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INTRODUCTION
Mill Pond is recognized by NYSDEC as a 303d listed impaired waterbody subject to relatively frequent intense
cyanobacteria blooms. In 2018 alone, Mill Pond had documented harmful algae blooms (HABs) for 21 weeks;
from 1 June through 19 October. Mill Pond is also noted within the Southampton’s CPF Water Quality
Improvement Project Plan (WQIPP) as an impaired waterbody located within a High Priority Area that includes
Mecox Bay. Princeton Hydro previously authored the 2018 report, A Comprehensive Limnological Assessment Of
Mill Pond which outlined the current limnological status of the Lake, as well as multiple management measures,
both in-lake and watershed-based, which should be incorporated for the overall health of the lake.
In 2019, the Mill Pond Association (MPA) was awarded a Water Quality Improvement Program grant from the
Town of Southampton, specifically from the Mill Pond Community Preservation Fund. As per the Towns request,
Princeton Hydro served as the primary contractor and was responsible for completion of all project tasks
associated with tis grant’s scope of work. The only exception to this was the services required of Carp Solutions,
the company that provides the specialty netting required for the carp removal effort, as they were a subcontractor to Princeton Hydro.
Nutrient load reductions and reductions in the occurrence of HABs are the two primary goals of the Mill Pond
restoration project. These goals support the overarching goals of the Southampton CPF WQIPP and are fully
consistent with the WQIPP’s objective for Aquatic Habitat Restoration Projects. Additionally, the project is also
consistent with NYSDEC’s HAB management initiatives as it targets the direct reduction of the primary cause of
the pond’s documented HABS. Finally, given that the project’s goal was nutrient load reduction, it is both
complimentary to and supportive of the Long Island Nitrogen Action Plan (LINAP), a long-term effort aimed at
reducing nitrogen loading to Long Island’s surface and groundwater resources. This is particularly with respect
to reducing the occurrence of intense algae blooms that are noted in the LINAP as deleterious to the ecology
of Long Island’s surface water ecosystems.
As detailed in the approved grant application titled, “2019 Mill Pond Community Preservation Fund, Water Quality
Improvement Program”, this project’s primary goal was to reduce Mill Pond’s carp density. This is because carp
(Cyprinus carpio) were identified in Princeton Hydro’s 2018 report as the primary source of Mill Pond’s annual
phosphorus load. Similar water quality and ecological impacts have been reported in studies of other lakes and
ponds characterized by large densities of common carp, a non-native invasive species. Due to their relatively
large size, bottom-feeding activity and spawning behavior these fish uproot littoral plants and resuspend
sediments into the water column. The latter results in turbidity that causes a waterbody to appear muddy. Not
only does this turbidity impact the use of the waterbody by other fish and filter-feeding organisms, but it results in
the release and recycling of particulate and dissolved forms of phosphorus into the water column. For Mill Pond,
this phosphorus most likely stimulates cyanobacteria dominated HABs that lead to the repeated closure of Mill
Pond to recreational use.
It is expected that the continued removal of carp, can significantly reduce the internal regeneration of
phosphorus, decrease mid-summer algal densities and reduce the occurrence of HABs. The removal of carp
from Mill Pond was accomplished in this project using specially designed, baited box nets rented from Carp
Solutions. Baited box nets are a very cost-effective, proven means of removing large numbers of carp over a
short period of time (Bajer et al. 2010). The use of baited box nets is less labor intensive and far less expensive than
attempting to remove carp using conventional seine nets, fyke nets or electroshocking equipment.
As detailed in the approved grant application, this project’s SOW also included:
•
The planting and installation of six (6), 82.5 ft2 floating wetland islands (FWIs),
•
A post-carp removal fishery survey, and
•
Water quality monitoring.
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The FWIs will augment the phosphorus control and suspended sediment reductions achieved through the
removal of carp. The FWIs will also provide habitat for young of year and juvenile fish. Water quality sampling
was also conducted in 2020. These data will be used to evaluate the status of the pond relative to that observed
in 2018. A post-carp fishery survey, conducted in 2020, will provide data on the existing overall fishery of Mill Pond.
The resulting survey data will be used to develop future stocking recommendations for Mill Pond designed to
improve its recreational fishery and increase predation pressure on any remaining small carp, or other
problematic species detected. Additional details of the work effort and summaries associated with each task
are provided below.

METHODOLOGY
WATER QUALITY ASSESSMENT
Mill Pond was sampled four (4) times over the course of the 2020 growing season between June and October
following a protocol similar in scope to the water quality assessment conducted in 2018. For each sampling event,
In situ data was collected at three sites within the main portion of the water body (WQ1 through WQ-3) while
discrete water quality samples and plankton tows were collected at the mid-lake station only, WQ-2.
In Situ Sampling: At all stations dissolved oxygen, temperature, pH and specific conductivity were measured in
real-time using a calibrated multi-probe water quality meter at 0.5 to 1.0-meter depth intervals from the surface
to the bottom of the water column. Additionally, water clarity was measured using a Secchi disk.
Discrete Sampling: The collection of discrete water quality samples, obtained using a Van Dorn bottle, was limited
to WQ2. Water samples were forwarded to a NYSDEC ELAP certified lab (Upstate Freshwater Institute). On each
sampling date samples were obtained 0.5 m below the surface and approximately 0.5 m above the bottom.
The samples were tested for the following laboratory analytes:
-Chlorophyll (Chl a)
-Soluble Reactive Phosphorus (SRP)
-Nitrate and Nitrite (NO3 + NO2)

-Total Phosphorus (TP)
-Ammonia (NH3)
-Total Suspended Solids (TSS)

Plankton Analysis: Mill Pond’s phytoplankton community was sampled during each sampling event at station
WQ2. This was accomplished by conducting a vertical plankton tow starting at a depth equivalent to twice the
Secchi depth. The collected phytoplankton samples were the analyzed by Princeton Hydro for community
composition.
Microcystin Testing: Water samples were collected at a location near the boat launch (in the southwest corner
of Mill Pond) and analyzed for the cyanotoxin microcystin in Princeton Hydro’s in-house laboratory using the
Abraxis test kit methodology.
General Observations: During each sampling event the Princeton Hydro field crew also recorded any information
pertaining to weather, water color, the presence of vegetation throughout Mill Pond, the status of the FWIs, the
presence of geese or waterfowl, observations related to carp activity and any other factors that could affect
the in-situ or laboratory analyzed water quality data. All of these field measured parameters were then
summarized in brief service reports which were forwarded to the Township after each event.
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CARP REMOVAL
The carp removal effort utilized baited box nets rented from Carp Solutions. This is a highly successful, costeffective approach to removing large amounts of carp (Bajer et al. 2010). It is also less labor intensive than
conventional seining and more effective than electroshocking. Each box net (30’ x 60’) is a rectangular net with
mesh bottom and mesh sides lined with weighted line around each side. Until triggered the nets lay flat on the
bottom of the pond. When triggered, the sides of the net quickly rise above the surface of the water trapping
the carp. This is normally at daybreak when most carp aggregate at the bait (Bajer et al. 2010). The carp removal
effort was conducted in October 2019 and twice more during the summer of 2020, specifically June and August.
It is important to note that Princeton Hydro was contracted to conduct two (2) events, but actually conducted
three (3).
During the initial event in October 2019, Carp Solutions provided two staff that were on-site for two days to
assemble and install the traps and provide training on their operation. Following the deployment of the nets by
Carp Solutions, Princeton Hydro personnel and Mill Pond Association volunteers then baited and monitored the
traps for at least five (5) consecutive days and recorded the consumption of corn bait. As soon as it was
determined that the carp are aggregating in the trap net areas, Carp Solutions personnel oversaw and facilitate
the first carp removal. The carp biomass removed as a result of the trapping was also recorded. The Mill Pond
Association assisted to find a local fisherman, Mr. Will Caldwell that removed the carp for two of the three events.
Mr. Caldwell utilized the carp as bait. For the third event, as well as any carp encountered in the post removal
fishery survey, a local carting company, S&P Carting, was utilized to dispose of the carp.

FLOATING WETLAND ISLANDS
Floating wetland islands (FWIs) are a relatively new technique that has been utilized in pond and lake
management to mitigate nutrient pollution, while improving aquatic habitat and overall aesthetics. FWIs are
buoyant structures made from recycled plastic material. These islands are planted with a mixture of water-loving,
attractive, native vegetation and then anchored within the waterbody. As the islands mature, the mixture of
plants and bacteria contained on the plant roots and in the plastic matrix serve to assimilate and metabolize
nutrients that would otherwise be used for algae and other plants. As noted, the report recommended the
reestablishment of littoral vegetation begin in concert with carp removal efforts. FWIs, although recognized as a
part of Mill Pond’s long-term management, were not recommended as part of initial restoration efforts. However,
FWIs are identified within the CPF Water Quality Improvement Project Plan (WQIPP) as a recommended
technique for the reduction of dissolved forms of water column nutrients. FWIs can also help attenuate
suspended sediments. They also can provide habitat for young of year and juvenile fish; habitat of this type is
currently lacking in Mill Pond due to the previously noted behaviors of carp. Reestablishing littoral vegetation not
only will help stabilize the pond’s sediments, but will provide habitat for native fish. Blue-gill and other centrarchids
have been documented to feed heavily on carp eggs. Thus, increasing the density of pan fish in the lake could
further help sustain lower carp densities. But habitat is needed to support a resurgence of the Mill Pond fishery.
As such, the project included an element pertaining to the installation of six (6) 82.5 ft2 FWIs. The FWIs will augment
the phosphorus control and suspended sediment reductions achieved through the removal of the carp and
would help reestablish littoral zone habitat quicker and more efficiently than the small-scale segregated planting
discussed in the 2018 report. The installation of the FWIs occurred in August 2020. The FWIs were planted with
native emergent wetland species, primarily various low-maintenance, aggressive growing sedges and rushes.
Lastly, a maintenance manual was produced for the long-term care and upkeep of these FWIs, and provided to
the Township.
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POST-REMOVAL FISHERIES SURVEY
In October 2020, a fishery survey was conducted in Mill Pond. The fish survey was conducted following both
the acquisition of permits from the NYSDEC and removal of carp from Mill Pond by Princeton Hydro. Princeton
Hydro conducted three (3) carp removal events in Mill Pond between October 2019 and August 2020. During
this time, Princeton Hydro successfully removed and properly disposed of over 3,000 carp from Mill Pond.
Princeton Hydro, in concert with Carp Solutions, utilized baited box nets to capture and remove the carp from
the system. The location of the baited box nets in Mill Pond can be found on the map on the previous pages.
This survey involved a week-long sampling effort, conducted by Princeton Hydro personnel using a
combination of electroshocking, day and night netting, trap nets and gill nets to effectively sample and assess
Mill Pond’s fishery. Sampling was conducted in near-shore, littoral areas, open water areas and areas near the
pond’s outfall and in the shallow/vegetated south-west cove. The use of multiple sampling gear, sampling
during the day and at night, and sampling of various habitat areas resulted in a comprehensive assessment of
the pond’s existing fishery that will contribute to recommended management measures moving forward.

ELECTROFISHING
Electrofishing involves the generation of electrical currents in the water to sample fisheries. The current temporarily
stuns fish located within a given distance from the electrodes suspended in the lake. When fish enter the electrical
fields generated around the electrofishing gear the nervous system is stunned causing the fish to become
temporarily impaired. The stunned fish are suspended in the water column or float to the surface and are then
scooped up in dip nets. Larger fish often involuntarily orient themselves in the electric field, actually moving
towards the source of the stimulus. The impact to the fish is momentary with its effect wearing off literally within
seconds. The size of the electrical field generated in the water is dependent on a variety of parameters, most
importantly water temperature and conductivity, but is mostly confined to immediately under the electrofishing
boat and extending out no more than five meters at maximum.
Electrofishing is a particularly effective method of capturing fish because it allows targeting on key pieces of
structure likely to attract fish or serve as important feeding, refuge, or spawning habitat such as docks, stumps,
plant beds, and rock piles. In addition, this technique is particularly effective in shallow littoral environments and
areas where snags, rocks, or aquatic vegetation impact the use of other active capture techniques or the setting
of nets. Also, because fish are immediately captured there is no time lag as occurs when using passive netting
techniques such as fyke nets. This usually results in a much higher capture per unit effort (CPUE). Capture mortality
is effectively nil making this a preferred sampling technique from a conservation perspective.
Electrofishing was conducted from Princeton Hydro’s 17-foot center console boat. Princeton Hydro utilized a
Smith-Root Variable Voltage Pulsator (VVP) electrofishing unit rated at an operational output of 0 to 600 volts with
a functional maximum voltage of approximately 400 volts. This unit utilizes a double-boom arrangement fit with
electrode arrays spaced approximately 2 – 3 meters apart on the bow. The electrofishing unit is powered by an
external 5 horsepower, gasoline-powered generator. Safety protocols were followed as outlined in Princeton
Hydro’s Electrofishing Safety Plan; specific requirements included the use of proper ground connections, the use
of insulated gloves, and an operational positive engagement switch.
Electrofishing was performed using approximately 10 minute timed transects and consisted of the entire Mill Pond
shoreline. A total of twenty-five (25) transects were conducted at Mill Pond over the course of the week, including
both day and night shocking. During the operation of the electrofishing unit, stunned fish were captured on the
lake surface using long-handled, fine mesh dip nets. Captured fish were then transferred to a temporary holding
tank for processing. Processing included the identification of all fish to a species level, measuring for total length
(the length from the snout to the end of the caudal fin), and enumeration. Identifications were made utilizing
Page and Burr, 1991, Werner, 1980, and Murdy, Birdsong, and Musick, 1997. Following their identification,
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measurement, and enumeration all fish were returned alive to the lake. This processing methodology was utilized
for all employed survey techniques.

FYKE NETS
Fyke nets, also known as trap nets, were utilized entirely in the
shallow littoral areas of the lake. This passive sampling gear is
used to sample the fish using littoral habitats which can be
young fish, adult fish, and fish that exhibit diel (daily)
movements in and out of this area of the lake. Trap nets are
designed to capture fish as they move along structures,
including the lake bed, shoreline, or deadfall trees. Fish are
guided towards the traps with a leader or a series of leaders
or wing nets that basically create a funnel; the wings are each
positioned at 45° to the main body of the net, or 90° to each
other. As the fish move within the confines of the wings they
eventually move into the trap at which point they are
captured. Trap nets consist of several metal frames and an
additional series of frames or rings wrapped in netting known
as the body. Within the body are a series of throats and parlors which serve as the “traps” to capture and retain
the collected fish. Princeton Hydro utilizes both Indiana and New Hampshire style fykes with 5/16 inch mesh net
for the leader and the body of the trap and a minimum frame width of 72 inches. These nets vary only in the
shape of the frame but are otherwise nearly identical in function. Fykes are a preferred trapping method as they
tender very low capture mortality and are frequently used by hatchery technicians to capture large spawning
stock fish because of the minimal stress placed on the fish.
In total, twelve (12) trap nets were utilized at Mill Pond. The average deployment period was approximately 23
hours. Each net was deployed so that the wings were positioned around preferred littoral habitat. The front of
the wings and the rear of the body were anchored in position using cinder blocks and these locations were
marked with buoys. Processing of captured fish relied on the methods outlined mentioned above.

GILL NETS
Gill netting was the third sampling technique used in the collection of fisheries data. Gill nets were used very
cautiously during this survey due to concerns regarding game fish mortality raised by the Town of Southampton.
Gill nets are typically used in lakes that have limnetic habitats or limnetic fish communities (open-water) due to
area limitations associated with trap netting and even electrofishing.
Princeton Hydro utilized a horizontal style scientific sampling gill net. This net is 125′ long, 6′ deep, and constructed
of monofilament netting. The top mainline on the net is a floating line while the bottom mainline is a braided lead
line; this configuration allowed the net to remain horizontal and fully vertically extended in the water column. This
gill net consists of various mesh sizes in alternating 25-foot panels, thus enabling each net to capture a variety of
size-classes. One small mesh and two large mesh nets were used in the survey. The small mesh net consists of the
following mesh sizes (in inches) for each 25-foot panel: ½, ¾, 1, 1 ¼, and 1 ½. The large mesh net consists of the
following mesh sizes (in inches) for each 25-foot panel: 1, 1 ½, 2, 2 ½ and 3. The nets were deployed horizontally
in the water column at the selected depth by lashing each end of the net to a buoy line anchored to the bottom
with a cinder block.
As a precaution, only two (2) gill nets were used in Mill Pond. The nets were fished for a period of approximately
4.5 hours each. Gill nets are typically left in the water overnight but were only fished during day time hours at Mill
Princeton Hydro, LLC
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Pond by request of the Town of Southampton. Upon retrieval of the nets fish were processed in an identical
manner to that described above. Any dead fish were properly disposed of off-site.

SEINE NETS
Beach seine netting was the final sampling technique used in the collection of fisheries data. Seine netting was
used as a supplemental survey method during this survey and was not a focal point of the survey. Beach seining
is an active sampling method that targets the shallow littoral areas of the lake.
Princeton Hydro utilized a beach seine style of seine net; these nets are operated from the shoreline. The top
mainline on the net is a floating line while the bottom mainline is a lead line; this configuration allowed the net to
remain horizontal and fully vertically extended in the water column. Two different size seine nets were used during
this survey. The smaller net is 25 feet long and was dragged along the bottom sediment for approximately 100
feet. The bigger net is 50 feet long and was dragged along the bottom sediment for approximately 100 feet.

FISHERIES ANALYSIS
The data collected through this fishery survey was assessed using simple descriptive statistics along with a variety
of population analyses using standard statistical methods and population biology indices. Princeton Hydro has
developed a standard freshwater fisheries reporting format that incorporates all collected data to allow a
thorough analysis of the fishery. With this reporting format the fishery was analyzed on a species level, by sizeclass, by biomass, by abundance, by gear type or sampling technique, by functional or trophic state (i.e.
zooplanktivores, predators, forage species) and by a variety of other metrics including size and mass distributions.
Mass distribution was calculated using species specific mass-length models derived from published coefficients.
Specific coefficients used were selected as median reported values or for regional fitness. These models are
regressions that relate the length of a species to a mass and allow for calculation of biomass metrics without
directly measuring mass in the field. As such, this method allows for a reasonably accurate estimation of mass
while allowing for more time for species collection in the field.
The following were prepared and are included in this report:
•
•
•
•
•
•
•

The list of all captured species and their taxonomy with identification to species level with common and
scientific name,
The total catch generated by each survey technique,
Total abundance by species and by size-class,
Fishery statistics consisting of mean length calculation, size-class distribution, and abundance of available
forage less than 6 inches in total length,
Proportional Stock Density (PSD),
Comparisons of functional groups by biomass and mean length, and
Trend analysis with historical fisheries data

The fishery data was assessed with respect to measured water quality, phytoplankton, zooplankton, and aquatic
macrophyte data developed as part of the annual monitoring program. Certain species and certain community
structures are known to create impairments in water quality and the fishery. Recognizing such water quality and
trophic relationships adds an additional dimension to fishery management that exceeds basic recreational
interests. Also, from a fish ecology perspective, certain fishery compositions, the abundance of given functional
groups, or the prevalence of selected species may be indicative of impacted habitat or water quality conditions
that lead to stunting, the overabundance of certain species, or the scarcity of certain species or size-classes of
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fish. As such, there is true value to examining the fishery data in a manner beyond that limited to the assessment
of the fishery itself from a recreational perspective.
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RESULTS
WATER QUALITY ASSESSMENT
This section of the report presents and explains the date-specific water quality data. The in-situ data is provided
in table format in the service reports found in Appendix I and the discrete (lab) data in Table 1.

IN SITU PARAMETERS
Water Clarity
Secchi depth is a standard measure of water clarity obtained by lowering a Secchi disk (a 9” diameter disk of
contrasting black and white quadrants) through the water column. The average depth between which the disk
is no longer visible and where it can once again be seen is considered the Secchi depth. This depth equates to
approximately the point at which the incident sunlight is only about 10% of that measured at the surface, which
equates to the depth at which photosynthesis becomes highly limited. As such, depths greater than the Secchi
depth little algae, phytoplankton or SAV growth is expected to occur. Based on Princeton Hydro’s in-house
database of northern New Jersey/southern New York lakes, most lake users perceive a waterbody as having
unacceptable clarity when the Secchi depth is less than 1 meter (3.3 feet).
Temperature
Water temperature is an important attribute of a lake due to the fact that most chemical and biologic processes
in aquatic ecosystems are driven by and are directly affected by increases or decreases in water temperature.
In general, there is a greater amount of biological productivity and cumulative aquatic community respiration in
warm versus cool or cold water. Due to the specific heat properties of water, lakes take time to warm up and
time to cool down. Water therefore provides a relatively stable environment for aquatic life. Even though a
lake’s surface water temperature will change seasonally with air temperature, daily differences in water
temperature tend to be gradual increasing from winter through the summer. The density of water also changes
with temperature, basically becoming less dense with increases in water temperature. Lake’s with uniform water
column temperatures are easily mixed and circulated because the water column is of a uniform density.
Dissolved Oxygen (DO)
Dissolved oxygen (DO) is critical to the ability of a lake to support aquatic life. DO levels are controlled by the
ongoing biological, chemical, and physical processes both internal and external to a lake. Physical factors
affecting DO include water temperature, which effects oxygen solubility, and mixing by wind and wave action.
During the day photosynthesis by phytoplankton and aquatic vegetation cause DO levels to rise. As such, highly
productive lakes may achieve super-saturated (>100%) DO concentrations during peak periods of
photosynthetic activity. Conversely, these same lakes at night, due to cumulative community respiration and
biological demands, may experience drastic drops in DO concentrations. Additionally, sharp drops in DO may
occur as a result of intense bacterial respiration following the treatment and die-off of excessive densities of
phytoplankton, mat algae and aquatic vegetation. Lakes subject to daily (diurnal) major fluctuations in DO are
prone to fish kills.
DO concentrations greater than 4.0 mg/L are generally considered necessary to support most aquatic life, in
particular fish. Lower DO concentrations become progressively more stressful for most organisms with
documented increases in mortality at DO concentrations ranging from 2.0 mg/L to 4.0 mg/L. DO concentrations
less than 1.0 mg/L are considered anoxic (oxygen devoid). Under anoxia, sediment ReDOX conditions change
resulting in the release of dissolved phosphorus, metals (such as iron and manganese) and minerals from the
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sediments into the overlaying water. The phosphorus “recycled” from the sediments during these periods of
anoxia can stimulate additional algal growth independent of external phosphorus sources. The impact of this
“recycling” of phosphorus rich waters can be especially important in shallow, well mixed lakes. Thus, although
most associate the importance of measuring dissolved oxygen with the ability to support a healthy fishery,
tracking DO levels is important for a number of other reasons, including understanding what triggers and controls
algae blooms.
pH
pH is a measurement of the concentration of free hydrogen ions present in water. It is expressed on a logarithmic
scale from 1 to 14. Each one-unit change in pH represents a ten-fold increase or decrease in hydrogen ion
concentration. The pH of distilled water is 7, which is considered neutral. Water with a pH of 6 is ten times more
acidic than distilled water, whereas water with a pH of 8 is ten times more alkaline than distilled water. Most
water bodies in the northeast have average pH values between 6 and 9. The optimal pH for most aquatic
organisms ranges between 6 and 8. The amount of pH fluctuation that occurs in a lake temporally is determined
in part by the waterbody’s alkalinity. More alkaline, hard water lakes (having greater amounts of CaCO3), are
bettered buffered than low alkalinity, soft water lakes, and thus less prone to large temporal shifts in pH.
Storm water runoff, direct precipitation, wastewater and industrial discharges, along with groundwater intrusion
can affect the pH of a lake. Chemical parameters that are significantly influenced by pH include phosphorus,
ammonia, iron, and trace metals. The pH of a lake will also fluctuate as a result of photosynthesis, increasing as
the amount of weed and algae growth increases. It is therefore not unusual to record high pH values in a lake
experiencing an intense algae bloom or supporting dense aquatic weed growth. As a result of this link between
higher pH and greater productivity, it is also not unusual to measure the highest pH reading in a lake later in the
growing season when weed and algal communities reach their peak densities. Similarly, peak pH readings usually
occur around mid-day when in-lake productivity peaks. Thus, pH is an important water quality indicator as it both
affects and is affected by a lake’s chemical and biological processes.
Specific Conductivity
Conductivity is a measure of ions, typically salts and other inorganic substances, dissolved in lake water. While
the majority of the dissolved solids measured in lake water are the result of natural processes, road salts, nutrients
and/or sediment loads entering with storm water runoff can cause conductivity to spike. Similar to pH, a lake’s
conductivity can also be influenced by the amount of productivity and vice versa. As such, waterbodies with
extremely low levels of productivity typically have conductivity values less than 0.1 mmhos/cm; while highly
productive waterbodies usually have conductivity values greater than 0.5 mmhos/cm. The conductivity of most
lakes in the northeast is typically in the 0.2 – 0.3 mmhos/cm range.
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IN SITU SUMMARY
Water clarity as obtained by Secchi Depth readings at Mill Pond were low in 2018, and 2020’s Secchi Depths
continued this trend, consistently measuring less than a meter throughout the year, with a high of 0.7 meters in
October and a low of 0.3 meters in August. Low water clarity is usually a product of high planktonic algae
densities and/or suspended sediment, both of which were present in relatively high concentrations throughout
the year, as will be further discussed below. While high turbidity may at times be caused in part by wind and
wave action and stormwater inputs, one of the largest factors is bioturbation by common carp, as these fish feed
by churning through bottom sediments. Low water clarity in part influences submerged aquatic vegetation
growth, as areas where sufficient sunlight for plant growth reaches the bottom are limited. As water lilies bypass
this problem with leaves that float at the surface, they make up almost the entirety of Mill Pond’s plant
community.
In-situ data water column profile data were collected
and recorded during each sampling event at the three
sampling stations, WQ-1 through WQ-3. This enables us to
measure and assess seasonal changes in the pond’s
water temperature, dissolved oxygen, pH and specific
conductivity measured at multiple depths form the
surface to the bottom of the water column. These data
are not only important in gauging the pond’s overall
ecological status, but provide important data that was
used to investigate the processes continually affect inlake nutrient loading. Thermal stratification is common in
many lakes. It is the result of changes in water column
temperature and density and affects the ability of a
waterbody to freely mix vertically. Waterbodies that
become stratified may be subject to deep water anoxia,
which in turn can trigger the rapid release of phosphorus from the sediments; internal loading. Throughout 2020,
Mill Pond tended to feature only very weak thermal stratification, with the largest difference in temperature
measured at any one time between surface and deep waters of only 1°C. Overall our data showed that Mill
Pond does not experience thermal stratification (Figure 1).
As was observed during 2018, Mill Pond did not
significantly thermally stratify during the 2020 season,
with the only stratification occurring in June near the
surface (Figure 1). This water body usually stays relatively
well mixed due to its relatively shallow depth and
susceptibility to significant wind and wave action. As a
result, the water column typically stayed welloxygenated throughout the season, with bottom anoxia
occurring during the July and late-August events only
within the bottom-most reaches of the water column
(Figure 2). While the early-June event yielded pH values
trending neutral-to-slightly acidic, subsequent events
yielded much higher values, likely due to a dense algae
and cyanobacteria community resulting in a high rate
of photosynthetic activity. This also likely was the cause
of some of the slightly super-saturated (>100%) DO concentrations noted near the surface during the June and
July water quality events.
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DISCRETE WATER QUALITY DATA
Phosphorus
Phosphorus is the primary nutrient needed to support the growth of phytoplankton and aquatic vegetation.
However, compared to the other nutrients and minerals needed by plants and algae, phosphorus is often
available in limiting amounts. This means that for most lakes as the concentration of phosphorus increases, the
amount of weed and algae growth also increases. TP concentrations as low as 0.03 mg/L can trigger nuisance
algal blooms. The intensity and frequency of nuisance algal blooms typically increase once TP concentrations
exceed 0.06 mg/L.
Two (2) forms of phosphorus were measured in the Lake; total phosphorus (TP), and soluble reactive phosphorus
(SRP). Total phosphorus measures all the phosphorus in the water; inorganic and organic, particulate and
dissolved. Some of this phosphorus is already incorporated into the tissue of phytoplankton and zooplankton or
bound to suspended sediment particles. Thus, not all of the measured TP is available for uptake and use by algae
or plants. Nonetheless, most water quality models are based on in-lake TP concentrations. SRP is the form of
phosphorus that can be easily assimilated by both planktonic and benthic algae. Although this form is usually not
present in the water column in great amounts, it is the primary form of phosphorus that stimulates algae blooms.
Thus, when elevated amounts of SRP are measured, an algal bloom is likely to be experienced.
Secchi disk clarity is linked to water column concentrations of chlorophyll a and suspended solids. Chlorophyll a
is the primary plant pigment necessary for photosynthesis. It is used in lake studies as a surrogate for productivity,
with higher concentrations of chlorophyll a representative of increased algal densities which are reflective of a
more eutrophic system. As previously noted, lake eutrophication is largely a function of the excess availability of
phosphorus (TP). As TP concentrations increase one can thus expect chlorophyll a concentration to increase. A
positive relationship exists between TP and chlorophyll a and an inverse relationship exists between chlorophyll a
and Secchi disk clarity. Thus, more productive (eutrophic) waterbodies can be expected to have less clarity.
Therefore, many lake management techniques focus on the reduction of excess phosphorus as a means of
limiting productivity, decreasing chlorophyll a concentrations, and increasing lake clarity.
Mill Pond is a Class “B” New York waterbody. The State’s surface water quality TP standard for Class “B” waters is
20 µg/L (0.02 mg/L). The TP concentrations measured throughout the course of our study at both the surface and
near the bottom of Mill Pond routinely surpassed the 0.02 mg/L standard. The lowest measured TP concentration
was 0.06 mg/L based on the surface-water sample collected in June (Table 2). The highest TP concentrations,
measured in late August, at the surface and near the bottom of Mill Pond were 0.09 mg/L and 0.10 mg/L,
respectively. These significantly elevated TP concentrations also coincided with the highest measured surface
chlorophyll concentration, 60 mg/M³. Typically, chlorophyll concentrations > 20 – 30 mg/M³ are associated with
dense algae blooms. However, it is important to note that this TP concentration is approximately 30% lower than
the maximum concentration (0.13 mg/L) measured in 2018. Additionally, the maximum 2020 chlorophyll a
concentration (147 mg/M³) is over 60% less than that measured in 2018.
As can be seen in Table 2 below, total phosphorus concentrations in the Lake did not experience any significant
spikes that coincided with deep water anoxia. These data show that the lake was not experiencing high rates
of internal phosphorus loading at this time.
SRP was present at minimal detectable concentrations throughout the entire season within the water column.
This is noteworthy and again supports the occurrence of no significant internal phosphorus loading. The peak
concentration in August (0.030 mg/L) may have been the result of the storm events and nominal phytoplankton
activity, such as a die-off at depth, as evidenced by the extremely low chlorophyll a concentration at depth on
the same date.
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Nitrogen
While phosphorus is the most important nutrient, nitrogen is also very important with respect to defining primary
productivity of lake ecosystems. Nitrogen generally occurs at higher concentrations in lake environments than
phosphorus. Groundwater can be an important source of nitrogen loading to lakes, especially for lake
communities that rely on septic systems. Nitrate (NO3-N) is the most common form of nitrogen measured in lakes,
because other species of nitrogen tend to oxidize to nitrate and it is produced through microbial nitrification or
denitrification. Nitrogen may also be fixed from atmospheric nitrogen gas by various soil microbes and
cyanobacteria. Other sources of nitrogen include atmospheric dryfall and wetfall, runoff enriched with fertilizers,
and septic effluent. Nitrate concentrations of less than 0.3 mg/L are typically associated with low to moderately
productive lakes, whereas concentrations exceeding 0.6 mg/L are characteristic of more productive lake
ecosystems. We have found that concentrations of nitrate as low as 0.3 mg/L are associated with streams
displaying evidence of eutrophication (algae buildup on rocks, excessive vegetation growth, etc.). Therefore it
does not take a lot of nitrate-N to stimulate or support algae and plant related problems. For comparative
purposes, the USEPA drinking water quality standard for nitrate is 10.0 mg/L.
Nitrite-N plus Nitrate-N (expressed as NOx) concentrations were highly variable, however they did not display
measurable differences between the samples collected at the surface relative to the samples collected near
the bottom. Overall though NOx concentrations were typically measured at levels not likely to cause algae
problems (< 0.200 mg/L). A single exception to this was the June monitoring event.
Ammonia concentrations were also relatively low and fairly consistent from date to date and the surface versus
the bottom concentrations were fairly similar. The variability in the NOx data likely reflects processes associated
with algal uptake and die-off and changes in NOx loading contributed by stormwater runoff and septic systems.
The fact that the ammonia concentrations were fairly low and showed no seasonal differences is due to the well
mixed and oxygenated state of Mill Pond. Ammonia concentrations usually spike during periods of anoxia
whereby there is a lack of oxygen available to oxidize ammonia to nitrite and nitrate via bacterially facilitated
mechanisms.
Total Suspended Solids
Total suspended solids (TSS) refers to all suspended particulate material in water, including inorganic soil particles
as well as organic particles such as algae cells and decomposing organic detritus, such as leaf litter. This metric
is distinct from settleable solids, generally coarser particles that are likely to quickly settle and would comprise
much of the material accumulating at the tributary mouths. High solids concentrations can impact lakes by
greatly increasing turbidity and color, contribute to some infilling and habitat loss, or in impairing fish respiration
through interference with gill function. TSS is also correlated with phosphorus loading because phosphorus tends
to bind to fine particles. Concentrations in excess of 40 mg/L are usually perceived as muddy by most lake users.
Throughout the season, TSS concentrations never exceed 40 mg/L, although they approached this threshold.
However, it is important to note that these TSS concentrations are approximately 45% lower than the maximum
concentration (72 mg/L) measured in 2018.
Chlorophyll a
Chlorophyll a (Chl a) is the primary photosynthetic pigment of algae. Because it is present in all algae and
cyanobacteria is it used as a surrogate measure of phytoplankton algal biomass. Typically, a severe or nuisance
phytoplankton algal bloom is associated with chlorophyll a concentrations in excess of 25 to 30 mg/m3.
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Chlorophyll a concentrations varied throughout the 2020 growing season. Although both surface and deep
concentrations were consistent in June and July, concentrations did spiked in July to 61.1 mg/m3 in both the
surface and deep samples. The August and September concentrations are also very high and indicative of an
steady bloom. Interestingly, there was a sever reduction in concentration in the August deep sample. This may
have been due to a phytoplanktonic die-off at the time, as also indicated by the spike in SRP (which would have
been relsed during such a die-off).
TABLE 1 – 2020 DISCRETE WATER QUAITY DATA
Chl a (mg/M³)
Date
Surface
Deep
6/4/2020
32.9
39.0
7/15/2020
61.1
58.2
8/26/2020
60.5
7.5
10/14/2020
58.8
58.1

Discrete Water Quality Data for Mill Pond in 2020
Ammonia-N (mg/L)
NOx (mg/L)
SRP (mg/L)
Surface
Deep
Surface
Deep
Surface
Deep
0.05
0.10
1.18
1.20
0.001
0.002
ND <0.01 ND <0.01 ND <0.01 ND <0.01
0.001
0.001
0.06
0.01
0.01
ND <0.01
0.030
0.031
0.11
0.11
0.27
0.27
0.009
0.009

TP (mg/L)
Surface
Deep
0.06
0.09
0.08
0.08
0.09
0.10
0.07
0.07

TSS (mg/L)
Surface
Deep
21
ND <2
26
25
39
38
23
23

Figures 3 and 4 illustrate the relationships between three of the parameters used to define lake trophic state; TP,
chlorophyll a and Secchi disk clarity in 2018 and 2020. As shown, it appears that changes in clarity are seemingly
better linked to chlorophyll a than to TP, meaning that as chlorophyll a increases/decreases so does clarity. Unlike
2018, in 2020, chlorophyll a concentrations remained fairly stable, albeit elevated, rathe than going through a
dramatic escalation.

This is further illustrated by examining the relationships between
TP, chlorophyll a and TSS (Figures 5-8). These graphs show a
relatively strong increasing and decreasing relationship
between TSS and chlorophyll a. However, there is an obvious lag
between changes in TSS and chlorophyll a and although TP
concentrations appear to be relatively stable, especially in
2020, this metric does increase with increasing TSS. Also note
that the differences between surface and bottom TP
concentrations are minimal. These graphs and represented
data suggest that sediment resuspension is positively affecting
Mill Pond’s changes in water clarity. If sediment resuspension
was having a negative effect, we would expect to see both
clarity and chlorophyll concentrations dip as TSS increased. But
the effect appears to be the opposite, that is as TSS increases
this in turn triggers an increase in chlorophyll a and a
Princeton Hydro, LLC

Page | 16

Mill Pond Restoration Project – Mill Pond Community Preservation Fund
Town of Southampton (Project #1803.002)
December 2020

corresponding, albeit smaller increase in TP. Also note that the
TP concentrations measured at the surface and bottom of Mill
Pond are similar. This again supports the conclusion that internal
TP recycling due to bottom water anoxia was not experienced
over the course of the 2018 or 2020 growing seasons. Overall
the trends illustrated in Figures 4 - 8 support a theory that
bioturbation (biologically induced sediment resuspension and
accompanying phosphorus recycling) is stimulating Mill Pond’s
productivity and observed algae blooms.
However, one
significant difference from 2018 to 2020 is the significant dip in
chlorophyll a concentration at depth, even with total
suspended solids in an inverse curve.
In general, Mill Pond featured a relatively high nutrient load in
2020. While internal phosphorus loading as a product of bottom
anoxia is likely low due to the low occurrence of bottom anoxia,
phosphorus in the bottom sediment is still likely moved to the
surface as a product of bioturbation by common carp. This
phosphorus is then made available for assimilation by
cyanobacteria and algae in the photic zone. Chlorophyll a, the
plant and algae pigment needed for photosynthesis, is
measured as a proxy for algae and cyanobacteria production.
In phosphorus limited water bodies, an increase in phosphorus
usually results in an increase in chlorophyll and, thus, algae and
cyanobacteria populations.
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PHYTOPLANKTON, ZOOPLANKTON AND MACROPHYTES
While the measures of water quality discussed above describe the often-underlying factors that lead to problems
within a lake, densities of plankton and macrophytes are often the impacts of these parameters and what affect
lake users the most. Excess densities of vegetation and algae are often the cause of a perceived degradation
of lake aesthetics, directly impaired recreational use, or, as is the case with cyanobacteria blooms, creation of
potential health risks.
As described above, water clarity is affected by water color, the density of the phytoplankton community and
the amount of suspended sediments present in the water column. The field data confirm that the clarity of Mill
Pond is negatively affected by the combination of elevated concentrations of suspended sediments and
chlorophyll a, the latter of which is an indicator of an algae bloom.
In June, the Lake’s phytoplankton community was dominated by diatoms, particularly the genera Fragilaria,
Melosira, and Asterionella. Diatoms are often commonly prevalent in many lakes early in the growing season.
These species prefer cooler water. Also abundant in the June sample was the blue-green alga Microcystis.
Diatoms are a preferred form of phytoplankton, from a lake management perspective, as they are readily grazed
by zooplankton. However, their numbers were unusually high in June. By mid-July, Melosira, a pennate diatom,
was relatively abundant, but the phytoplankton community was again being dominated by cyanobacteria;
specifically, the genera Dolichospermum and Microcystis. Both Dolichospermum and Microcystis remained
dominant through the end of August, with a bloom of Pseudoanabaena also occurring at the end of the month.
The early October sample was also characterized by common densities of Microcystis. However, the Lake had
again transitioned to a takeover by diatoms, with the species Synedra in a bloom condition.
It should be noted that pseudoanabaena is a cyanobacteria capable of fixing atmospheric nitrogen. This means
that it can flourish in low-nitrogen environments independent of the nitrogen (nitrate, nitrite or ammonia) sources
available from internal (e.g., sediments or decomposition of organic material) or external (septics or stormwater
sources).
A lake’s zooplankton community is an important element of the waterbody’s overall food web. These
microscopic organism graze on phytoplankton. This can help keep certain phytoplankton densities in check.
Zooplankton are in turn grazed upon by other aquatic organisms, in particular both juvenile and adult fish. Of
particular significance are the large-bodied, herbivorous taxa, such as the cladoceran Daphnia and the
copepod Diaptomus. These taxa feed heavily on many phytoplankton genera (cyanobacteria being a notable
exception). Mill Pond’s zooplankton community was dominated in June by dominant densities of the cladoceran
Bosmina and the rotifer Pompholyx. The former became less abundant in the middle of July, along with the rotifer
Keratella also being present in the sample. In late-August, we observed the zooplankton densities overall to
decline, with the sample characterized by moderate densities of the cladocerans Bosmina and Ceriodaphnia
and the two rotifer genera Asplancha and Keratella, with the copepod Nauplii (a larval stage of copepods) also
being present. The mid-October samples contained Nauplii, Bosmina and the rotifer Asplanchna all of which
were present in abundant densities. Overall the zooplankton community of Mill Pond was not heavily represented
by the desirable Cladocerans throughout the year. While densities are abundant are certain times of the year,
Overall densities were low to moderate.
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Aquatic macrophytes are an important component of a lake’s ecosystem,
providing cover for fish and macroinvertebrates and using nutrients that may
otherwise go to algae. In addition, macrophytes serve to stabilize lake
sediments and thereby alleviate reductions in clarity due to suspensions of fine
particulates. Over-abundances of macrophytes, however, can impede
boaters and swimmers and lead to dissolved oxygen problems and nutrient
influxes upon the seasonal decomposition of the plant material. Mill Pond’s
macrophyte community was sampled during each sampling event as detailed
in the service reports sent over the course of the 2020 growing season. Overall,
macrophyte densities were minimal and limited to a few distinct areas of the
pond. In 2020 white water lilies (Nymphaea odorata) and yellow water-lily
(Nuphar sp.) grew abundantly along the south and northwestern edges of the
waterbody, as well as throughout the narrow wetland connecting the main
waterbody to the boat launch at Corwith Park. These populations grew dense
from June through the remainder of the growing season. However, few other
aquatic macrophytes were observed. Small populations of yellow pond lily (Nuphar sp.) were also found in the
western and north western portion of the waterbody. In addition, small amounts of benthic, filamentous algae
were sampled in various areas along the shoreline; however, none of these populations were large enough to
warrant concern.

CYANOTOXINS
A rising concern associated with cyanobacteria is the ability of some taxa to produce cyanotoxins, which when
present in high concentrations can directly cause health problems in humans. The NYSDEC has developed
cyanotoxin guidance for recreational waters (NYSDEC, 2016). Based on the measurement of the toxin
microcystin, the NYSDEC in general uses a concentration of 4 µg/l as representative of a cyanotoxin risk
associated with a confirmed cyanobacteria bloom, 10 µg/l as representative of a cyanotoxin risk associated with
a confirmed high toxin cyanobacteria open water bloom and 20 µg/l as representative of a cyanotoxin risk
associated with a confirmed high toxin cyanobacteria shoreline bloom1. In addition, the USEPA has promulgated
a recreational criterion for microcystin of 4 µg/L. In 2020, water samples were collected at Mill Pond’s boat launch
(an area where lake users are highly likely to come into direct contact with the water) and were tested in
Princeton Hydro’s in-house laboratory for the presence of the cyanotoxin microcystin. The testing was based on
the use of the Abraxis™ field test kit and not actual laboratory analysis of water samples. The field test kits provide
a preliminary means of identifying a potential cyanotoxin problem but are not as definitive nor as quantitative as
actual laboratory testing. Based on our analysis of the collected samples, despite cyanobacteria dominating
the phytoplankton community throughout most of the summer of 2020 no samples collected yielded a
measurable concentration (< 1 µg/l) of microcystin. Please note that in 2019 Mill Pond was cited on the NYSDEC
Harmful Algae Bloom notice page for a confirmed Harmful Algal Bloom. The 2020 data has not yet been released
into report format.

Refer to NYSDEC 2020 as there are other factors used by NYSDEC and County health agencies to characterize blooms and determine
when cyanobacteria concentrations measured in a waterbody pose a public health risk to those recreating or drinking impacted
waters.

1
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FLOATING WETLAND ISLANDS (FWIS)
Six (6) Model 75 floating wetland islands
(FWIs) were proposed within Mill Pond.
These islands are 82.5 square feet, for a
total of 495 square feet of FWIs. The FWIs
were delivered to the project site in six (6)
separate 7.5-foot-wide by 11-foot-long
pieces. Each piece is approximately 7.5
inches thick. The island material weighs
approximately 1.5 pounds per square foot;
thus each 7.5 by 11-foot piece will weigh
approximately 124 pounds.
A typical
design sheet of the FWIs is shown at right.
The FWIs were built, planted, and deployed in August 2020 by Princeton Hydro personnel. Princeton Hydro also
provided technical support in the construction of the FWI structure and their deployment. A list of the native
vegetation that were planted on the FWIs is shown below. Each 82.5 square foot island was fully planted, netted
and deployed in August 2020. This planting was completed entirely by Princeton Hydro staff. Netting structures
and string were used to create a barrier to prevent waterfowl from simply pulling the freshly planted plugs out of
the matrix. Once the plants have matured and established, the netting structure may be removed. The islands
were planted with the following plants:
•
•
•
•
•
•

Eupatorium purpureum (Sweet Joe Pye Weed)
Hibiscus moscheutos (Swamp Rosemallow)
Asclepias Incarnata (Swamp Milkweed)
Schoenoplectus Atrovirens (Green Bulrush)
Iris versicolor (Blueflag Iris)
Carex Lupulina (Hop Sedge)

Each FWI can remove approximately 3.25 lbs of phosphorus
per year, over the course of the growing season. In turn, 1 lbs
of phosphorus has the potential to produce up to 1,100 lbs of
wet algae biomass. Thus, the FWIs combined have the
potential of removing 19.5 lbs of phosphorus per year or
prevents the production of approximately 21,450 lbs of wet
algae biomass. Lastly, a maintenance manual was produced
for the long-term care and upkeep of these FWIs, and
provided to the Township. A copy of this manual can be found
in Appendix II.
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CARP REMOVAL OPERATIONS
As described earlier, the carp removal effort utilized
baited box nets rented from Carp Solutions. This is a
highly successful, cost-effective approach to removing
large amounts of carp (Bajer et al. 2010). It is also less
labor intensive than conventional seining and more
effective than electroshocking. Each box net (30’ x 60’)
is a rectangular net with mesh bottom and mesh sides
lined with weighted line around each side. Until
triggered the nets lay flat on the bottom of the pond.
When triggered, the sides of the net quickly rise above
the surface of the water trapping the carp. This is
normally at daybreak when most carp aggregate at the
bait (Bajer et al. 2010). The carp removal effort was
conducted in October 2019 and twice more during the
summer of 2020, specifically June and August. It is
important to note that Princeton Hydro was contracted
to conduct two (2) events, but actually conducted
three (3).
During the initial event in October 2019, Carp Solutions provided two staff that were on-site for two days to
assemble and install the traps and provide training on their operation. Following the deployment of the nets by
Carp Solutions, Princeton Hydro personnel and Mill Pond Association volunteers then baited and monitored the
traps for at least five (5) consecutive days and recorded the consumption of corn bait. As soon as it was
determined that the carp are aggregating in the trap net areas, Carp Solutions personnel oversaw and facilitate
the first carp removal. The carp biomass removed as a result of the trapping was also recorded. The Mill Pond
Association assisted to find a local fisherman, Mr. Will Caldwell that removed the carp for two of the three events.
Mr. Caldwell utilized the carp as bait. For the third event, as well as any carp encountered in the post removal
fishery survey, a local carting company, S&P Carting, was utilized to dispose of the carp.

FIRST REMOVAL EVENT
The first carp removal event occurred in late October 2019,
from 28 October – 31 October. The net was placed in the
approximate southwest end of the main body of the lake,
as this site met all of the requirements for the successful use
of the net. Specifically, the selected site had a mean water
depth of 3’, a firm bottom overlaid by a 2”-3” muck layer,
adequate cover from the trees on the adjacent shoreline,
and no obstructions on the lake bottom (felled trees,
stumps, woody debris or boulders). The site was also
relatively close to the boat launch, which helped to
efficiently transfer the harvested fish from the lake as well
as increased the safety of personnel during the triggering
of the net (which occurs at night or at pre-dawn). This site
was pre-determined based off of a preliminary survey of
the lake that occurred in early October between the MPA
and Princeton Hydro.
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The net, approximately 500 lbs. of cracked corn, and mesh bait bags were delivered to Mill Pond on 23 October
by Princeton Hydro personnel. At this time, the bundled net was placed in the lake, anchored to the shoreline,
and allowed to soak to increase its pliability, but was not erected. The cracked corn was transferred into mesh
bait bags and tethered in the general area where the net would be subsequently erected. The volunteers from
the MPA were shown how to fill the bait bags and instructed on how to inspect and when to refill the bags. Over
the next few days, the volunteers proceeded to inspect the bait bags and re-fill the bags as needed with the
cracked corn.
Princeton Hydro and Carp Solutions personnel arrived on site during
the morning hours on 28 October and proceeded to erect the net. By
the end of the day the net was fully erected, baited with cracked
corn, and ready to be triggered. The net was triggered early on the
morning of 29 October and the preliminary harvesting was
implemented later that morning by Princeton Hydro and Carp
Solutions personnel. The process of baiting, staging, and triggering the
net was repeated for the next two days. The net was triggered at
alternating times each consecutive day based on recommendation
from Carp Solutions, as to not let the carp become accustomed to a
certain time of day. More specifically, the net was triggered for a
second time after dusk on 29 October and then harvested the
morning of 30 October. Finally, the net was triggered before dawn on
31 October for the third and final day of carp removal. The total yield
over the three days (29-31 October) was 2,543, with the per day yield
being as follows:
1. Day 1: 1,792 carp
2. Day 2: 551 carp
3. Day 3: 200 carp
A local fisherman, Will Caldwell, removed and weighed each batch of fish, for a total weight of approximately
2,800 lbs. of carp. As such, each carp removed during this event weighed approximately 1.10 lbs.
The first removal event was terminated after three consecutive days because of the significant diminished return.
This was expected, as Carp Solutions recommends waiting a few days in between each harvesting event, if
possible. Due to the location of Mill Pond and the amount of personnel involved with the process, this was not
possible, and the week was used to remove the maximum number of carp. The net and structure were removed
from the lake and taken back with Princeton Hydro for winterization.

SECOND REMOVAL EVENT
The second carp removal event occurred in mid-June 2020, from 15 June – 18 June. The net was placed in the
same location as the first successful removal event, on the southwestern shoreline of the lake. The net,
approximately 500 lbs. of cracked corn, and mesh bait bags were delivered to Mill Pond on 4 June 2020 by
Princeton Hydro personnel. At this time, the bundled net was again placed in the lake, anchored to the shoreline,
and allowed to soak to increase its pliability, but was not erected. Similar to the previous event, the carp removal
zone was baited with cracked corn by MPA volunteers for at least five (5) consecutive days before Princeton
Hydro personnel arrived on site.
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Princeton Hydro personnel arrived on site during the
morning hours on 15 June and proceeded to erect the
net. By the end of the day the net was fully erected,
baited with cracked corn, and ready to be triggered.
The net was triggered early on the morning of 16 June
and the preliminary harvesting was implemented later
that morning by Princeton Hydro. The process of
baiting, staging and triggering the net was repeated
for the next two days at alternating times each
consecutive day, just as described for the first removal
event. The total yield over the three days (16-18 June)
was 340, with the per day yield being as follows:
1. Day 1: 19 carp
2. Day 2: 178 carp
3. Day 3: 143 carp
Based on the weight estimates from the first removal event, approximately 374 lbs. of carp were removed from
Mill Pond during the second removal event. The net and structure were left in place, with permission, in
preparation of the third removal event that was to occur early later in the season. The structure was left standing
in place while the net was bundled and anchored to the shoreline.

THIRD REMOVAL EVENT
The third and final carp removal event occurred in late August 2020, from 24 August – 27 August. At the request
of the MPA, the net was moved across the lake for the third removal event, along the southeast shoreline of Mill
Pond. This site was recommended by the MPA volunteers who were involved with the project by baiting the nets
during the previous two monitoring events. Additionally, this site was surveyed by Princeton Hydro during the June
carp removal and successfully met all of the necessary requirements. Permission was granted by the owner of
the shoreline property where the net was placed to access their yard early in the morning and late at night to
successfully trigger the net without disturbing or scaring the carp.
Princeton Hydro personnel arrived on site during the morning hours on 24 June and proceeded to erect the net.
By the end of the day the net was fully erected, baited with cracked corn, and ready to be triggered. The net
was triggered early on the morning of 25 June and the preliminary harvesting was implemented later that
morning by Princeton Hydro. The process of baiting, staging and triggering the net was repeated for the next two
days at alternating times each consecutive day, just as described for the first removal event. The total yield over
the three days (25-27 June) was 288, with the per day yield being as follows:
1. Day 1: 236 carp
2. Day 2: 43 carp
3. Day 3: 9 carp
During this third removal event, removed carp were transferred to a dumpster for disposal. Based on the weight
estimates from the first removal event, approximately 317 lbs. of carp were removed from Mill Pond during the
third removal event. The net and structure were broken down and removed from Mill Pond after the third removal
event.
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DISCUSSION
In total, 3,171 carp were removed from Mill Pond over the course of three separate carp removal events spanning
three full weeks. Additionally, 138 carp were captured and removed from Mill Pond during the post-removal
fishery survey in October 2020, bringing the total number of carp removed to 3,309. Based on the weight estimate
of approximately 1.10 lbs./carp provided by Will Caldwell after the first removal event, a total of 3,639 lbs. of carp
were removed from Mill Pond over the course of one full year, from October 2019 – October 2020. As outlined
above, carp removal rates dropped off significantly after the first removal event in which over 2,500 carp were
removed. While this drop off is most likely a result of a variety of contributing factors, the biggest factor is likely
that a significant portion of the Mill Pond carp population was removed during the first event in October 2019.
Additionally, it has been reported that carp populations have the tendency to become accustomed to the carp
removal procedure when multiple events occur over a relatively short timeframe, resulting in lower catch rates
after the first event.
Nonetheless, over 3,600 lbs. of carp were removed from Mill Pond over the course of one year, resulting in a
significant reduction of phosphorus both directly and indirectly. The removal of carp from the system results in a
direct reduction in phosphorus by removing a significant portion of the food web in Mill Pond. In other words, over
3,600 lbs. were removed from the Mill Pond food web, significantly reducing the cycling of phosphorus in the lake.
Additionally, the removal of carp from the lake also results in an indirect reduction in phosphorus in Mill Pond by
greatly reducing the amount of bioturbation that occurs in the lake. Bioturbation by carp results in the
resuspension of phosphorus-rich sediment and has previously been identified as the biggest contributor to the
Mill Pond phosphorus load.
The removal of 3,639 lbs. of carp is estimated to result in the direct reduction of approximately 9.20 lbs. (4.2 kg) of
total phosphorus (TP) from the Mill Pond system (Parman, 2018) This load reduction is based off the direct
measurement of TP bound in carp biomass from previous carp removal studies. It is widely understood that 1 lb.
of Phosphorus can translate in over 1,200 lbs. of wet algal biomass. Thus, the removal of 9.20 lbs. of phosphorus
from Mill Pond has the potential to result in a decrease of over 10,000 lbs. of wet-algae biomass. This was observed
in both the TP and Chl a maximum concentrations measured in 2020.
In addition to the direct removal of TP bound in carp biomass from Mill Pond, the phosphorus reduction resulting
from a decrease in bioturbation is likely much higher. While this estimate is difficult to calculate based off of the
amount of carp biomass removed, a rough estimate can be provided by estimating the current carp population
in Mill Pond and using the percent of the carp population removed over the past year to subtract from the original
bioturbation TP loading estimate. As such, the current carp population in Mill Pond was estimated using a
literature-based carp population regression (Bajer and Sorenson, 2012). This carp population estimate
methodology uses catch per unit effort via shoreline electrofishing, similar to the electrofishing conducted by
Princeton Hydro, to estimate the number of carp per hectare. It should be noted that the original study was
conducted on small lakes in Minnesota, similar in size to Mill Pond. It should also be noted that the catch per unit
effort used for the Mill Pond estimate has been increased by approximately 30% since the electrofishing
conducted was not for the sole purpose of performing a carp population estimate; however, efforts were made
to capture all of the carp that were shocked. The catch per unit effort was also raised for this estimate so that
the carp population in Mill Pond was not underestimated. Based on the results from the fall fish survey
electrofishing, the current carp population in Mill Pond is estimated to be somewhere around 250 carp/hectare,
or a total of approximately 10,000 carp. Assuming the current carp population in Mill Pond is approximately 10,000
fish, then then carp removal efforts over the past year resulted in a 25% reduction in the Mill Pond carp population,
based on a starting population of approximately 13,309 carp. Based on the original TP loading estimate of 503
lbs./yr (228 kg/yr) for internal loading by way of carp bioturbation, a 25% reduction in the carp population can
be estimated to result in the decrease of approximately 125 lbs./yr 576 kg/yr) of total phosphorus.
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POST-REMOVAL FISHERY SURVEY AND FISHERIES ANALYSIS
The fishery community sampled in October 2020 was reflective of the overall habitat of Mill Pond and of the time
of sampling. Namely, the fish captured were reflective of a productive lake with a soft bottom and a moderate
amount of woody-debris structure around the shoreline of the lake in the early-Fall. In total, 996 individual fish
across 10 different species were captured during the 2020 survey (Tables 2 and 3).
Table 2: Overall Fish Species Captured
Fish Species Collected - 2020 Fall Fishery Survey
Mill Pond, NY
Scientific
Common
Anguilla rostrata
American eel
Lepomis macrochirus
Bluegill
Ameiurus nebulosus
Brown Bullhead
Cyprinus carpio
Common Carp
Notropis atherinoides
Emerald Shiner
Dorosoma cepedianum
Gizzard Shad
Micropterus salmoides
Largemouth Bass
Lepomis gibbosus
Pumpkinseed
Morone americana
White Perch
Perca flavescens
Yellow Perch

Family
Anguillidae
Centrarchidae
Ictaluridae
Cyprinidae
Cyprinidae
Clupeidae
Centrarchidae
Centrarchidae
Moronidae
Percidae

Table 3: Mill Pond Overall Fishery Summary Data
Mill Pond - Fall 2020 Fishery Data
Fish Collected by Method

Species
American eel
Bluegill
Brown Bullhead
Common Carp
Emerald Shiner
Gizzard Shad
Largemouth Bass
Pumpkinseed
White Perch
Yellow Perch
Totals

Princeton Hydro, LLC

0-3"
0
401
0
2
1
111
6
11
89
4
625

Total fish collected by Gill Net (G-1 and G-2)
Total fish collected by Trap Net (T-1 to T-12)
Total fish collected by Electrofishing (EF-1 to EF-20)
Total fish collected by Seine Net (S-1 to S-2)
Total fish collected by all methods

25
446
522
3
996

Fish Collected by Species and Size, Spring 2020
Size-Class (inches)
3-6"
6-9"
9-12"
12-15"
15-18"
0
1
1
3
2
20
0
0
0
0
0
0
0
1
0
7
0
5
30
87
0
0
0
0
0
64
0
0
0
0
10
13
3
3
4
19
0
0
0
0
42
30
5
0
0
7
5
1
0
0
169
49
15
37
93

18-21"
0
0
0
6
0
0
1
0
0
0
7

21"+
0
0
0
1
0
0
0
0
0
0
1

Totals
7
421
1
138
1
175
40
30
166
17
996
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Survey methods exhibited variance in the number of individuals captured. Electrofishing produced the highest
absolute catch where 522, or 52.0% of the total number of individuals, were collected. Fyke nets produced the
second highest capture with 446 individuals caught; this represented 45.0% of the total number of fish captured.
Gill nets and seine nets produced the least amount of fish, representing just 2.5% and 0.3 % of the total catch.
It is important to note that the majority of the sampling was split between electrofishing and fyke nets and little
emphasis was placed on gill and seine netting. Gill nets are typically one of the most effective sampling methods,
especially for the open-water limnetic zone of a lake. Due to concerns of fish mortality, only two gill nets were
used throughout the survey for short periods of time. Gill nets are often most successful when left to soak overnight,
as fish are often most active during these times. Little emphasis was placed on seine netting because
electrofishing and fyke netting are efficient sampling techniques that target the same habitat as beach seine
netting: the shallow littoral zone.
In total, ten (10) different species were collected. Bluegill (Lepomis macrochirus) were present in the greatest
abundance with 421 individuals captured thereby representing 42% of the total catch. Of the 421, 95% were in
the 0-3” size class while the remaining 5% were in the 3-6” size class.

Abundance

Figure 9 - Mill Pond Abundance by Species
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Figure 9 shows that Bluegill, gizzard shad
(Dorosoma cepedianum), white perch (Morone
americana), and common carp (Cyprinus carpi)
were the most abundant fish in Mill Pond during
the 2020 survey. The dominant predator, and the
only true predator, encountered during this event
were largemouth bass.

Bluegills are forage fish that are common in most
freshwater systems in the northeastern United
States. The bluegill population in Mill Pond appears
to be stunted, meaning that there is an excessive
amount of small fish and little to no larger fish; out
of the 421 bluegill captured during this survey,
none were larger than 6”. Basically, reproduction occurs at a high rate while growth occurs at a slow rate. A
stunted bluegill population often occurs as a result of either a small amount of large predators due to overfishing,
or because the young bluegills are able to hide from larger predators in dense macrophyte growth. In Mill Pond,
the latter is likely the case because of the dense white waterlily (Nymphea odorata) that is growing throughout
the lake. Additionally, Mill Pond is a private lake with limited access to shoreline fishing and a relatively small
amount of properties on the lake, indicating that overfishing of the largemouth bass (Micropterus salmoides) is
unlikely.
Gizzard shad and white perch were the next two most abundant fish species
represented by respective totals of 175 (18% of the community) and 166 (17% of
the community) individuals.
Gizzard shad are members of the herring family and represent New York’s only
true freshwater herring species. Similar to the bluegill population, the gizzard shad
population in Mill Pond appears to be rather stunted. No individuals over 6” were
caught and 63% of the population captured during the survey were in the 0-3”
class. As such, the gizzard shad population in Mill Pond should be considered a
prey species, as none of the individuals captured were large enough to be
considered to big to be eaten by a larger predator, such as largemouth bass in
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Mill Pond. Gizzard shad are filter feeders that feed in plant fragments, phytoplankton, and zooplankton. This could
pose in an issue in Mill Pond, as the lake has experienced cyanobacteria blooms in recent years. The shad will
feed more on healthy green plankton rather than the nuisance cyanobacteria, which could act to favor the
latter. Additionally, predation on the larger, grazing zooplankton, could also have a negative effect on the
trophic state of the pond by reducing their numbers, allowing phytoplankton growth to occur at an accelerated
rate.
White perch can act as either predator or prey species, depending on size. In Mill Pond, the majority of the White
Perch population was under 6”, indicating that this population is currently largely serving as a prey species. As
such, white perch will be discussed as a forage species in Mill Pond for the remainder of this report. It should be
noted that while the majority of the white perch captured during this survey were small, 21% of the population
was larger than 6”. As such, the white perch population in Mill Pond is not stunted as severely as the bluegill
population.

Abundance

Mean Length (in.)

Finally, common carp were the last species of fish in Mil Pond that made up a substantial portion of the fish
community during the time of the survey. A total of 138 individuals representing 14% of the surveys total catch
were captured and removed from Mill Pond during the fish survey. Over 3,000 carp had already been removed
from the system across three separate carp removal events. Carp have already been identified as the main
nuisance species in the pond as well as a significant contributor to the annual phosphorus load to the pond. Due
to their relatively large size, bottom-feeding activity and spawning behavior these fish uproot littoral plants and
resuspend sediments into the water column. The latter results in turbidity that causes a waterbody to appear
muddy. Not only does this turbidity impact the use of the waterbody by other fish and filter-feeding organisms,
but it results in the release and recycling of particulate and dissolved forms of phosphorus into the water column.
For Mill Pond, this phosphorus stimulates cyanobacteria dominated HABs that lead to the repeated closure of Mill
Pond to recreational use.
When viewing the fish community as a whole it is
Figure 10 - Mean Length by Species
often useful to look at the overall size distribution.
20
Figure 10 shows the average size by species while
Figure 11 shows the size distribution of the total
15
sample
size collected in 2020. When viewing Figure
10
11, it becomes evident that the majority of the fish
5
collected were in the 0-3” size class with a sharp
0
declining slope into the 3-6” size class, the next most
abundant size class. After the 3-6” size class, the
slope gradually decreases through the next two size
classes before gradually increasing again at the 1215” size class before reaching the final minor peak
at the 15-18” size class. As mentioned above, the 03”
size class is primarily represented by three forage
Figure 11 - Mill Pond - Abundance by Size
species:
bluegill, gizzard shad, and white perch. The
Class
secondary minor peak from 12-18” in Figure 11 is
700
represented
primarily by common carp, with a few
600
individuals
in
each size class represented by
500
largemouth bass.
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Biomass Percent

The abundance of forage fish at the smallest
Figure 12 - Biomass Distribution by Size Class
size class is indicative of high reproduction
and low recruitment; two factors which have
80.00
a large impact in the maintenance of a
70.00
sustainable fishery. The populations of the
60.00
three main forage species, with a specific
50.00
emphasis on bluegill and gizzard shad and a
40.00
slightly less emphasis on white perch, appear
to be stunted. These fish are reproducing at
30.00
a high rate which is evident by the high
20.00
number of each species that we captured,
10.00
but they are not surviving to later ages and
0.00
advancing to bigger size classes. These
0-3"
3-6"
6-9" 9-12" 12-15" 15-18" 18-21" 21"+
species, along with yellow perch (Perca
flavescens) and pumpkinseed (Lepomis
gibbosus) which are present in smaller numbers, form the bulk of the forage for the primary recreational predatory
species: largemouth bass. The largemouth bass population greater than stock length (8”) was relatively balanced
compared with these forage species, with at least a few species present in each size class through 21. While this
type of size distribution represented by bigger largemouth bass and small panfish, will result in the recreational
catch of some bigger bass, it is an extremely unbalanced fish community. If a healthy and balanced overall fish
community, with a moderate amount of both larger panfish and largemouth bass, is desired, the recruitment of
the forage species should be addressed.
Biomass estimates are often an ideal parameter to assess the fishery in its entirety. In general, biomass distribution
curves should exhibit relative uniformity among size classes. Such a curve would be indicative of a healthy
community. Figure 12 depicts the biomass curve for the 2020 survey.

Percent Biomass

Figure 15 - Percent Biomass by Species
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The bulk of the fisheries biomass was associated with
those fish in the 15-18” size class followed by the 1215” size class and the 15-18” size class. The biomass
distribution featured in Figure 4 was extreme, with 72%
of the total community biomass represented by the
15-18” size class, followed by 13% and 8% in the 12-15”
and 15-18” size classes, respectively. These three size
classes together represent approximately 93% of the
total community biomass and are represented almost
entirely by common carp. This data is clear evidence
that the fishery of Mill Pond is still dominated by the
invasive common carp, even after the removal of
over 3,000 individuals over the past year (Figure 15).

The invasive carp comprised 94% of the fishery biomass during the 2020 Fall survey. The predatory largemouth
bass comprised 2.4% of the fishery biomass. The main forage species, including bluegill, gizzard shad,
pumpkinseed, and yellow perch, collectively comprised approximately 1.3% of the biomass; this number
increases to 3% if you include white perch. If common carp are continued to be removed from the system in the
coming years, the biomass of all other species, including both total biomass as well as biomass as a percent of
the community as a whole, with both likely increase. This would likely occur as a direct result of less predation of
smaller fish by carp and by the increased availability of resources, both food and habitat, that are being
consumed by carp.
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Figure 16 - Functional Trophic Groups

Figure 16 depicts the biomass and mean length
for various functional groups in the lake. The
two main groups in this graphic are predator
and forage species. Forage is further displayed
as ‘available forage’ which is the measure of
all species which are below 6” total length. The
final grouping is ‘other species’ which includes
American
eel
(Anguilla
rostrate),
the
benthivore species brown bullhead (Ameiurus
nebulosus), and common carp. Because only
seven individual American eels and one brown
bullhead was captured during the survey, this
group is mostly represented by the omnivorous
carp, which are considered opportunists but
tend to feed mostly on insects, crustaceans,
aquatic plants, and other benthic dwelling
organisms.

The prey species in Mill Pond are represented by the bluegill, gizzard shad, white perch, pumpkinseed, and
emerald shiner (Notropis atherinoides). As discussed earlier, as some of these species age and grow, especially
yellow perch and white perch, they may be considered predators. Because most of these individuals captured
during the survey were under 6”, 65% of yellow perch and 79% of white perch, they were classified as forage
species. The category of ‘available forage’ also represents only forage fish that were under 6”. The predator
grouping is comprised only of largemouth bass.
Ideally, predator and forage biomass will be equal in order to sustain a recreational fishery. In Mill Pond, predator
biomass was 2.40% while available forage biomass was 1.35%. While these numbers appear relatively balanced,
they both represent a small portion of the overall community biomass. The mean length of both predator and
prey species was also very low, with respective mean lengths of 8.06 and 2.80 inches. The stock length of
largemouth bass is 8” while the stock length of bluegill and pumpkinseed is 3 inches while the stock length of
white perch and yellow perch is 6 inches. This indicates that the average length of largemouth bass in Mill Pond
is just about stock length while the average length of all forage species is well below stock length. A large reason
for this is likely due to a limited availability of resources due to the high carp population. Management
recommendations will be discussed later in this document to help restore balance to the fish community.
Proportional stock density (PSD) was calculated for each species present. PSD is an index that provides important
information regarding the population dynamics of species present through analysis of length frequency data.
Values of PSD range from 0 to 100 and are based on the relative frequencies of fish of specified sizes in a
population. Generally speaking, values between 30 and 70 indicate balanced populations for game fish, with
slight variations between different species. The “balance” in a population between large fish and small fish is
assessed based on proportions of fish in different size classes. A classification system was introduced by
Gabelhouse (1984) that organized fish lengths into a five-cell categorization system for a number of sport fishes
that included “stock”, “quality”, “preferred”, “memorable”, and “trophy” sizes. These size classes are based on
the world-record length of a given species, and they increase in length from stock to trophy sizes. It is important
to note that a fish of quality size is also of stock size because membership in these categories is based only on
minimum threshold lengths. The most common PSD metric based on these sizes is PSD-Q (proportion of stock size
fish that are also of quality size); stock length represents a basic adult of sub-adult fish. For this study, PSD was
calculated as:
PSD = (Number of fish ≥ quality length) / (Number of fish ≥ stock length) x 100.
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PSD values were calculated for 5 of the captured species (Table 4). The remaining species were excluded due
to extremely low capture numbers or because no PSD values exist.
Table 4: 2020 Proportional Stock Density
Mill Pond - 2020 PSD
Species

Stock Length
(inches)

Quality Stock
Length (inches)

# Stock
Length

# Quality

PSD

Target PSD

Bluegill
Largemouth Bass
Pumpkinseed
White Perch
Yellow Perch

3
8
3
6
6

6
12
6
9
9

20
15
19
35
6

0
8
0
5
1

0
53
0
14
17

20 to 60
40 to 70
20 to 60
30 to 60
30 to 60

None of the forage species sampled during the 2020 survey were within the target PSD range; bluegill,
pumpkinseed, white perch, and yellow perch were well below the target PSD. Bluegill and pumpkinseed had
PSD values of 0 because no fish were captured during the survey which exceeded the stock length of 6”. The
largemouth bass population was within the target PSD with a value of 53, right around the middle of the target
PSD range. The largemouth bass population appears to be relatively balanced in Mill Pond, although the
recruitment of some of the smaller largemouth bass in the 3-6” and 6-9” size classes into the stock, quality, and
preferred size classes would benefit the largemouth bass community as a whole; approximately 63% of the total
largemouth bass population was below stock length.
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FISHERY MANAGEMENT PLAN
The fishery management recommendations for Mill Pond relies primarily upon the data collected by Princeton
Hydro in 2020. Additional sampling events conducted every approximately 4-5 years should be conducted in a
similar manner to evaluate shifts in community composition. This will become increasingly important in Mill Pond
if carp eradication efforts are continued over that time frame. Furthermore, water quality sampling and
macrophyte mapping will provide additional information on the holistic condition of the lake as related to the
fishery.
Construction of the management recommendations focuses primarily on the maintenance of a sustainable
recreational fishery with focus on the largemouth bass and panfish (i.e. various Centrarchids) trophic interaction.
Furthermore, the following recommendations are crafted with special consideration on how fish stocking, take
regulations and related augmentations may impact nutrient cycling and plankton assemblages in the lake, as
the primary goal of this project overall was to restore water quality in Mill Pond, primarily by reducing the overall
phosphorus load to the lake.
As previously stated, Carp have already been identified as the main nuisance species in the pond as well as a
significant contributor to the annual phosphorus load to the pond. Due to their relatively large size, bottomfeeding activity, and spawning behavior these fish uproot littoral plants and resuspend sediments into the water
column, releasing phosphorus stimulates cyanobacteria dominated HABs that lead to the repeated closure of
Mill Pond to recreational use. As such, the primary management effort should be the continued effort to remove
invasive carp from Mill Pond.
Continuing carp removal efforts in the coming years will not only improve water quality in the pond but will also
improve the overall balance of the fishery. Due to the large population of carp in the pond before removal efforts
began in 2019 and their high reproductive rate, successful removal will be a multi-year effort. Like any other
ecosystem, lakes and ponds have carrying capacities that cannot be exceeded. In other words, a lake can only
support a certain number of pounds of fish in total. Based on the data collected during the 2020 fish survey, the
overall biomass of the fishery continues to be dominated by carp, even after the removal of over 3,000 from the
system dating back to October of 2019. Further reducing the relative biomass of carp in the Mill Pond fishery will
increase the availability of resources, both food and habitat, for the native recreational species; this will allow for
the easier management and manipulation of the preferred fish populations within the lake depending on overall
preferences.
The current balance of the adult-size largemouth bass to bluegill fish community, defined as fish larger than stocklength, is skewed towards dominance by largemouth bass. If the overall goal of the community is to create a
balanced fishery, with a moderate amount of both bigger panfish and largemouth bass, the recruitment of the
smaller forage fish to size classes above 6” should be targeted. The high reproductive rate in the bluegill
population appears to be causing overpopulation within the community which results in a scarcity of available
resources, thus not allowing for the recruitment into bigger size classes. This may be a result of the combination
of heavy white water lily growth in the western portion of the lake and decreased clarity in recent years due to
carp induced bioturbation. Largemouth bass are sight feeders, and if they cannot locate and capture the young
bluegill efficiently, bluegills and other forage species that that are eaten by largemouth bass under normal
conditions will survive.
In addition to the further removal of carp, the panfish community would likely also benefit from the select,
controlled eradication of white waterlily that is growing in dense stands In the western portion of the lake and
replacing with a native rooted plant, such as tapegrass (Vallisneria americana). It is important to note that plant
growth is vital to the maintenance of a healthy fishery, and the eradication of all plants is not recommended.
Aggressive plant harvesting or herbicide application may serve to remove critical nursery area and should be
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conducted in a pragmatic and selective manner. If plants are removed from the system, it would become
important to enhance habitat elsewhere through low-cost measures such as the strategic placement of Christmas
trees in the lake. Simply attach several trees together with polypropylene rope or chain and weigh them down
with cinder blocks. To make installation even easier the trees can be assembled on the ice and left there to sink
when the lake ices out. Additionally, if trees fall into the lake along the shoreline and are not causing issues to the
property owner, it is wise to leave these in place, providing further habitat for fish.
Stocking of fish should work to enhance the recreational fishery,
with the aforementioned focus on the largemouth bass and panfish
communities. The forage community is currently dominated by
small individuals in the 0-3” and 3-6” size classes. As such, the focus
of stocking in the near future should be on other bait-fish that would
serve to enhance the largemouth bass population. This can be
conducted through the stocking of fathead minnows (Pimephales
promelas) at a rate of 1,000 fish per acre. Fathead minnows are the
preferred addition because these species are detritavores and as
such will not decimate the lake’s zooplankton population. This
measure should be considered rather low in priority in terms of all of
the other management recommendations contained herein for
the time being, especially until the carp population is further
reduced. The native forage fish population as well as the largemouth bass population will likely both benefit as
resources become more available. As mentioned earlier, if clarity is enhanced in the waterbody and some of
the dense plant growth is removed, both the largemouth bass and forage fish populations will likely benefit; the
bass will be able to feed more efficiently on the young bluegills, further enhancing their growth while reducing
the competition among the young bluegill.
Finally, gizzard shad are a planktivorous fish species, feeding primarily on zooplankton. A reduction of the
zooplankton in Mill Pond is not desirable, as these are the organisms that primarily feed on phytoplankton. As
such, a reduction in zooplankton will result in an increase in phytoplankton and could potentially further
contribute to the ongoing algal bloom issue. Because of these issues, Princeton Hydro recommends banning the
use of gizzard shad as baitfish in Mill Pond. Further, if the gizzard shad population continues to grow in Mill Pond
and individuals larger than 6” are found, select stocking of hybrid striped bass (Morone saxatilis x Morone
chrysops) and largemouth bass can be used to control their population.
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SUMMARY
Based upon Princeton Hydro’s activities conducted in 2020, we can conclude that:
1. Total phosphorus (TP) concentrations are extremely high and easily great enough to trigger significant
algae blooms. A significant reduction of TP was observed from 2018 to 2020, however the TP
concentration remains elevated for ecological function.
2. Corresponding chlorophyll a concentrations are also commonly very high and characteristic of lakes in
the hyper-eutrophic range of productivity. Again, a significant reduction of chlorophyll a was observed
from 2018 to 2020, however the concentrations remain elevated for ecological function.
3. The lake is typically very turbid. Both phytoplankton and suspended sediments account for the pond’s
turbid state.
4. Soluble reactive phosphorus (SRP) concentrations although measurable are relatively low as compared
to TP. This suggests two things. First, due to the pond’s elevated productivity (as reflected by the high
concentrations of chlorophyll a) any easily assimilated forms of phosphorus are rapidly utilized leaving
little measurable SRP in the water column. Second, much of measured TP in the water column is in a
particulate form (both organic and inorganic) and linked to the resuspension of sediments, as reflected
by the pond’s turbid state and high corresponding concentrations of total suspended solids (TSS).
5. The measured concentrations of nitrate and ammonia are not exceptionally high. This could cause Mill
Pond to at times become nitrogen limited, a condition that would further favor the dominance of
cyanobacteria in particular those species capable of fixing and assimilating atmospheric nitrogen.
However, the 2018 study did not show any evidence of nitrogen limitation and the TSI multivariate analysis
results identify the pond as being phosphorus limited even though it is phosphorus rich. This continued in
2020.
6. Over the course of the 2020 growing season Mill Pond never became thermally stratified. Additionally,
although we observed on one date some evidence of bottom water dissolved oxygen depletion, the
bottom waters of the pond never became anoxic. As such, based on these data we can conclude that
Mill Pond remains well mixed during the summer months. This negates the need at this time to aerate the
pond for the purposes of either preventing thermal stratification or maintaining adequate DO
concentrations throughout the water column.
7. Over the course of the 2020 growing season Mill Pond showed no evidence of internal phosphorus
recycling due to phosphorus liberation from anoxic sediments. This is based on the fact that surface and
bottom TP and SRP concentrations were consistently similar. These data further support that at this time
Mill Pond does not need to be artificially aerated or mixed.
8. The low ammonia concentrations measured in Mill Pond over the course of the 2020 growing season
further supports that reduced (low oxygen) conditions were not experienced. These data further support
that at this time Mill Pond does not need to be artificially aerated or mixed.
9. The sediments of Mill Pond are very flocculent and fairly phosphorus rich. The sediments are easily
disturbed and resuspended. This in turn appears to contribute to the pond’s internal phosphorus loading
and its turbid state. The carp concentration adds to this loading by disturbing the sediment.
10. The phytoplankton community is dominated during the majority of the growing season by cyanobacteria
(blue-green algae). However, in the earlier and later parts of the growing season (April -June, October)
diatoms and chrysophytes were observed in the pond. These are considered “good” algae.
11. The cyanotoxin concentrations measured by Princeton Hydro using the Abraxis test kits were notdetected and thus never exceeded the NYSDEC’s 4 µg/L recreational use threshold concentration.
12. As per the results of the 2018 MapShed modeling effort, Mill Pond’s three most important sources of
phosphorus inputs are bioturbation, stormwater runoff and groundwater in the form of septic system
loading.
13. In order to change the pond’s trophic state from highly eutrophic to low eutrophic requires an
approximate 60% decrease in overall TP loading. Future management efforts should continue towards
this goal.
14. Common carp and gizzard shad remain the largest percentage of biomass in Mill Pond. The eradication
of these species should continue in future management efforts.
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RECOMMENDATIONS
Princeton Hydro has the following management recommendations for the Town of Southampton and Mill Pond
moving froward:
Biomanipulation - Biomanipulation is defined as “a series of manmade alterations to the biota of a lake to
facilitate certain interactions and results, specifically the reduction of algal biomass” (Sharpiro, 1990). In effect
biomanipulation is the re-structuring of the aquatic food web to favor the growth of non-scum forming algae
and minimizing the density of blue-green algae. Classically that has been accomplished by decreasing the
densities of the fish that feed on zooplankton, in this case gizzard shad, by increasing the densities of large
piscivorous (fish eating) fish. An increase in the number of large, game fish biomass increases the grazing pressure
placed on the zooplankton eating fish. As the numbers of zooplankton feeding fish decrease, an increase
herbivorous zooplankton biomass is experienced. As the density of zooplankton increase, a decrease in
phytoplankton biomass is realized. In terms of public recreation, a balanced fishery also allows for equal fishcatching opportunities of recreational fishing for both young and old alike. A balanced fishery also allows the
piscivorous fish to keep the planktivorous population in check and allows for a healthy zooplankton population
as well. These conditions ultimately produce an increase in water clarity and quality. Princeton Hydro has
successfully used this technique to improve the water quality of Wanaque Reservoir, Oradell Reservoir, Lake
Mohawk and Culver Lake.
The October 2020 fishery survey revealed a large amount of biomasss from common carp and gizzard shad,
indicating that an imbalance may be present. A better planktivore/piscivore fishery ratio is preferential for Mill
Pond, especially from a recreational standpoint. The continued stocking of some large bodied predator species
(hybrid striped bass and/or largemouth bass) could be an effective means of decreasing the potential grazing
pressure exerted by gizzard shad on the zooplankton population. Additionally, the piscivore fish may help to
further reduce the common carp population as they can target the younger carp age class as well. The stocking
of such fish is relatively simple and will cost a minimum when comparted to other long-term management efforts.
However, the costs will need to cover all the fish, shipping and necessary NYSDEC permits to stock such predator
fish. Additionally, there should no stocking of any piscivore fish without a minimum amount of forage fish, such
as fathead minnow, stocked simultaneously.
Carp Removal - The 2018 modeling results show that the carp population is responsible for the majority of Mill
Pond’s annual phosphorus load. This was further emphasized with the results of the October 2020 post carpremoval fishery survey. The Town of Southampton has in the past attempted to reduce the number of carp in Mill
Pond. It is our opinion that the removal of carp needs to continue to be prioritized by TOS as the primary
phosphorus removal initiative for Mill Pond. Additionally, common carp is an invasive species and can cause
havoc with regards to native fish populations. Our field and modeled data both show that bioturbation is a major
cause of the pond’s water quality problems and a major source of the pond’s TP loading. After a large removal
in the Fall of 2019, and the spring of 2020, the maximum TP and chlorophyll a concentration measured was
approximately 50% of that measured in 2018, revealing a correlation to the removal efforts. However, the Town
should continue with this success. It is strongly recommended that the Town continue these efforts by contracting
further removal efforts with a company such as Carp Solutions.
Littoral Zone Vegetation - A major ecological short-coming of Mill Pond is its lack of an extensive littoral zone
macrophyte community. Aquatic vegetation (macrophytes) are an essential component of a balanced lake
ecosystem. Macrophytes provide habitat for fish, amphibians and reptiles and as well as a variety of aquatic
insects, wading birds and other organisms. These plants also help stabilize the shoreline decreasing the erosional
effects of waves, currents, ice and changes in water elevation. The plants themselves will uptake nutrients from
the sediments, and epiphytes and algae growing on the surface of the plants will remove dissolved nutrients from
the water column. Our studies continue to show that with the exception of the dense stand of water lily located
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in the pond’s southwest corner, in the channel leading to the Corwith Park boat launch, there are very few
aquatic plants present in Mill Pond. Again, this may be due to the presence of the high densities of carp in the
pond, which disturb the bottom of the pond while feeding and spawning thereby impeding the establishment
and success of macrophyte colonization.
While carp should continue to be removed, the Town of Southampton can experiment with the planting of native
littoral plants. Princeton Hydro recommends the introduction of Vallisneria americana (tape grass) plugs (peat
pots) planted within 10’ x 30’ enclosures created using staked goose fence netting or a similar material. Until the
pond’s carp densities are reduced, the enclosures are essential for the survival of the plants. Tape grass is a
rooted, native plant, that provides habitat for fish and other aquatic organisms. It is readily available from a
variety of nurseries that specialize in native aquatic plants. The plant grows aggressively and does well in turbid
environments such as Mill Pond. Similarly, the Town of Southampton could also experiment with planting more
lilies (Nymphaea and Nuphar) in the pond, or to encourage their spread into other areas simply enclosing and
protecting large areas (perhaps 10’ x 100’) of the Mill Pond shoreline adjacent to where these plants already
occur. It should be noted that under the correct conditions all three plants can rapidly spread and reach
densities requiring management and control. However, under existing conditions this would take some time to
occur. Two emergent native plant species that could also be planted within the enclosures along with the
Vallisneria are duck potato (Sagittaria sp.) and pickerelweed (Pontederia cordata). Both species are hardy, and
grow aggressively, but tend to be restricted to water depths of 18”-24”. Sagittaria, and Pontedaria also provide
habitat for fish, aquatic insects, amphibians and other aquatic organisms as well as waterfowl.
Stormwater Management - The 2018 MapShed model computed that the stormwater runoff contributes 200.4 kg
TP/yr, which is roughly 34% of Mill Pond’s annual TP load. The timing of the loading, during the spring thaw and
at the beginning of the growing season introduces nutrients into the pond right before its productivity begins to
accelerate. The hydrologic data shows that runoff inputs to the pond decline in the summer but while this
reduces the amount of additional runoff loading, it also increases the hydraulic retention time thus increasing the
opportunity for phytoplankton to make use of nutrients. Additionally, runoff is annually responsible for
approximately 120,000 kg (132 tons) of sediment loading. Thus, from the perspective of controlling the in-filling of
Mill Pond it is also important to reduce this loading. Overall, these data emphasize the importance of stormwater
management and associated pollutant load reduction as part of the strategy needed to improve the water
quality of Mill Pond.
As part of the TOS’s compliance with MS4 (Municipal Separate Storm Sewer System) requirements, using GIS
technology mapping has been completed of the Town’s 37storm “sewersheds”, including all known stormwater
outfalls (TOS, 2017). This included the delineation of each sewershed’s boundaries and the location and mapping
of all stormwater conveyance structures and piping, as well as all known outfalls. Additionally, the TOS with grant
money obtained through Suffolk County has initiated stormwater management improvements within the Mill
Pond watershed. One of the first projects conducted was to improve the Deerfield Road drainage system by
retrofitting the existing collection and piping system with a combination of catch basins, erosion dissipators and
vegetated swales that treat roadway runoff before its discharge into Mill Pond.
This mapping can greatly assist the TOS to identify areas where both green and gray infrastructure could be
implemented to better manage runoff directed into Mill Pond. Future drainage improvements conducted within
the Mill Pond watershed should continue to focus on the use of bioretention stormwater management techniques
capable of reducing the rate, volume and pollutant load of runoff. This is discussed within Section 7.3 (Structural
Best Management Practices) of the plan. Based on our assessment, due to the agricultural and low density
developed nature of the Mill Pond watershed, the stormwater collection system is not extensive. That is, there
are not many catch basins located within the Mill Pond watershed. However, each catch basin represents an
opportunity for improved stormwater management. A conventional catch basin is basically the nexus of multiple
stormwater pipes or serves as a means to collect and transfer stormwater more rapidly from the surrounding
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catchment area. There are simple, inexpensive modifications or enhancements to improve the pollutant removal
capabilities of conventional catch basins.
Septic Management – The Town of Southampton is to be commended for requiring since September 2017 the
use of advanced nitrogen-reducing sanitary systems. Although these systems target the more difficult to remove
soluble nitrogen component of wastewater, they also aid in reducing phosphorus loading and promoting the
longevity of septic fields if equipped with a phosphorus filter (Phos-4-fade). The fact that the TOS also provides a
rebate program should help increase the adoption of these systems. Overall this will benefit the trophic state of
Mill Pond by further reducing groundwater sourced nutrient loading.
The homes adjacent to Mill Pond and located within the Mill Pond watershed are exclusively serviced by septic
systems (on-lot wastewater treatment systems). Any septic system located within 300’ of the lake’s shoreline has
the potential to contribute both nitrogen and phosphorus to Mill Pond. This includes septic systems, regardless of
their age or design, that are functioning properly and show no evidence of failure are a source of nutrient loading
to the lake. The 2018 MapShed modeling results show that approximately 11% of the lake’s annual phosphorus
load can be attributed to septic systems. Although concessions were made in the model with respect to such
factors as age of systems, system design, soils, slopes, depth to bedrock and depth to groundwater, these loads
were computed using very conservative assumptions, the most significant being that none of septic system were
failing. Managing the performance of septic systems to decrease phosphorus loading and associated water
quality problems is consistent with the overall phosphorus reduction objectives needed for Mill Pond.
Successful septic management involves the integration of public education, product modification, septic system
inspection and maintenance, and water conservation practices. Routine inspections and pump outs (once every
three years) are the two best, but often the most controversial, elements of septic management programs. There
is an innate resistance by homeowners to periodic inspections or to follow a pump out schedule. Basically, the
prevailing thought among most homeowners is “if it flushes, it’s OK”. However, as has been demonstrated
through multiple nationwide septic management studies, routine inspections help decrease the occurrence of
large-scale failures through the early identification of the more easily corrected, less costly problems. Routine
pump outs also decrease the buildup of sludge and grease in the septic tank itself, both of which can be
transported into the leach field and create clogging problems. In general, the inspections and pump outs should
be viewed as an insurance policy for the long-term proper operation of the septic system. Interestingly most
septic failures can be linked to the clogging and failure of the septic field.
Homeowner Phosphorus Control - A means by which to decrease of nitrogen and phosphorus from private
properties abutting Mill Pond is through the creation or maintenance of shoreline, aquascaped riparian buffers.
Again, the 2017 Town of Southampton stormwater management plan provides guidance on the importance of
having such buffers adjacent to waterways. Shoreline buffers should make extensive use of native plants (e.g.,
bulrush, spike rush and button bush (within the water), blue flag iris, cone flower, black-eye Susan, red-osier
dogwood), that are easy to maintain species and that do well in “soggy” soils. These buffers can be relatively
narrow (as little as 10’ wide). Currently, some of the homes abutting the shoreline of Mill Pond have lawn
extending to the water’s edge. Action should be taken to re-vegetate these critical zone as noted above.
Utilizing alternative (non-turf) landscaping is a preventative pollutant load management technique that when
properly implemented can reduce the need for the repeated fertilization of lawns, decrease the rate or
frequency of pesticide applications and decrease irrigation requirements. This can be accomplished by simply
promoting natural ground covers in lieu of manicured lawns, and supplementing areas having sub-optimal
ground cover with selected plantings. By utilizing a combination of plants and mulches, homeowners and
landscapers can create a landscape that decreases maintenance, is aesthetically pleasing, and is more
environmentally suited than turf to a lake-front setting.
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By now the public is familiar with rain gardens and their benefits. In general, rain gardens are relatively small
vegetated depressions that function as mini-biofilters or bioretention basins. Again, the 2017 Town of
Southampton stormwater management plan encourages the use of rain gardens. On residential lots, rain
gardens are used most often to treat roof top runoff and runoff from driveways, patios or any other hardscape.
The proper construction of an effective rain garden entails the use of sand-mix subsoil that has the ability to
infiltrate the collected runoff. The plant material is also selected for its tolerance for periodically wet conditions,
but perhaps extended period of dry conditions. When properly planted and constructed, a rain garden can
control the peak flow of runoff, reduce the volume of runoff and reduce pollutant loading, while at the same
time serving as a low-maintenance, attractive amenity. The ultimate plant selection is a function of the amount
of runoff being captured, the infiltration rate of the soils, the amount of shade and the owner’s own preferences.
Cone flower, black-eye Susan, red-osier dogwood, switch grass, winterberry holly and New England aster are
commonly used plants in a rain garden.
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APPENDIX I
2020 SERVICE REPORTS

Princeton Hydro, LLC

Princeton Hydro Service Report
Project Site:
Date:

Mill Pond

6/4/2020

Project Number: 1803.002
Sampling Team: Jesse Smith, Ivy Babson

Weather: Partially cloudy.
General Observations
The pond features a brown water color and a weakly stratified water column. Dissolved oxygen is
sufficient throughout the water column, however. Dense populations of white water lily (Nymphaea
odorata) are already forming in the western portion of the waterbody. Schools of fish fry were observed
in the southwestern “channel” connecting the boat launch on Old Mill Road to the rest of the
waterbody. The exact species of these could not be ascertained.

Site Photograph:

Photo 2. Schools of fish larvae were observed in the
shallower western areas near the boat launch.

Photo 1. White water lily (Nymphaea odorata) is
prevalent in many of the shallow areas in the
western portion of the waterbody.

In-Situ Data Results
In-Situ Monitoring for Mill Pond, 6/5/2020
Station

Total

WQ1

WQ2

WQ3

Temperature

Specific
Conductance

Sample

°C

µS/cm

mg/L

%
Sat.

S.U.

Surface

21.8

200

8.3

94.8

6.65

0.5

20.82

199.6

9.86

110.5

6.74

1.0

20.33

198.5

9.99

110.8

6.76

Surface

23.22

201.3

8.44

99.0

6.63

0.5

21.65

201.2

9.95

113.3

6.85

1.0

20.86

201.4

9.43

105.7

6.9

2.0
Surface

20.55
23.21

202.1
201.8

8.38
9.48

93.4
111.1

6.84
6.77

0.5

22.81

201.5

10.03

116.8

6.94

1.0

22.12

201.4

10.38

119.3

7.06

1.5

22.01

201.4

10.33

118.3

7.09

DEPTH (meters)

1.4

2.4

1.9

Secchi

0.4

0.4

0.4

Plant Growth - comments
White water lily (Nymphaea odorata) is already
prevalent throughout the western portion of the
waterbody. Additionally, yellow water lily
(Nuphar sp.) is present in small populations near
the north-west area of the waterbody.

Dissolved
Oxygen

pH

Algae Growth - comments
Aside from a small amount of filamentous algae
growing associated with plant growth, no
significant populations of algae were observed.

Princeton Hydro Service Report
Project Site:
Date:

Mill Pond

7/15/2020

Project Number: 1803.002
Sampling Team: Jesse Smith, Ivy Babson

Weather: Partially cloudy, breeze from the east.
General Observations
The pond features an olive green/brown water color and a weakly stratified water column. Dissolved
oxygen is sufficient throughout most of the water column. Dense populations of white water lily
(Nymphaea odorata) were present in the western portion of the waterbody. Cyanobacteria colonies
and smaller particulates were present near the surface of the water column.

Site Photograph:

View of the Pond facing north from the southwest channel.

In-Situ Data Results
In-Situ Monitoring for Mill Pond, 7/15/2020
Station

Total

WQ1

WQ2

WQ3

Temperature

Specific
Conductance

Sample

°C

mS/cm

mg/L

%
Sat.

S.U.

Surface

27.08

0.213

9.46

119

9.4

0.5

27.07

0.213

9.05

113.8

9.42

1.0

27.09

0.213

9.18

115.8

9.45

Surface

26.93

0.214

9.11

114.3

9.35

0.5

26.92

0.212

9.22

115.6

9.35

1.0

26.89

0.213

9.07

113.9

9.32

1.5

26.6

0.212

9.09

113.3

9.14

2.0
Surface

25.86

0.216

0.78

9.5

7.37

26.84

0.215

9.31

116.6

9.18

0.5

26.82

0.215

9.53

118.9

9.33

1.0

26.43

0.212

8.11

100.8

8.7

1.5

26.32

0.213

5.69

70.6

8.13

DEPTH (meters)

1.3

2.1

1.9

Secchi

0.4

0.4

0.5

Plant Growth - comments
White water lily (Nymphaea odorata) is more
prevalent throughout the western portion of the
waterbody than it was observed to be in the
previous year of water quality surveys.
Additionally, yellow water lily (Nuphar sp.) is
present in small populations near the northwest area of the waterbody.

Dissolved
Oxygen

pH

Algae Growth - comments
A small amount of filamentous algae was observed
growing associated with plant growth and
particulate cyanobacteria was observed in the
water column. A water sample collected at the
boat launch area tested negative for the
cyanotoxin microcystin.

Princeton Hydro Service Report
Project Site:
Date:

Mill Pond

8/26/2020

Project Number: 1803.002
Sampling Team: Pat Rose, Ivy Babson, Heidi Golden, Will Kelleher

Weather: Partially cloudy
General Observations
The pond features a green/brown water color and a thermally well-mixed water column. Dissolved
oxygen is sufficient throughout most of the water column. The plankton assemblage is dominated by
the cyanobacteria genus Pseudoanabaena and the green algae genus Ankistrodesmus.

Site Photograph:

In-Situ Data Results
In-Situ Monitoring for Mill Pond, 8/26/2020
Station

Total

WQ1

WQ2

WQ3

Temperature

Specific
Conductance

Sample

°C

mS/cm

mg/L

%
Sat.

S.U.

Surface

25

0.214

7.28

89.6

9.32

0.5

25.05

0.216

7.45

93

9.28

1.0

25.02

0.215

7.74

93.7

9.18

Surface

25.83

0.219

7.56

93.2

9.56

1.0

25.84

0.217

7.55

94.6

9.49

2.0
Surface

25.76

0.216

0.46

5.4

9.06

25.59

0.221

7.9

97.2

9.8

1.0

25.62

0.221

7.74

96.4

9.73

1.5

25.58

0.22

7.63

92.9

9.64

DEPTH (meters)

1.3

2.3

1.8

Secchi

0.3

0.3

0.3

Plant Growth - comments
White water lily (Nymphaea odorata) is
prevalent throughout the western portion of the
waterbody. Additionally, yellow water lily
(Nuphar sp.) is present in small populations near
the north-west area of the waterbody.

Dissolved
Oxygen

pH

Algae Growth - comments
Fine particulates were observed at the surface of
the water column. The plankton sample collected
during this event featured a bloom of the
cyanobacteria Pseudoanabaena and the green
algae of Ankistrodesmus.

Princeton Hydro Service Report
Project Site:
Date:

Mill Pond

10/5/2020

Project Number: 1803.002
Sampling Team: Pat Rose, Will Kelleher

Weather: Overcast, light breeze
General Observations
The pond features a green/brown water color and a thermally well-mixed water column. Dissolved
oxygen is sufficient throughout most of the water column. The plankton assemblage is dominated by
the diatom Synedra. This sampling event coincided with the first day of the post-removal fish survey
(see photo).

Site Photograph:

Photo. Fyke net set as part of the post-removal fish survey

In-Situ Data Results
In-Situ Monitoring for Mill Pond, 10/5/2020
Station

WQ1

WQ2

WQ3

Temperature

Specific
Conductance

Sample

°C

µS/cm

mg/L

%
Sat.

S.U.

Surface

18.76

220

9.09

97.30

7.72

1.0

18.76

221

8.98

95.70

7.71

Surface

18.87

220

8.88

95.80

8.10

1.0

18.87

221

9.25

99.00

8.10

2.0
Surface

18.84

222

9.03

96.70

8.10

18.89

221

9.28

99.00

7.92

1.0

18.87

223

8.92

95.00

7.86

1.5

18.89

222

8.91

94.90

7.85

DEPTH (meters)
Total

Secchi

1.3

0.6

2.2

1.9

0.7

0.7

Plant Growth - comments
White water lily (Nymphaea odorata) is
prevalent throughout the western portion of the
waterbody. Some of these plants are beginning
to visibly die back. Additionally, yellow water lily
(Nuphar sp.) is present in small populations near
the north-west area of the waterbody.

Dissolved
Oxygen

pH

Algae Growth - comments
No significant algae populations were observed
during this event.

Mill Pond Restoration Project – Mill Pond Community Preservation Fund
Town of Southampton (Project #1803.002)
December 2020
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INTRODUCTION
Mill Pond is a shallow, 92-acre freshwater lake located in the Township of Southampton, Water Mill,
Suffolk County, New York. As per the Comprehensive Limnological Assessment report authored by
Princeton Hydro in 2019, both total phosphorus (TP) and total suspended solids (TSS) are recognized as
pollutants of concern that impact Mill Pond. Thus, the in-lake and watershed management techniques
and actions implemented under a Township Water Quality Improvement Program grant provided to
the Mill Pond Association by the Township of Southampton focused on these two pollutants of concern.
One of the in-lake management techniques that was implemented under this grant was the design
and installation of Floating Wetland Islands (FWIs).
FWIs are an aesthetically pleasing, ecologically friendly means of reducing in-lake nutrient
concentrations originating from non-point source (NPS) pollution. The islands are composed of a
recycled plastic material that is planted with native vegetation. The plants and associated microbial
community (called a biofilm) that develops on their roots and within the island matrix, contribute
toward nutrient uptake. It should be noted that it is this biofilm of microbes that greatly increases the
levels of nutrient uptake associated with the FWIs. Each FWI can remove approximately 10 lbs of
phosphorus per year, over the course of the growing season. In turn, 1 lbs of phosphorus has the
potential to produce up to 1,100 lbs of wet algae biomass. Thus, the two FWIs combined have the
potential of removing 20 lbs of phosphorus per year or prevents the production of approximately 22,000
lbs of wet algae biomass.
FIRM OVERVIEW
Princeton Hydro is a small business enterprise that was formed in 1998 with the specific mission of
providing integrated ecological and engineering consulting services. Offering unparalleled expertise
in natural resource management, water resources engineering, geotechnical design & investigation,
and regulatory compliance, our staff provides a full suite of services throughout the Mid-Atlantic and
New England states. We have offices in Ringoes, New Jersey; Sicklerville, New Jersey; Bowie, Maryland;
Exton, Pennsylvania; and South Glastonbury, Connecticut. Our multidisciplinary team has the skill sets
necessary to conduct highly comprehensive assessments; develop and design appropriate,
sustainable solutions; and successfully bring those solutions to fruition.
At Princeton Hydro, we are committed to changing our ecosystems, quality of life, and communities
for the better. Our passion and commitment to the integration of innovative science and engineering
drive us to exceed on behalf of every client. We take great pride in our reputation of delivering
comprehensive ecosystem-based solutions that are cost-effective. Our engineers and scientists have
in‐depth knowledge of urban, coastal, riverine, floodplain, and wetland environments. Our 60+
technical personnel and nine (9) administrative staff include individuals with academic training and
real-world project experience – many with advanced degrees and/or professional licenses – in
hydrology and hydrogeology, green stormwater management, aquatic and wetland ecology, coastal
resiliency, geotechnical investigation, wetland and stream restoration, fishery biology, population and
community ecology dynamics, stakeholder engagement, environmental planning, and environmental
risk analysis. The unique skills and cumulative expertise of our highly-experienced staff are reflected in
the creative nature of Princeton Hydro's award-winning projects.
Princeton Hydro, LLC

Floating Wetland Island Maintenance Manual
Mill Pond – Town of Southampton
October 2020

DESIGN AND INSTALLATION
Six (6) Model 75 floating wetland islands (FWIs) were proposed within Mill Pond. These islands are 82.5
square feet, for a total of 495 square feet of FWIs. The FWIs were delivered to the project site in six (6)
separate 7.5-foot-wide by 11-foot-long pieces. Each piece is approximately 7.5 inches thick. The island
material weighs approximately 1.5 pounds per square foot; thus each 7.5 by 11-foot piece will weigh
approximately 124 pounds. A typical design sheet of the FWIs is shown in Figure 1.
The FWIs were built, planted, and deployed in August 2020 by Princeton Hydro personnel. Princeton
Hydro also provided technical support in the construction of the FWI structure and their deployment.
A list of the native vegetation that were planted on the FWIs are shown in Table 1.
Table 1 – List of plants installed on the Mill Pond FWIs in August 2020.
Botanical Name
Eupatorium purpureum
Hibiscus moscheutos
Asclepias Incarnata
Schoenoplectus Atrovirens
Iris versicolor
Carex Lupulina

Princeton Hydro, LLC

Common Name
Sweet Joe pye weed
Swamp Rosemallow
Swamp Milkweed
Green Bulrush
Blueflag iris
Hop Sedge

Floating Wetland Island Maintenance Manual
Mill Pond – Town of Southampton
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Figure 1 – Typical Design for FWIs and associated anchoring system.

Princeton Hydro, LLC
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GENERAL PREVENTATIVE MAINTENANCE REQUIREMENTS
Safety of maintenance personnel is essential. Non‐technical staff can carry out some tasks quite
effectively; however, all programs should carefully ensure the safety of anyone carrying out
maintenance tasks. Often, a professional should be hired to conduct the work. Confined spaces
should never be entered without proper training and permits from occupational and safety
regulatory agencies. Additionally, professional judgment should be solicited regularly to ensure that
all needs of the facility are met. Even though non‐professionals can routinely perform some
maintenance tasks, there are many problems that are not obvious to the untrained eye. Below,
detailed preventative maintenance information is provided for the Floating Wetland Islands (FWIs).
All preventative maintenance tasks identified to be completed on a regular basis should be
completed at least four (4) times per year.

ROUTINE INSPECTION REQUIREMENTS
The FWIs should be inspected at least four (4) times per year. These inspections will include assessing:
• The integrity of the mat material.
• The vegetative cover maintaining 80% of the island
• Presence of invasive species
• The integrity of anchoring structures
• The integrity of herbivory prevention measures, if necessary

GENERAL MAINTENANCE:
1. Trimming/Mowing - Typically, trimming / mowing is not required for FWIs, particularly if the

desire it to maintain a more natural look / appearance. However, if after a period of 3‐5 years
there is the desire to mow, shoots should be trimmed in the early summer, if needed.

2. Maintaining cover - A minimum of 80 percent vegetative cover should be maintained at all

times on the FWIs. In especially dry and hot times, water as needed; however, once established
after the first year of installation watering should not be required. Replace vegetation if
percentages fall below the 80 percent threshold.

3. Elimination of invasive/undesirable species - Hand removal of invasive species or undesirable

species should be completed on an as needed basis, during the growing season and over
the first few years until the plant material has adequately established itself. However, based
on our experience it is generally rare for invasive species to colonize the FWIs, particularly once
the native vegetation is well established.

4. Removal of trash and debris- Accumulated trash and debris on the surface of the FWIs should
be removed. This can be achieved by hand and should be completed on a regular basis.

Princeton Hydro, LLC
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FLOATING WETLAND ISLAND PHOTOS – MILL POND; AUGUST 2020
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CORRECTIVE MAINTENANCE REQUIREMENTS
Corrective maintenance is required on an emergency or non‐routine basis to correct problems or
malfunctions and to restore the intended operation and safe condition of the FWIs. Each of the
potential problems described below are not considered routine and should not be considered all‐
inclusive of problems that may occur at the site. Should problems not specifically identified below
occur onsite, the responsible party should exercise sound judgment in determining the severity of the
problem.
Problem #1: More than 15% of vegetative cover is damaged or missing.
Solution:

Vegetation should be restored to its original specifications. Upon replanting, biweekly
inspections of vegetative health should be performed throughout the entire first
growing season. The plants should be planted with a 3:1 peat moss to topsoil mixture.

Problem #2: One or more of the anchors detached.
Solution:

If the anchor is retrieved, assess the condition of the wire and spring link. If these are
compromised, replace them, and reattach the anchor. If not retrieved, make a new
anchor using concrete, a bucket and chain. Using stainless steel wire and a spring link,
reattach the anchor to the anchor point in the corner of the island.

Problem #3: Island parts detached from one another
Solution:

If one of the modules detaches from another, check that the nuts and washers are tight
on the rod (accessed through the openings on the top of the island). Replace the nuts
and washers to prevent them from separating again.

Problem #4: Netting structure fails.
Solution:

In the first few years of installation, if the netting structure fails prior to the plants
becoming established, replace with goose netting and secure it to the stakes. If the
stakes fail, replace them by cutting into the mat material and insert them until secure.
Once the plants are established, the netting structure and stakes may be removed. It
is critical to inspect the goose netting on a routine basis during the first year of
installation; particularly during the following spring.

In conclusion, based on the manufacturer, the life duration of the FWIs is right now tentatively estimated to
be 15 years. Since the FWIs were installed in 2020, they are expected to be effective at removing nutrients
from the water column until at least 2035.

Princeton Hydro, LLC
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APPENDIX III
2020 PLANKTON DATA

Princeton Hydro, LLC

Phytoplankton and Zooplankton Community Composition Analysis

Sampling Location: Mill Pond
Site 1: Mid Tow
Phytoplankton
Bacillariphyta
(Diatoms)
1
Synedra
R
Melosira
C
Pinnularia
R
Fragilaria
C
Asterionella
C
Pyrrhophyta
(Dinoflagellates)

Zooplankton
Cladocera
(Water Fleas)
Bosmina sp.
Daphnia sp.
Chydorus
Diaphanosoma

Sites:
Total
Phytoplankton
Genera
Total
Zooplankton
Genera
Sample Volume
(mL)

Sampling Date: 6/4/20

Examination Date: 12/4/20

Chlorophyta (Green Algae)
Pediastrum
Scenedesmus
Eudorina
Kirchiniella
Haematococcus

1
P
P

Coelastrum
Gloeocystis
Staurastrum

R

1
D
P

Copecoda (Copepods)
Cyclops
Diaptomus (H)
Nauplii

1

Comments:

P

1
P
P
C

Cyanophyta (BlueGreen Algae)
Lyngbya
Microcystis
Dolichospermum
Pseudanabaena
Aphanocapsa

1
C
P

Cryptophyta
(Cryptomonads)
Cryptomonas
Crysophyceae
(Golden-Brown)
Dinobryon
Rotifera (Rotifers)
Pompholyx
Kellicottia sp.
Keratella
Trichocerca
Filinia longispina
Brachionus

R

1
C
C
P
C
P
C

12
11

Phytoplankton Key: Bloom (B), Common (C), Present (P), and Rare (R)
Zooplankton Key: Dominant (D), Abundant (A), Present (P), and Rare (R); Herbivorous

Phytoplankton and Zooplankton Community Composition Analysis

Sampling Location: Mill Pond
Site 1: Mid Tow
Phytoplankton

Sampling Date: 7/15/20

Examination Date: 12/4/20

Bacillariphyta
(Diatoms)
Synedra
Melosira
Pinnularia
Fragilaria
Asterionella

Chlorophyta
(Green Algae)
Pediastrum
Scenedesmus
Eudorina
Koliella
Haematococcus

Cyanophyta (BlueGreen Algae)
Aphanizomenon
Microcystis
Dolichospermum
Pseudanabaena
Aphanocapsa

1
C

P

Pyrrhophyta
(Dinoflagellates)
Ceratium
P

Coelastrum
Gloeocystis
Staurastrum

Zooplankton
Cladocera
(Water Fleas)
Bosmina sp.
Daphnia sp.
Chydorus
Diaphanosoma

1
C

Copecoda
(Copepods)
Cyclops
Diaptomus (H)
Nauplii

1

Comments:

Sites:
Total
Phytoplankton
Genera
Total
Zooplankton
Genera
Sample Volume
(mL)

1
P
R
C

1
R
C
P

Cryptophyta
(Cryptomonads)
Cryptomonas
Crysophyceae
(Golden-Brown)
Dinobryon

1

C

Rotifera (Rotifers)
Pompholyx
Kellicottia sp.
Keratella
Trichocerca
Filinia longispina
Brachionus

1
R
C
P
R
C

9
7

Phytoplankton Key: Bloom (B), Common (C), Present (P), and Rare (R)
Zooplankton Key: Dominant (D), Abundant (A), Present (P), and Rare (R);

Phytoplankton and Zooplankton Community Composition Analysis

Sampling Location: Mill Pond
Site 1: Mid Tow
Phytoplankton
Bacillariphyta
(Diatoms)
1
Synedra
Melosira
P
Navicula
C
Fragilaria
R
Eunotia
C
Pyrrhophyta
(Dinoflagellates)

Sample Volume
(mL)

Examination Date: 9/11/20

Chlorophyta
(Green Algae)
Pediastrum
Scenedesmus
Eudorina
Kirchiniella
Haematococcus

Cyanophyta (BlueGreen Algae)
Lyngbya
Microcystis
Aphanizomenon
Pseudanabaena
Aphanocapsa

Coelastrum
Gloeocystis
Ankistrodesmus
Staurastrum

Zooplankton
Cladocera (Water
Fleas)
1
Bosmina sp.
P
Chydorus
Diaphanosoma
Ceriodaphnia
P
Sites:
1
Total
Phytoplankton
Genera
Total Zooplankton
Genera

Sampling Date: 8/26/2020

1
C
R

P

B
R

Copecoda
(Copepods)
1
Microcyclops
Diaptomus (H)
Nauplii
C
Cyclopoda copepods C

1
R
C
R
B

Cryptophyta
(Cryptomonads)
Cryptomonas
Dinoflagellates
Ceratium

Rotifera (Rotifers)
Polyarthra
Asplanchna
Keratella

R

1
P
P

Comments:

14
6

Phytoplankton Key: Bloom (B), Common (C), Present (P), and Rare (R)
Zooplankton Key: Dominant (D), Abundant (A), Present (P), and Rare (R);

Phytoplankton and Zooplankton Community Composition Analysis

Sampling Location: Mill Pond
Site 1: Mid Tow
Phytoplankton
Bacillariphyta
(Diatoms)
1
Synedra
B
Melosira
C
Pinnularia
R
Pyrrhophyta
(Dinoflagellates)

Zooplankton
Cladocera (Water
Fleas)
Bosmina sp.
Chydorus
Diaphanosoma

Examination Date: 10/30/20

Chlorophyta
(Green Algae)
Pediastrum
Scenedesmus
Eudorina
Kirchiniella
Haematococcus

Cyanophyta (BlueGreen Algae)
Lyngbya
Microcystis
Raphidiopsis
Pseudanabaena
Aphanocapsa

Coelastrum
Gloeocystis

Copecoda
(Copepods)
Microcyclops
Diaptomus (H)
Nauplii

1
A
R
R

Sites:
1
Total
Phytoplankton
Genera
Total Zooplankton
Genera
Sample Volume
(mL)

Sampling Date: 10/9/20

1
P
C
P
P
P
P
C

1
P
A
P

Cryptophyta
(Cryptomonads)
Cryptomonas

Rotifera (Rotifers)
Polyarthra
Asplanchna

1
R
C
A
P
P
P

1
R
A

Comments:

16
8

Phytoplankton Key: Bloom (B), Common (C), Present (P), and Rare (R)
Zooplankton Key: Dominant (D), Abundant (A), Present (P), and Rare (R);
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APPENDIX IV
2020 DISCRETE LABORATORY DATA

Princeton Hydro, LLC

Upstate Freshwater Institute CHM2020_034

Data Report Number: CHM2020_034
Tibbetts Pond, Mill Pond
Sample collection dates: 5/28/20, 6/4/20
Report Submission Date: 7/2/20

Prepared for:
Chris L. Mikolajczyk
Princeton Hydro
1108 Old York Road, Ringoes NJ, 08551
908-237-5660
cmiko@princetonhydro.com

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

Page 1 of 3

Upstate Freshwater Institute - CHM2020_034
UFI Lab ID

Client ID

200528002-001

Tibbetts-Surface

200528002-002
200605001-001
200605001-002

Tibbetts-Deep
Mill Pond S2-Surface
Mill Pond S2-Deep

System
Name
Princeton-Hydro
Princeton-Hydro
Princeton-Hydro
Princeton-Hydro

Station
Name

Replicate

Depth
(m)

Tibbetts

0.5

Tibbetts
Mill Pond
Mill Pond

1.0
0.0
2.0

Type

Water Column
Water Column
Grab
Grab

Sampling
Date

Sampling
Time

Receive
Date

5/28/20

9:30

5/29/20

5/28/20
6/4/20
6/4/20

10:05
11:55
12:11

5/29/20
6/5/20
6/5/20

Receive
Time
12:00
12:00
11:00
11:00

Comments
log in

SRP
(µgP/L)

flags
(SRP)

Analysis Date
(SRP)

TP
(µgP/L)

flags
(TP)

Chl
(µgChl/L)

flags
(Chl)

Nox

flags
(NOx)

tNH3
(µgN/L)

19.4

5/29/20

58.2

F2

41.0

F23

<lod

F22

91.9

5.9
1.3
1.7

5/29/20

105.0
63.3
91.1

F2
F7
F7

35.6
32.9
39.0

F23
F7
F7

11.2
1180
1200

F16
F7, F2
F7, F2

18.2
45.5
102.0

Page 2 of 3

F7, F16
F26, F7, F16

6/5/20
6/5/20

flags
(tNH3)

TSS
(mg DW/L)

flags
(TSS)

6.8
F16
F7
F7

7.2
21.2
<lod

F7
F7,F22

Upstate Freshwater Institute - CHM2020_034

Data
Flag ID

Meaning of Flag
1

2

LOQ= Limit of Quantification

F2

Sample diluted to run within calibration curve

F3

Sample outside calibration curve

F4

Lower than normal volume of sample analyzed

F5

Sample not digested/prepared properly

Chl*

F6

Sample not preserved properly

TSS

F7

Sample received outside “normal” temperature limits

MC_T

F8
F9

Sample container inappropriate
Sample container broken/cracked/leaked

NOX*
tNH3*

F10

Sample taken from container other than specified analyte

F13

Data associated with failed duplicate

F14

sample received past holding time

F15
F16
F17

sample analyzed past holding time
sample value less then LOQ, but more than LOD
Sample was Q6ed (sample should have been rerun but
conditions exist that prevent a rerun)

F18

Sample likely/possibly contaminated before arrival

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

LOQ1

Parameter

LOD2

Certified? Date Calculated

TP*

3.0 µgP/L

1.0 µgP/L

SM 4500-P F-H, 2011

Yes

1/3/19

SRP**

1.8 µgP/L

0.6 µgP/L

SM 4500-P E, 2011

Yes

1/17/19

0.4 µgChl/L

0.2 µgChl/L

USEPA 4450.0 Rev. 1.2

N/A

1/3/2019

2.5 mg DW/L

1.0 mg DW/L

SM 2540 D, 2011

Yes

1/3/2019

0.3 µg/L

0.15 µg/L

USEPA Method 546

Yes

1/3/2019

30 µgN/L
30 µgN/L

10 µgN/L
10 µgN/L

SM 4500-NH3 H, 2011
SM 4500-NO3 F, 2011

Yes
Yes

1/3/2019
1/3/2019

*Samples preserved and or filtered upon receipt
**Samples filtered in-situ

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_034
UFI Contract Number: 513
The attached samples were collected by Princeton Hydro staff according to their 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: _____________________
Gina Kehoe
Laboratory Director

LOD= Limit of Detection

Method

Reviewed by:________________________
Gina Kehoe
Laboratory Director
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Date: 7/2/20

Upstate Freshwater Institute CHM2020_054

Data Report Number: CHM2020_054
Tibbetts Pond, Mill Pond
Sample collection dates: 6/30/20, 7/15/20, 7/20/20
Report Submission Date: 8/4/20

Prepared for:
Chris L. Mikolajczyk
Princeton Hydro
1108 Old York Road, Ringoes NJ, 08551
908-237-5660
cmiko@princetonhydro.com

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
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Upstate Freshwater Institute - CHM2020_054
UFI Lab ID

Client ID

System
Name

200701003-001
200701003-002
200716002-001

Tibbetts Pond Epi
Tibbetts Pond Hypo
Mill Pond Epi

Princeton-Hydro
Princeton-Hydro
Princeton-Hydro

200716002-002
200721002-001
200721002-002

Mill Pond Hypo
Tibbetts Pond Epi
Tibbetts Pond Hypo

Princeton-Hydro
Princeton-Hydro
Princeton-Hydro

Station
Name

Replicate

Depth
(m)

Tibbetts

0.0

Tibbetts
Mill Pond
Mill Pond
Tibbetts
Tibbetts

1.0
0.5
1.5
0.5
1.0

Type

Sampling
Date

Grab
Water Column
Grab

6/30/2020
6/30/2020
7/15/2020

Water Column
Grab
Water Column

7/15/2020
7/20/2020
7/20/2020

Sampling
Time

10:25
10:36
10:24
10:35
11:37
11:50

Receive
Date

7/1/20

Receive
Time

Comments
log in

SRP
(µgP/L)

flags
(SRP)

Analysis Date
(SRP)

7/1/20

TP
(µgP/L)

flags
(TP)

Chl
(µgChl/L)

flags
(Chl)

Nox

flags
(NOx)

tNH3
(µgN/L)

flags
(tNH3)

TSS
(mg DW/L)

flags
(TSS)

<LOD
<LOD

F7, F22
F7, F22
F7, F22

42
25
<LOD

F7
F7, F16
F7, F22

10
12
26

F13, F7
F13, F7
F13, F7

F7, F22
F7, F22
F7, F22

<LOD
39
31

F7, F22
F7
F7

25
7
10

F13, F7
F13, F7
F13, F7

7/16/20

12:12
12:12
10:41

14.5
12.0
1060.2

F7
F7
F5, F2, F7

7/16/20

104.0
131.0
78.9

F7
F7
F7

49.0
67.3
61.1

F7, F23
F7, F23
F7

7/16/20
7/21/20
7/21/20

10:41
12:00
12:00

1.2
66.0
28.1

F7, F16
F2, F7
F7

7/16/20
7/21/20
7/21/20

81.5
144.0
232.0

F7
F7
F7,F2

58.2
52.8
31.3

F7
F7, F23
F7, F23

7/1/20
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7/1/20

<LOD
<LOD
<LOD
<LOD

Upstate Freshwater Institute - CHM2020_054

Data
Flag ID

Meaning of Flag
1

2

LOQ= Limit of Quantification
LOQ1

LOD2

F2

Sample diluted to run within calibration curve

F3

Sample outside calibration curve

F4

Lower than normal volume of sample analyzed

F5

Sample not digested/prepared properly

F6

Sample not preserved properly

F7

Sample received outside “normal” temperature limits

F8
F9

Sample container inappropriate
Sample container broken/cracked/leaked

NOX*
tNH3*

F10

Sample taken from container other than specified analyte

*Samples preserved and or filtered upon receipt

F13

Data associated with failed duplicate

**Samples filtered in-situ

F14

sample received past holding time

F15
F16
F17

sample analyzed past holding time
sample value less then LOQ, but more than LOD
Sample was Q6ed (sample should have been rerun but
conditions exist that prevent a rerun)

F18

Sample likely/possibly contaminated before arrival

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

Parameter

Method

Certified? Date Calculated/verified

TP*

3.0 µgP/L

1.0 µgP/L

SM 4500-P F-H, 2011

Yes

SRP**

1.8 µgP/L

0.6 µgP/L

SM 4500-P E, 2011

Yes

3/17/20

Chl*

0.4 µgChl/L

0.2 µgChl/L

USEPA 4450.0 Rev. 1.2

N/A

1/6/2020

TSS

2.5 mg DW/L

1.0 mg DW/L

SM 2540 D, 2011

Yes

1/6/2020

MC_T

0.3 µg/L

0.15 µg/L

USEPA Method 546

Yes

1/6/2020

30 µgN/L
30 µgN/L

10 µgN/L
10 µgN/L

SM 4500-NH3 H, 2011
SM 4500-NO3 F, 2011

Yes
Yes

5/26/2020
5/26/2020

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_054
UFI Contract Number: 513
The attached samples were collected by Princeton Hydro staff according to their 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: _____________________
Gina Kehoe
Laboratory Director

LOD= Limit of Detection

Reviewed by:________________________
Gina Kehoe
Laboratory Director
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Date: 8/4/20

5/14/20

Upstate Freshwater Institute CHM2020_095

Data Report Number: CHM2020_095
Tibbetts Pond, Mill Pond, Peach Lake, Mohegan Lake
Sample collection dates: 8/5/20, 8/26/20,9/1/20
Report Submission Date: 10/2/20

Prepared for:
Chris Mikolajczyk
Princeton Hydro
1108 Old York Road, Ringoes NJ, 08551
908-237-5660
cmiko@princetonhydro.com

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
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Upstate Freshwater Institute - CHM2020_95
UFI Lab ID

200806001-001
200806001-002
200827003-001
200827003-002
200902001-001
200902001-002
200902001-003
200902001-004
200902001-005
200902001-006

Client ID

System
Name

Tibbets surface
Tibbets deep
Mill Pond surface
Mill Pond deep

Princeton-Hydro
Princeton-Hydro
Princeton-Hydro
Princeton-Hydro

Peach Surface

Princeton-Hydro

Peach deep
Mohegan surface

Princeton-Hydro
Princeton-Hydro

Mohegan deep

Princeton-Hydro

Blank

Princeton-Hydro

Peach deep duplicate

Princeton-Hydro

Replicate

Depth
(m)

0.0
1.0
0.0

Type

Grab
Water Column
Grab
Water Column
Grab

A

Water Column
Grab
Water Column

Sampling
Date

Sampling
Time

8/5/20

11:40

8/6/20

8/5/20
8/26/20
8/26/20

11:55
7:00
7:20

8/6/20
8/27/20
8/27/20

9/1/20

10:15

9/2/20

9/1/20

10:30

9/2/20

9/1/20

13:30

9/2/20

9/1/20

13:50

9/2/20

9/1/20
B

Water Column

Receive
Date

9/1/20

9/2/20
10:30

9/2/20

Receive
Time
10:40
10:40
11:50
11:50
10:35
10:35
10:35
10:35
10:35
10:35

Comments
log in

SRP
(µgP/L)

flags
(SRP)

Analysis Date
(SRP)

TP
(µgP/L)

flags
(TP)

Chl
(µgChl/L)

flags
(Chl)

Nox

flags
(NOx)

tNH3
(µgN/L)

flags
(tNH3)

29.9

8/6/20

153

F7

42.5

F7

31.3
29.8
31.4

8/6/20
8/27/20
8/27/20

154
92.9
95.8

F7

39.6
60.5
7.5

F7
F13
F13

11
<lod

F16
F7, F22

66
43
55
10

F7, F16

<lod

F7, F22

40.7
42.3

<lod

F7,F22

9/2/20

18.3

F7

7.0

F13, F7

<lod

F7, F22

<lod

F7,F22

9/2/20

180

F7, F2

204.3

F13, F7

<lod

F7, F22

2.4

F7

9/2/20

51.4

F7

66.6

F13, F7

<lod

F7, F22

1.0

F7,F16

9/2/20

60

F7

56.1

F13, F7

10.8

F7, F16

0.9

F7,F16

9/2/20

<lod

F7,F22

<lod

F13, F7,
F22

<lod

F7, F22

<lod

F7,F22

9/2/20

187

F7, F2

307.8

F13, F7

<lod

F7, F22
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2250
11.1

F7, F2
F7, F16

78.5

<lod

F7, F22

2270.0

F7, F2

TSS
(mg DW/L)

flags
(TSS)

17

F13, F7

11
39
38

F13, F7

4

F7

33

F7

10

F7

10

F7

<lod

F7, F22

41

F7

MC_T
(µg/L)

<0.3

0.52

flags
(MC_T)

Dilution
(MC_T)

Analysis Date
(MC_T)

F22,F7

1

9/4/2020

F7

1

9/4/2020

Upstate Freshwater Institute - CHM2020_95

Data
Flag ID

Meaning of Flag
1

2

LOQ= Limit of Quantification
LOQ1

LOD2

F2

Sample diluted to run within calibration curve

F3

Sample outside calibration curve

F4

Lower than normal volume of sample analyzed

F5

Sample not digested/prepared properly

F6

Sample not preserved properly

F7

Sample received outside “normal” temperature limits

F8
F9

Sample container inappropriate
Sample container broken/cracked/leaked

NOX*
tNH3*

F10

Sample taken from container other than specified analyte

*Samples preserved and or filtered upon receipt

F13

Data associated with failed duplicate

**Samples filtered in-situ

F14

sample received past holding time

F15
F16
F17

sample analyzed past holding time
sample value less then LOQ, but more than LOD
Sample was Q6ed (sample should have been rerun but
conditions exist that prevent a rerun)

F18

Sample likely/possibly contaminated before arrival

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

Parameter

Method

Certified? Date Calculated/verified

TP*

3.0 µgP/L

1.0 µgP/L

SM 4500-P F-H, 2011

Yes

SRP**

1.8 µgP/L

0.6 µgP/L

SM 4500-P E, 2011

Yes

3/17/20

Chl*

0.4 µgChl/L

0.2 µgChl/L

USEPA 4450.0 Rev. 1.2

N/A

1/6/2020

TSS

2.5 mg DW/L

1.0 mg DW/L

SM 2540 D, 2011

Yes

1/6/2020

MC_T

0.3 µg/L

0.15 µg/L

USEPA Method 546

Yes

1/6/2020

30 µgN/L
30 µgN/L

10 µgN/L
10 µgN/L

SM 4500-NH3 H, 2011
SM 4500-NO3 F, 2011

Yes
Yes

5/26/2020
5/26/2020

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_095
UFI Contract Number: 554
The attached samples were collected by Princeton Hydro staff according to their 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: _____________________
Gina Kehoe
Laboratory Director

LOD= Limit of Detection

Reviewed by:________________________
Gina Kehoe
Laboratory Director
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Date: 10/2/20

5/14/20

Upstate Freshwater Institute CHM2020_124

Data Report Number: CHM2020_124
Peach Lake, Mohegan Lake
Sample collection dates: 10/1/20, 10/5/20, 10/13/20
Report Submission Date: 11/6/20

Prepared for:
Chris Mikolajczyk
Princeton Hydro
1108 Old York Road, Ringoes NJ, 08551
908-237-5660
cmiko@princetonhydro.com

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
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Upstate Freshwater Institute - CHM2020_124
UFI Lab ID

201002002-001
201002002-002
201007002-001
201007002-002
201014002-001
201014002-002
201014002-003
201014002-004
201014002-005
201014002-006
201014002-007
201014002-008

Client ID

System
Name

Replicate

Tibbets Surface
Tibbets Deep
Mill Pond Surface
Mill Pond Deep

Tibbets Pond
Tibbets Pond
Mill Pond
Mill Pond

Grab
Water Column
Grab
Water Column

Peach Surface
Peach Deep
Peach Suface MC
Mohegan Surface
Mohegan Deep
Mohegan MC
Peach Blank
Mohegan Deep_Dup

Peach Lake
Peach Lake
Peach Lake
Mohegan Lake
Mohegan Lake
Mohegan Lake
Field Blank
Mohegan Lake

Grab
Water Column
Grab
Grab
Water Column
Grab
Field Blank
Field Dup

A

B

Depth
(m)

Type

Sampling
Date

Sampling
Time

Receive
Date

10/2/20

9:30

10/2/20

10/2/20
10/5/20
10/5/20

9:45
14:30
15:00

10/2/20
10/7/20
10/7/20

10/13/20

10:10

10/14/20

10/13/20
10/13/20
10/13/20
10/13/20
10/13/20
10/13/20
10/13/20

10:20
10:30
12:30

10/14/20
10/14/20
10/14/20
10/14/20
10/14/20
10/14/20
10/14/20

12:40

13:05
13:30
12:50

Receive
Time
10:00
10:00
9:35
9:35
10:59
10:59
10:59
10:59
10:59
10:59
10:59
10:59

Comments
log in

SRP
(µgP/L)

flags
(SRP)

Analysis Date
(SRP)

TP
(µgP/L)

flags
(TP)

Chl
(µgChl/L)

flags
(Chl)

Nox

flags
(NOx)

tNH3
(µgN/L)

flags
(tNH3)

TSS
(mg DW/L)

flags
(TSS)

174.2

F2, F7

10/2/20

129.0

F2, F7

36.3

F7

218

F7

266.0

F7

16

F13, F7

39.0
9.1
9.4

F7
F7
F7

10/2/20
10/7/20
10/7/20

172.0
65.5
68.0

F2, F7
F7
F7

43.9
58.8
58.1

F7
F7
F7

213
266
268

F7
F7
F7

214.0
111.0
106.0

F7
F7
F7

23
23
23

F13, F7
F13, F7
F13, F7

0.6

F16, F7

10/14/20

26.3

F7

14.7

F13, F7

<LOD

F7, F22

163.0

F7

4

F13, F7

0.9

F16, F7

10/14/20

26.5

F7

15.7

F13, F7

<LOD

F7, F22

169.0

F7

5

F13, F7

0.9
1.1

F7
F7

10/14/20
10/14/20

52.7
70.0

F7
F7

6.7
7.0

F13, F7
F13, F7

<LOD
<LOD

F7, F22
F7, F22

16.3
<LOD

F7, F16
F7, F22

11
12

F13, F7
F13, F7

<LOD
1.1

F22, F7
F16, F7

10/14/20
10/14/20

1.6
78.5

F7,F16
F7

<LOD
7.5

F22,F13, F7
F13, F7

<LOD
<LOD

F7, F22
F7, F22

17.6
11.2

F7, F16
F7, F16

<LOD
12

F13, F7, F22
F13, F7

Page 2 of 3

MC_T
(µg/L)

flags
(MC_T)

Dilution
(MC_T)

Analysis Date
(MC_T)

<0.30

F16

1

10/15/20

1

10/15/20

1.4

Upstate Freshwater Institute - CHM2020_124

Data
Flag ID

Meaning of Flag
1

2

LOQ= Limit of Quantification
LOQ1

LOD2

F2

Sample diluted to run within calibration curve

F3

Sample outside calibration curve

F4

Lower than normal volume of sample analyzed

F5

Sample not digested/prepared properly

F6

Sample not preserved properly

F7

Sample received outside “normal” temperature limits

F8
F9

Sample container inappropriate
Sample container broken/cracked/leaked

NOX*
tNH3*

F10

Sample taken from container other than specified analyte

*Samples preserved and or filtered upon receipt

F13

Data associated with failed duplicate

**Samples filtered in-situ

F14

sample received past holding time

F15
F16
F17

sample analyzed past holding time
sample value less then LOQ, but more than LOD
Sample was Q6ed (sample should have been rerun but
conditions exist that prevent a rerun)

F18

Sample likely/possibly contaminated before arrival

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

Parameter

Method

Certified? Date Calculated/verified

TP*

3.0 µgP/L

1.0 µgP/L

SM 4500-P F-H, 2011

Yes

SRP**

1.8 µgP/L

0.6 µgP/L

SM 4500-P E, 2011

Yes

3/17/20

Chl*

0.4 µgChl/L

0.2 µgChl/L

USEPA 4450.0 Rev. 1.2

N/A

1/6/2020

TSS

2.5 mg DW/L

1.0 mg DW/L

SM 2540 D, 2011

Yes

1/6/2020

MC_T

0.3 µg/L

0.15 µg/L

USEPA Method 546

Yes

1/6/2020

30 µgN/L
30 µgN/L

10 µgN/L
10 µgN/L

SM 4500-NH3 H, 2011
SM 4500-NO3 F, 2011

Yes
Yes

5/26/2020
5/26/2020

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_124
UFI Contract Number: 554
The attached samples were collected by Princeton Hydro staff according to their 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: _____________________
Gina Kehoe
Laboratory Director

LOD= Limit of Detection

Reviewed by:________________________
Gina Kehoe
Laboratory Director
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Date: 11/6/20

5/14/20

