water-resources/science/emerging-contaminants?qt-science_center_objects=0#qt-science_center_objects
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Table 2: Chemicals of emerging concern (CECs) detected in NY lakes along with their product type and common use. 

Name Type Use                       
Acetaminophen PHAR pain reliever 

           Azelaic Acid PHAR topical antiseptic; treats rosacea and severe acne 
        Caffeine PHAR stimulant, world's most widely consumed psychoactive drug 

       Carbamazepine PHAR anticonvulsant 
           Cetirizine PHAR antihistamine; treats hay fever and allergy symptoms, hives, and itching 

     Clindamycin PHAR antibiotic 
           Cortisone PHAR pregnane steroid hormone; used as a pain reliever and anti-inflammatory 

     Diclofenac PHAR NSAID;  treats pain, migraines, and arthritis in its oral form 
       Dopamine PHAR organic chemical in supplements to support many brain-related functions, such as mood, motivation and memory 

 Fexofenadine PHAR antihistamine; relieve variety of allergy symptoms 
        Fluconazole PHAR azole antifungal used to prevent and treat a variety of fungal and yeast infections 

    Fluoxetine PHAR Selective Serotonin Reuptake Inhibitor (SSRI) used to treat depression, OCD, bulimia nervosa, and panic disorder. 
 Gabapentin PHAR Nerve pain medication and anticonvulsant 

        Hydrocortisone PHAR used to treat a variety of skin conditions e.g., insect bites, poison oak/ivy, eczema, dermatitis, allergies, rash, itching 
 Hydroxyprogesterone PHAR a progestin medication which is used to prevent preterm birth in pregnant women with a history of the condition 
 Labetalol PHAR beta-blocker used to treat hypertension (high blood pressure). 

      Lamotrigine PHAR treat seizures and bipolar disorder 
         Levetiracetam PHAR medication used to treat epilepsy 
         Lidocaine PHAR topical anesthetic and antiarrhythmic (treat irregular heartbeats) 

      Losartan PHAR used to treat high blood pressure (hypertension) and to help protect the kidneys from damage due to diabetes 
 Meclofenamic Acid PHAR used for joint, muscular pain, arthritis and dysmenorrhea 

       Metaxalone PHAR muscle relaxant; relieve pain caused by injuries 
        Metformin PHAR controls high blood sugar; diabetes medication 
        Methocarbamol PHAR a muscle relaxant 

           Metoprolol PHAR a beta-blocker used to treat angina (chest pain) and hypertension (high blood pressure) 
    Minoxidil PHAR help hair growth in the treatment of male pattern baldness 

       Norepinephrine PHAR used to treat low blood pressure and heart failure 
        Protriptyline PHAR nerve pain medication and antidepressant 
        Pyridoxine PHAR also known as vitamin B₆ commonly in food and used as dietary supplement 

     Sitagliptin PHAR controls high blood sugar; diabetes medication 
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Name Type Use          
Sulfamethazine PHAR sulfonamide antibacterial medication 

         Sulfamethoxazole PHAR combination of two antibiotics; used to treat a wide variety of bacterial infections 
    10,11-Dihydro-10-hydroxy 

Carbamazepine PHAR TP anticonvulsant 

           1-Methylxanthine PHAR TP the major metabolites of caffeine in the human 
        

2-Ethyl-2-phenylmalonamide PHAR TP an active metabolite of the anticonvulsant drug primidone 

       Benzoylecgonine PHAR TP the compound tested for in most substantive cocaine urinalyses 
      

Paraxanthine PHAR TP a psychoactive central nervous system (CNS) stimulan; the preferential path of caffeine metabolism in humans 

 2,4-Dichlorophenoxyacetic 
Acid (2,4-D) PEST systemic herbicide which selectively kills most broadleaf weeds 

      Atrazine PEST broadleaf herbicide;  one of the most widely used herbicides in US  
      Carbendazim PEST aka MBC; widely used, broad-spectrum fungicide used as a casting worm control agent on golf greens & tennis courts 

 Dimethachlor PEST used to control certain broadleaf and annual grassy weeds in agriculture 
     Diuron PEST algicide/herbicide inhibits photosynthesis; control a wide variety of annual and perennial broadleaf and grassy weeds 

 Fluridone PEST organic compound that is used as aquatic herbicide often used to control invasive plants 
    Imazapyr PEST non-selective herbicide; controls broad range of weeds including terrestrial grasses, riparian & emergent aquatic species 

Imidacloprid PEST insecticide used to control aphids, thrips, whiteflies, scale, termites, turf and soil insects and some beetles. 
  Metalaxyl PEST fungicide; controls Pythium in vegetable crops, and Phytophthora in peas 

     Metolachlor PEST herbicide; highly effective on grasses 
         Prometon PEST herbicide for broad-leaf weed, brush and grass control mainly in non-cropping situations 

    Simazine PEST controls broad-leaved weeds/annual grasses in berry fruit, vegetable & ornamental crops, turfgrass, orchards & vineyards 
Trinexapac-ethyl PEST manage growth of warm and cool-season turfgrass 

       Atrazine-2-hydroxy PEST TP transformation product of Atrazine 
         Atrazine-desethyl PEST TP transformation product of Atrazine 
         Atrazine-desisopropyl PEST TP transformation product of Atrazine 
         

Metolachlor Ethane Sulfonic 
Acid (Metolachlor ESA) PEST TP the ESA degradates of Metolachlor; can be persistent in soil 
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Name Type Use 
       

Metolachlor Oxanilic Acid 
(Metolachlor OA) PEST TP the OA degradates of Metolachlor; can be persistent in soil 

       2-Hydroxybenzothiazole PCHC released into wastewaters during the industrial production of a rubber vulcanization accelerator 
   5-Methyl-1H-benzotriazole PCHC corrosion inhibitor in antifreeze, engine oils, brake fluids, protective coatings 

      1H-Benzotriazole PCHC an effective corrosion inhibitor for copper alloys. 
        Benzophenone PCHC used in personal care products such as lip balm and nail polish to protect the products from UV light 

  Benzophenone-3 
(Oxybenzone) PCHC benzophenone derivative used as a sunscreen agent; absorbs UVB and UVA II rays 

    Benzothiazole PCHC in many natural plant products; properties include anticancer, antimicrobial, antidiabetic, anticonvulsant, anti-inflammatory  

Icaridin PCHC aka picaridin, almost colorless & odorless insect repellent with broad efficacy against insects and ticks 
  Melamine PCHC used in production of laminates, glues, plastic dinnerware, adhesives, molding compounds, coatings and flame retardants 

N,N-Diethyl-3-
methylbenzamide (DEET) PCHC most common active ingredient in insect repellents 

       Sucralose PCHC artificial sweetener and sugar substitute; the majority of ingested sucralose is not broken down by the body 
  Triclosan PCHC antibacterial antifungal agent in some toothpaste, soaps, detergents, toys, and surgical cleaning treatments 
  Galaxolidone PCHC TP a synthetic musk component used in fragrances (perfumes, colognes, soaps, detergents, etc) 

    ___________________________________________________________________________________________________________________________________ 

KEY: 

Name: Name of the contaminant 

Type: Type of the contaminant: 

PHARM:  pharmaceutical 

PHARM-TP: transformation product of a given pharmaceutical 

PEST: pesticide 

PEST-TP: transformation product of a given pesticide 

PCHC: personal care/household chemical 

PHCH-TP:  transformation product of a given personal care/household chemical  

Use:  Contaminant typical use  
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Table 3:  Summary statistics for the occurrence of chemicals of emerging concern (CECs) in NY lakes. 

Name Type LOQ 
(ng/L) 

Min 
(ng/L) 

Max 
(ng/L) 

Mean 
(ng/L) 

Median 
(ng/L) 

No. 
Obs 

Acetaminophen PHAR 25 49 291 128 113 3 
Azelaic Acid PHAR 23 < LOQ 716 124 95 66 
Caffeine PHAR 1 3 800 50 30 157 
Carbamazepine PHAR 11 < LOQ 35 11 8 8 
Cetirizine PHAR 11 13 46 22 21 9 
Clindamycin PHAR 32 42 49 45 45 1 
Cortisone PHAR 13 15 23 20 20 10 
Diclofenac PHAR 16 17 79 49 59 3 
Dopamine PHAR 25 77 152 113 111 2 
Fexofenadine PHAR 10 < LOQ 184 45 37 7 
Fluconazole PHAR 2 33 35 34 34 1 
Fluoxetine PHAR 14 < LOQ < LOQ < LOQ < LOQ 3 
Gabapentin PHAR 2 14 185 34 28 63 
Hydrocortisone PHAR 17 79 552 289 261 2 
Hydroxyprogesterone PHAR 11 12 101 28 21 10 
Labetalol PHAR 15 < LOQ < LOQ < LOQ < LOQ 8 
Lamotrigine PHAR 16 < LOQ 57 26 22 22 
Levetiracetam PHAR 10 31 141 81 76 2 
Lidocaine PHAR 10 < LOQ 252 81 10 3 
Losartan PHAR 14 18 40 26 19 3 
Meclofenamic Acid PHAR 10 81 330 132 105 4 
Metaxalone PHAR 12 16 73 34 18 3 
Metformin PHAR 46 < LOQ 438 98 62 27 
Methocarbamol PHAR 10 20 21 20 20 1 
Metoprolol PHAR 10 17 37 27 27 1 
Minoxidil PHAR 10 57 1035 343 79 5 
Norepinephrine PHAR 30 99 420 191 174 17 
Protriptyline PHAR 7 49 1504 124 64 88 
Pyridoxine PHAR 30 101 454 185 165 24 
Sitagliptin PHAR 2 37 73 58 60 8 
Sulfamethazine PHAR 8 13 30 19 16 6 
Sulfamethoxazole PHAR 1 39 46 43 43 1 
10,11-Dihydro-10-hydroxy 
Carbamazepine PHAR TP 13 < LOQ 54 17 13 6 

1-Methylxanthine PHAR TP 50 78 109 93 93 1 

2-Ethyl-2-phenylmalonamide PHAR TP 11 < LOQ 85 31 18 6 

Benzoylecgonine PHAR TP 1 22 39 28 26 3 

Paraxanthine PHAR TP 28 < LOQ 282 57 32 22 
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Name Type LOQ 
(ng/L) 

Min 
(ng/L) 

Max 
(ng/L) 

Mean 
(ng/L) 

Median 
(ng/L) 

No. 
Obs 

2,4-D PEST 12 16 1042 328 148 26 

Atrazine PEST 13 < LOQ 302 36 21 295 
Carbendazim PEST 2 112 118 115 115 1 
Dimethachlor PEST 10 < LOQ 20 10 < LOQ 110 
Diuron PEST 11 < LOQ 170 40 12 12 
Fluridone PEST 6 21 4286 645 161 9 
Imazapyr PEST 14 14 33 18 16 9 
Imidacloprid PEST 1 23 99 46 27 3 
Metalaxyl PEST 10 < LOQ 89 20 15 34 
Metolachlor PEST 11 < LOQ 165 29 19 180 
Prometon PEST 1 14 21 16 15 4 
Simazine PEST 15 < LOQ 48 21 18 30 
Trinexapac-ethyl PEST 12 < LOQ 57 24 20 5 
Atrazine-2-hydroxy PEST TP 14 < LOQ 318 63 46 148 
Atrazine-desethyl PEST TP 2 4 82 28 24 105 
Atrazine-desisopropyl PEST TP 14 < LOQ 61 26 25 53 

Metolachlor Ethane Sulfonic Acid 
(Metolachlor ESA) PEST TP 32 < LOQ 5036 432 250 53 

Metolachlor Oxanilic Acid 
(Metolachlor OA) PEST TP 24 < LOQ 346 24 < LOQ 301 

2-Hydroxybenzothiazole PCHC 27 < LOQ 254 42 < LOQ 39 
5-Methyl-1H-benzotriazole PCHC 17 18 210 61 52 19 
1H-Benzotriazole PCHC 19 46 63 53 51 6 
Benzophenone PCHC 16 < LOQ 1811 278 190 60 

Benzophenone-3 (Oxybenzone) PCHC 20 < LOQ 4615 137 34 179 

Benzothiazole PCHC 16 37 963 332 305 94 
Icaridin PCHC 7 50 113 60 54 27 
Melamine PCHC 4 13 1912 372 273 60 

DEET PCHC 0.2 1 18986 254 44 256 

Sucralose PCHC 45 < LOQ 5150 273 116 119 
Triclosan PCHC 11 35 57 46 46 2 
Galaxolidone PCHC TP 13 < LOQ 819 55 29 162 

___________________________________________________________________________________________ 

KEY Notes: 

Name:  Name of the contaminant 
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Type:  Pharmaceutical (-transformation product), Pesticide (-transformation product), Personal Care/ 
Household Chemical (-transformation product) 

LOQ: the lowest concentration of a CEC in a sample that can be confidently quantified with acceptable 
precision and accuracy  

Min:  minimum concentration observed in NY lakes during this study (2018 – 2019) 

Max:  maximum concentration observed in NY lakes during this study (2018 – 2019) 

Mean:  average concentration observed in NY lakes during this study (2018 – 2019).  The average was 
calculated by summing all the observed concentrations for a particular CEC and then dividing by the number of 
observations for that CEC. 

Median:  median concentration observed in NY lakes during this study (2018 – 2019).  The median 
concentration is the “middle” concentration where half of the observations have a lower concentration and the 
other half of the observations have a higher concentration. 

For example:  A lake has the following concentrations:  1, 2, 7, 12, 21, 57, 193.  

The number of observations is 7, the average concentration is 42,  

the median concentration is 12 (3 values < 12, and 3 values > 12) 

No. Obs.:  The total number of times a CEC was detected during 2018 – 2019.  The higher the number, the 
more common the CEC is in NY lakes. 
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Background: 

Chemicals of emerging concerns (CECs) are organic contaminants of anthropogenic 
(human) origin present in the environment. CECs can be traced to commonly used 
pharmaceuticals, pesticides, household chemicals, and personal care products. Most CECs enter 
waterbodies via point or non-point sources such as wastewater treatment plant discharges or 
surface runoff. Although the impact of CECs on humans is currently considered minimal, these 
trace contaminants may have adverse long-term effects on aquatic organisms, which in turn 
affects the aquatic ecosystem health and water quality.  

CECs present a challenge to lake monitoring and management programs mainly because 
available data on their occurrence, fate, transport, and ecosystem effects is relatively limited. 
Further complicating this issue, some CECs, once released into the lakes, may be transformed 
by natural sunlight or microorganisms into the so-called transformation products that are even 
less studied. This research was initiated to provide the first survey of CEC occurrence in lakes in 
New York State.  The results of this study will be used by researchers and other stakeholders to 
evaluate the nature and spatial distribution of these contaminants in NY's surface waters.  

CECs are increasingly detected in surface waters worldwide due to advances in modern 
analytical techniques. Most CECs detected in this study only occurred at concentrations on the 
order of nanograms per liter (unit: ng/L) or “parts per trillion”, although some concentrations 
observed were an order of magnitude higher (micrograms per liter or “parts per billion”). A 
total of 111 lakes participated in this research program during 2018 - 2019. The following is a 
brief summary of the frequency of detection and range in concentrations of each CEC observed 
in all participating lakes along with the results specific to your lake. 

Salient Findings: 
• CECs detected in lake water samples mainly belonged to three major groups: 

pharmaceuticals (abbreviated as “PHAR” in figures and tables), pesticides (abbreviated 
as “PEST”) and personal care and household chemicals (abbreviated as “PCHC”). Some 
transformation products (abbreviated as “TP”) of these CECs were also detected. 

• The types and levels of CECs found in participating lakes were similar to those reported 
for other surface water bodies with recreational usage and potential septic input. 

• The occurrence patterns of CECs were similar across different NYS regions but exhibited 
high inter-lake variability. For example, CEC concentrations varied from lake to lake and 
often varied from sampling date to sampling date for lakes sampled more than once. 

• Every lake had at least one CEC detected in each sample, but not every CEC was found in 
every lake (this lake specific report lists the CECs found in your lake; Table 2 also lists all 
CECs found during this study). 
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Figure 1:  Location of lakes participating in 2018 – 2019 CEC survey. 
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Figure 2:  Distribution of CECs in NY lakes according to type and regional location. 
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Of the 300+ CECs screened for by Syracuse University, 12 were detected in the 2 samples from Ballston Lake (Site 2) collected in 
2019. Sucralose, Atrazine, Imazapyr, Metolachlor OA, Caffeine, and Gabapentin were detected in both samples. Caffeine (a 
stimulant) and Sucralose (an artificial sweetener), the two indicator compounds of sewage impacts, were detected in the samples, 
suggesting possible sewage impacts. Table 1 summarizes the concentrations of CECs measured in each sample.  

 
 
Table 1: Summary of CECs detected in Ballston Lake (Site 2) (2019). Sample analysis was conducted in duplicate on the 2 water 

samples for all CECs. The limit of quantification (LOQ) is defined as the lowest concentration of a CEC in a sample that can be 
confidently quantified with acceptable precision and accuracy. Concentrations of CECs are all in “ng/L”. Concentrations of 
CECs below the LOQs are italicized and reported as estimated values with “<LOQ”. 

 
 

Contaminant Category LOQ Date Average Concentration 
N,N-Diethyl-3-methylbenzamide (DEET) Personal/Household product 0.2 09/22/19 4 
Sucralose Personal/Household product 45 06/16/19 206.5 
Sucralose Personal/Household product 45 09/22/19 249.5 
Galaxolidone Personal/Household transformation product 13 06/16/19 24.5 
Atrazine Pesticide 13 06/16/19 19 
Atrazine Pesticide 13 09/22/19 3 (<LOQ) 
Dimethachlor Pesticide 10 09/22/19 13 
Fluridone Pesticide 6 09/22/19 104 
Imazapyr Pesticide 14 06/16/19 16.5 
Imazapyr Pesticide 14 09/22/19 16 
Atrazine-2-hydroxy Pesticide transformation product 14 06/16/19 39.5 
Metolachlor Oxanilic Acid (Metolachlor OA) Pesticide transformation product 24 06/16/19 12 (<LOQ) 
Metolachlor Oxanilic Acid (Metolachlor OA) Pesticide transformation product 24 09/22/19 10 (<LOQ) 
Caffeine Pharmaceutical 1 06/16/19 32.5 
Caffeine Pharmaceutical 1 09/22/19 103 
Gabapentin Pharmaceutical 2 06/16/19 22.5 
Gabapentin Pharmaceutical 2 09/22/19 30 
Paraxanthine (1,7-Dimethylxanthine) Pharmaceutical transformation product 28 09/22/19 29.5 
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For more information on the presence of CECs in surface waters, see the following resources: 

Environmental Protection Agency. 2019. Contaminants of Emerging Concern including 
pharmaceuticals and personal care products. Available at 
https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-
and-personal-care-products.  

Moran E and J Bergere. 2019. Emerging contaminants in New York’s drinking water systems: 
What’s in my water? Report funded by New York Public Interest Research Group. 
Available at https://www.nypirg.org/pubs/201905/Whats_in_my_water_2019.pdf.  

United States Geological Survey. 2018. Emerging Contaminants. Available at 
https://www.usgs.gov/mission-areas/water-resources/science/emerging-
contaminants?qt-science_center_objects=0#qt-science_center_objects.  

 

 

 

 

https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-and-personal-care-products
https://www.epa.gov/wqc/contaminants-emerging-concern-including-pharmaceuticals-and-personal-care-products
https://www.nypirg.org/pubs/201905/Whats_in_my_water_2019.pdf
https://www.usgs.gov/mission-areas/water-resources/science/emerging-contaminants?qt-science_center_objects=0#qt-science_center_objects
https://www.usgs.gov/mission-areas/water-resources/science/emerging-contaminants?qt-science_center_objects=0#qt-science_center_objects
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Table 2: Chemicals of emerging concern (CECs) detected in NY lakes along with their product type and common use. 

Name Type Use                       
Acetaminophen PHAR pain reliever 

           Azelaic Acid PHAR topical antiseptic; treats rosacea and severe acne 
        Caffeine PHAR stimulant, world's most widely consumed psychoactive drug 

       Carbamazepine PHAR anticonvulsant 
           Cetirizine PHAR antihistamine; treats hay fever and allergy symptoms, hives, and itching 

     Clindamycin PHAR antibiotic 
           Cortisone PHAR pregnane steroid hormone; used as a pain reliever and anti-inflammatory 

     Diclofenac PHAR NSAID;  treats pain, migraines, and arthritis in its oral form 
       Dopamine PHAR organic chemical in supplements to support many brain-related functions, such as mood, motivation and memory 

 Fexofenadine PHAR antihistamine; relieve variety of allergy symptoms 
        Fluconazole PHAR azole antifungal used to prevent and treat a variety of fungal and yeast infections 

    Fluoxetine PHAR Selective Serotonin Reuptake Inhibitor (SSRI) used to treat depression, OCD, bulimia nervosa, and panic disorder. 
 Gabapentin PHAR Nerve pain medication and anticonvulsant 

        Hydrocortisone PHAR used to treat a variety of skin conditions e.g., insect bites, poison oak/ivy, eczema, dermatitis, allergies, rash, itching 
 Hydroxyprogesterone PHAR a progestin medication which is used to prevent preterm birth in pregnant women with a history of the condition 
 Labetalol PHAR beta-blocker used to treat hypertension (high blood pressure). 

      Lamotrigine PHAR treat seizures and bipolar disorder 
         Levetiracetam PHAR medication used to treat epilepsy 
         Lidocaine PHAR topical anesthetic and antiarrhythmic (treat irregular heartbeats) 

      Losartan PHAR used to treat high blood pressure (hypertension) and to help protect the kidneys from damage due to diabetes 
 Meclofenamic Acid PHAR used for joint, muscular pain, arthritis and dysmenorrhea 

       Metaxalone PHAR muscle relaxant; relieve pain caused by injuries 
        Metformin PHAR controls high blood sugar; diabetes medication 
        Methocarbamol PHAR a muscle relaxant 

           Metoprolol PHAR a beta-blocker used to treat angina (chest pain) and hypertension (high blood pressure) 
    Minoxidil PHAR help hair growth in the treatment of male pattern baldness 

       Norepinephrine PHAR used to treat low blood pressure and heart failure 
        Protriptyline PHAR nerve pain medication and antidepressant 
        Pyridoxine PHAR also known as vitamin B₆ commonly in food and used as dietary supplement 

     Sitagliptin PHAR controls high blood sugar; diabetes medication 
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Name Type Use          
Sulfamethazine PHAR sulfonamide antibacterial medication 

         Sulfamethoxazole PHAR combination of two antibiotics; used to treat a wide variety of bacterial infections 
    10,11-Dihydro-10-hydroxy 

Carbamazepine PHAR TP anticonvulsant 

           1-Methylxanthine PHAR TP the major metabolites of caffeine in the human 
        

2-Ethyl-2-phenylmalonamide PHAR TP an active metabolite of the anticonvulsant drug primidone 

       Benzoylecgonine PHAR TP the compound tested for in most substantive cocaine urinalyses 
      

Paraxanthine PHAR TP a psychoactive central nervous system (CNS) stimulan; the preferential path of caffeine metabolism in humans 

 2,4-Dichlorophenoxyacetic 
Acid (2,4-D) PEST systemic herbicide which selectively kills most broadleaf weeds 

      Atrazine PEST broadleaf herbicide;  one of the most widely used herbicides in US  
      Carbendazim PEST aka MBC; widely used, broad-spectrum fungicide used as a casting worm control agent on golf greens & tennis courts 

 Dimethachlor PEST used to control certain broadleaf and annual grassy weeds in agriculture 
     Diuron PEST algicide/herbicide inhibits photosynthesis; control a wide variety of annual and perennial broadleaf and grassy weeds 

 Fluridone PEST organic compound that is used as aquatic herbicide often used to control invasive plants 
    Imazapyr PEST non-selective herbicide; controls broad range of weeds including terrestrial grasses, riparian & emergent aquatic species 

Imidacloprid PEST insecticide used to control aphids, thrips, whiteflies, scale, termites, turf and soil insects and some beetles. 
  Metalaxyl PEST fungicide; controls Pythium in vegetable crops, and Phytophthora in peas 

     Metolachlor PEST herbicide; highly effective on grasses 
         Prometon PEST herbicide for broad-leaf weed, brush and grass control mainly in non-cropping situations 

    Simazine PEST controls broad-leaved weeds/annual grasses in berry fruit, vegetable & ornamental crops, turfgrass, orchards & vineyards 
Trinexapac-ethyl PEST manage growth of warm and cool-season turfgrass 

       Atrazine-2-hydroxy PEST TP transformation product of Atrazine 
         Atrazine-desethyl PEST TP transformation product of Atrazine 
         Atrazine-desisopropyl PEST TP transformation product of Atrazine 
         

Metolachlor Ethane Sulfonic 
Acid (Metolachlor ESA) PEST TP the ESA degradates of Metolachlor; can be persistent in soil 
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Name Type Use 
       

Metolachlor Oxanilic Acid 
(Metolachlor OA) PEST TP the OA degradates of Metolachlor; can be persistent in soil 

       2-Hydroxybenzothiazole PCHC released into wastewaters during the industrial production of a rubber vulcanization accelerator 
   5-Methyl-1H-benzotriazole PCHC corrosion inhibitor in antifreeze, engine oils, brake fluids, protective coatings 

      1H-Benzotriazole PCHC an effective corrosion inhibitor for copper alloys. 
        Benzophenone PCHC used in personal care products such as lip balm and nail polish to protect the products from UV light 

  Benzophenone-3 
(Oxybenzone) PCHC benzophenone derivative used as a sunscreen agent; absorbs UVB and UVA II rays 

    Benzothiazole PCHC in many natural plant products; properties include anticancer, antimicrobial, antidiabetic, anticonvulsant, anti-inflammatory  

Icaridin PCHC aka picaridin, almost colorless & odorless insect repellent with broad efficacy against insects and ticks 
  Melamine PCHC used in production of laminates, glues, plastic dinnerware, adhesives, molding compounds, coatings and flame retardants 

N,N-Diethyl-3-
methylbenzamide (DEET) PCHC most common active ingredient in insect repellents 

       Sucralose PCHC artificial sweetener and sugar substitute; the majority of ingested sucralose is not broken down by the body 
  Triclosan PCHC antibacterial antifungal agent in some toothpaste, soaps, detergents, toys, and surgical cleaning treatments 
  Galaxolidone PCHC TP a synthetic musk component used in fragrances (perfumes, colognes, soaps, detergents, etc) 

    ___________________________________________________________________________________________________________________________________ 

KEY: 

Name: Name of the contaminant 

Type: Type of the contaminant: 

PHARM:  pharmaceutical 

PHARM-TP: transformation product of a given pharmaceutical 

PEST: pesticide 

PEST-TP: transformation product of a given pesticide 

PCHC: personal care/household chemical 

PHCH-TP:  transformation product of a given personal care/household chemical  

Use:  Contaminant typical use  



Page 10 of 12 
 

Table 3:  Summary statistics for the occurrence of chemicals of emerging concern (CECs) in NY lakes. 

Name Type LOQ 
(ng/L) 

Min 
(ng/L) 

Max 
(ng/L) 

Mean 
(ng/L) 

Median 
(ng/L) 

No. 
Obs 

Acetaminophen PHAR 25 49 291 128 113 3 
Azelaic Acid PHAR 23 < LOQ 716 124 95 66 
Caffeine PHAR 1 3 800 50 30 157 
Carbamazepine PHAR 11 < LOQ 35 11 8 8 
Cetirizine PHAR 11 13 46 22 21 9 
Clindamycin PHAR 32 42 49 45 45 1 
Cortisone PHAR 13 15 23 20 20 10 
Diclofenac PHAR 16 17 79 49 59 3 
Dopamine PHAR 25 77 152 113 111 2 
Fexofenadine PHAR 10 < LOQ 184 45 37 7 
Fluconazole PHAR 2 33 35 34 34 1 
Fluoxetine PHAR 14 < LOQ < LOQ < LOQ < LOQ 3 
Gabapentin PHAR 2 14 185 34 28 63 
Hydrocortisone PHAR 17 79 552 289 261 2 
Hydroxyprogesterone PHAR 11 12 101 28 21 10 
Labetalol PHAR 15 < LOQ < LOQ < LOQ < LOQ 8 
Lamotrigine PHAR 16 < LOQ 57 26 22 22 
Levetiracetam PHAR 10 31 141 81 76 2 
Lidocaine PHAR 10 < LOQ 252 81 10 3 
Losartan PHAR 14 18 40 26 19 3 
Meclofenamic Acid PHAR 10 81 330 132 105 4 
Metaxalone PHAR 12 16 73 34 18 3 
Metformin PHAR 46 < LOQ 438 98 62 27 
Methocarbamol PHAR 10 20 21 20 20 1 
Metoprolol PHAR 10 17 37 27 27 1 
Minoxidil PHAR 10 57 1035 343 79 5 
Norepinephrine PHAR 30 99 420 191 174 17 
Protriptyline PHAR 7 49 1504 124 64 88 
Pyridoxine PHAR 30 101 454 185 165 24 
Sitagliptin PHAR 2 37 73 58 60 8 
Sulfamethazine PHAR 8 13 30 19 16 6 
Sulfamethoxazole PHAR 1 39 46 43 43 1 
10,11-Dihydro-10-hydroxy 
Carbamazepine PHAR TP 13 < LOQ 54 17 13 6 

1-Methylxanthine PHAR TP 50 78 109 93 93 1 

2-Ethyl-2-phenylmalonamide PHAR TP 11 < LOQ 85 31 18 6 

Benzoylecgonine PHAR TP 1 22 39 28 26 3 

Paraxanthine PHAR TP 28 < LOQ 282 57 32 22 
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Name Type LOQ 
(ng/L) 

Min 
(ng/L) 

Max 
(ng/L) 

Mean 
(ng/L) 

Median 
(ng/L) 

No. 
Obs 

2,4-D PEST 12 16 1042 328 148 26 

Atrazine PEST 13 < LOQ 302 36 21 295 
Carbendazim PEST 2 112 118 115 115 1 
Dimethachlor PEST 10 < LOQ 20 10 < LOQ 110 
Diuron PEST 11 < LOQ 170 40 12 12 
Fluridone PEST 6 21 4286 645 161 9 
Imazapyr PEST 14 14 33 18 16 9 
Imidacloprid PEST 1 23 99 46 27 3 
Metalaxyl PEST 10 < LOQ 89 20 15 34 
Metolachlor PEST 11 < LOQ 165 29 19 180 
Prometon PEST 1 14 21 16 15 4 
Simazine PEST 15 < LOQ 48 21 18 30 
Trinexapac-ethyl PEST 12 < LOQ 57 24 20 5 
Atrazine-2-hydroxy PEST TP 14 < LOQ 318 63 46 148 
Atrazine-desethyl PEST TP 2 4 82 28 24 105 
Atrazine-desisopropyl PEST TP 14 < LOQ 61 26 25 53 

Metolachlor Ethane Sulfonic Acid 
(Metolachlor ESA) PEST TP 32 < LOQ 5036 432 250 53 

Metolachlor Oxanilic Acid 
(Metolachlor OA) PEST TP 24 < LOQ 346 24 < LOQ 301 

2-Hydroxybenzothiazole PCHC 27 < LOQ 254 42 < LOQ 39 
5-Methyl-1H-benzotriazole PCHC 17 18 210 61 52 19 
1H-Benzotriazole PCHC 19 46 63 53 51 6 
Benzophenone PCHC 16 < LOQ 1811 278 190 60 

Benzophenone-3 (Oxybenzone) PCHC 20 < LOQ 4615 137 34 179 

Benzothiazole PCHC 16 37 963 332 305 94 
Icaridin PCHC 7 50 113 60 54 27 
Melamine PCHC 4 13 1912 372 273 60 

DEET PCHC 0.2 1 18986 254 44 256 

Sucralose PCHC 45 < LOQ 5150 273 116 119 
Triclosan PCHC 11 35 57 46 46 2 
Galaxolidone PCHC TP 13 < LOQ 819 55 29 162 

___________________________________________________________________________________________ 

KEY Notes: 

Name:  Name of the contaminant 
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Type:  Pharmaceutical (-transformation product), Pesticide (-transformation product), Personal Care/ 
Household Chemical (-transformation product) 

LOQ: the lowest concentration of a CEC in a sample that can be confidently quantified with acceptable 
precision and accuracy  

Min:  minimum concentration observed in NY lakes during this study (2018 – 2019) 

Max:  maximum concentration observed in NY lakes during this study (2018 – 2019) 

Mean:  average concentration observed in NY lakes during this study (2018 – 2019).  The average was 
calculated by summing all the observed concentrations for a particular CEC and then dividing by the number of 
observations for that CEC. 

Median:  median concentration observed in NY lakes during this study (2018 – 2019).  The median 
concentration is the “middle” concentration where half of the observations have a lower concentration and the 
other half of the observations have a higher concentration. 

For example:  A lake has the following concentrations:  1, 2, 7, 12, 21, 57, 193.  

The number of observations is 7, the average concentration is 42,  

the median concentration is 12 (3 values < 12, and 3 values > 12) 

No. Obs.:  The total number of times a CEC was detected during 2018 – 2019.  The higher the number, the 
more common the CEC is in NY lakes. 
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