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Technology/Methodology 

- Grid Mapping. The original 242 waypoint grid was modified this 
summer to reduce the number of waypoints by 21 in the overall survey 
from 2019 since a number of points were found in 2019 to be too deep 
for any vegetation, either native or milfoil, to grow. The Waypoint 
identifying numbers however, remain unchanged from 2019. Waypoint 
64 was not able to be surveyed as it is physically onshore. Waypoints 
186-189, 200-207, 218-222 and 230-232 were removed from the survey 
as too deep and not adjacent to a waypoint in the 2019 survey that 
contained vegetation.  Waypoints 236-242 were realigned to better 
encompass the Indian Point milfoil bed. Maps generated in 2019 are 
attached as Maps A and B. Maps generated in 2020 are attached as Maps 
C and D.

- Navigating to waypoints. The CLF purchased a new Samsung Galaxy 
S5e tablet this year that contained the necessary magnetometer, 
accelerometer and the GPS that were missing from last year’s tablet. 
This new tablet thus performed much better with the android-based 
Keuwlsoft GPS Waypoint Finder app in navigating to each individual 
waypoint. There are still some challenges to navigating to each waypoint 
with the app sometimes overshooting the mark and having to reverse 
course to land on the waypoint. However, it was a significant 
improvement over 2019 and we were able to get within 1 meter of the 
waypoints. Note that in the Waypoint Finder app, when selecting 
whether to use kilometers/meters or miles/feet, the app actually shows 



miles/meters instead. It should be noted since the GPS user must call out 
100 feet from the waypoint for other team members to begin their 
scouting of the area for vegetation, that translates to 30.5 meters.

- Survey detail. This year, with the knowledge that we should be 
recording densities we see ON THE WAY to a waypoint, and not just the 
density found AT a particular waypoint, this year’s survey better 
captures bed densities throughout the survey area. Thus, a comparison 
between the densities shown on the 2019 survey should not necessarily 
be made with densities on the 2020 survey. In 2019, density was taken 
just at the waypoint even though the team may have passed through a 
much denser area of vegetation on the way to the waypoint. 

- Rating density. The lake tracker survey instructions from DEC and 
APIPP stated that if vegetation was visible in the 100 feet zone before 
and at the waypoint, a rake toss is not necessary. However, we feel 
rake tosses are an important component of any vegetation survey. At a 
deeper waypoint vegetation such as milfoil, which tends to be at or 
near the surface, is clearly visible but the vegetation on the bottom of 
the lake is not able to be seen. The app requires one to enter 
information on both native and nonnative density. Without a rake toss, 
at deeper locations the bottom vegetation is thus not recorded. 
Therefore, for the 2020 survey rake tosses were done at almost all 
waypoints unless the bottom of the lake was clearly visible for the 
entire 100 feet trip to the next waypoint. Rake tosses at deeper points 
often yielded a significant amount of bottom vegetation that is now 
included in the data versus in 2019 where that information is missing. 
Deciding the density of milfoil remains an art as much as a science. 
Milfoil is slender and unless it is very dense, it is not always collected 
in a rake toss. Much depends on surface observations of density, 
which are highly variable according to viewing conditions. 
Assessments of density are also relative and depend on the observer’s 
assessment of conditions in a particular water body. 



- Survey team size. A three-person team is the optimum team size. 
When using just a two person team it is cumbersome to rake toss and 
record data since hands are then dirty and wet from the rake toss. 
Having one person using the tablet to navigate, one person on a phone 
to record the data and third person doing the rake toss was the most 
efficient method of collecting data. When out for long periods of time, 
the phone app uses a lot of battery power and several times the survey 
had to be called off for the day due to phone battery issues.

- Survey Time Requirement. The team finished the entire survey area in 
around 10 hours on seven different work days. Typically a work day 
was cut short because the wind would come up in the area making it 
difficult to navigate to the next waypoint. The Upper Lake is 
generally only wind free in the very early morning. It is rare to have 
an entire day that is wind-free. On two occasions the workday was cut 
short due to phone battery status.

- Plants found. Both native and invasive species were found during the 
rake toss portion of the survey. These species included: Large leaf 
Pond weed, slender leaf pond weed or leafy pondweed, Coontail, 
Eurasian Watermilfoil, naiad, elodea (slender waterweed), eel grass, 
bladderwort, spadderdock, white water lily, and pipewort, and 
Robbins pondweed.

Survey Findings

- Eurasian Watermilfoil Abundance. Of the 242 waypoints (where only 
221 were surveyed this season), there were 160 (66.1%) with no 
Eurasian Watermilfoil, 38 (15.7 %) with a few widely scattered milfoil 
plants,  21 (8.7 %) with trace to sparse abundance, and  23 (9.5%) with 
moderate to dense abundance (see table below). These were the 
observations for the area within 100 feet of the waypoint. There were 
sometimes notable variations in density observed outside this recording 
zone when traveling from point to point. 



Overall, 34 percent of the survey sites were found to have Eurasian 
milfoil. By comparison, 79.3 percent of the surveyed sites were found to 
have native vegetation. The South Inlet is productive for aquatic plant 
growth as has been noted in prior surveys and shown on habitat maps 
(See Map 1). The 2020 survey shows that native vegetation continues to 
have a strong presence in the South Inlet, a positive factor for mitigating 
the spread of Eurasian milfoil. 

Upper Chateaugay Lake-South Inlet

2020 Results including 242 sites

 
Each Survey site represents approximately 1 acre
34% of survey sites were found to have Eurasian watermilfoil

Upper Chateaugay Lake-South Inlet
2020 Results adjusted for just 221 sites surveyed

DENSITY CATAGORIES Native  
Numbers

Native 
%

Eurasian 
Milfoil 
numbers

Eurasian 
Milfoil %

None/Not Surveyed 50 20.7% 160 66.1%

Few Plants Widely Scattered 79 32.6% 38 15.7%

Trace/Sparse 58 24% 21 8.7%

Moderate/Dense 55 22.7% 23 9.5%

TOTALS 242 100% 242 100%

Density 
Catagories

Native Numbers Native % Eurasian Milfoil 
numbers

Eurasian Milfoil 
%

None 29 13.12% 139 62.90%

Few Plants 
Widely scattered

79 35.75% 38 17.19%

Trace/Sparce 58 26.24% 21 9.50%

Moderate/Dense 55 24.89% 23 10.41%

TOTALS 221 100% 221 100%



The above chart was created by APIPP and forwarded to the CLF.  Note that the 2019 results are 
based on the original 242 waypoints. For the 2020 results APIPP based their findings on only the 
221 waypoints that were surveyed.

- Survey Map. The map that resulted from the survey has increased our 
understanding of the milfoil distribution and density in the South Inlet. 
The red showing where milfoil is “moderate to dense” appears in a 
curved pattern on either side of the South Inlet. This pattern becomes 
even more obvious if the orange areas of “trace to sparse” milfoil are 
considered. The pattern is like a broken “W” seemingly interrupted by 
the outflow from the inlet. In this “outflow” area, there is very little 
milfoil—none or a few plants widely scattered. 

Underlying bathymetry could help explain the pattern of milfoil growth 
observed from the survey. In 2019, depth information was recorded for 
the eastern basin waypoints as part of the procedure when conducting 
rake tosses. It was noted that milfoil tends to favor deeper waters and 
was most abundant in depths of 8 to 11 feet. Separate depth information 
for each waypoint was not done in 2020. Unfortunately, the 2020 Early 
Detection Survey, discussed below, conducted by Adirondack Research 
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in the summer of 2020 did not provide detailed depth information for the 
South Inlet.

- Comparison to 2014 Eurasian milfoil survey. Before the Lake Tracker 
project, a visual surface survey of the location and density of the 
Eurasian milfoil beds in the South Inlet was conducted for the CLF by 
the Adirondack Watershed Institute (Map H below). It is possible to see 
similarities in the broad outlines of the milfoil beds, especially the outer 
perimeters. But the interior structure of the beds is not as clearly 
depicted as in the maps resulting from the Lake Tracker Survey protocol, 
which lend themselves to better interpretation. 

-Comparison to 2020 Adirondack Aquatic Invasive Species Survey-
Early Detection Team Report. During the summer of 2020, Adirondack 
Research, at the direction of APIPP, conducted a survey of the entire 
lake system. They provided maps and data collected using a Lowrence 
sonar unit to measure bottom hardness, bathymetry (depth), and 
vegetation biovolume (both native and invasive plant density in the 
water column). These Biobase surveys included shore-to-shore coverage 
for the Narrows. However, the reports for the Lower Lake and the Upper 
Lake only covered the littoral zone to a depth of approximately 15 feet. 
This was because the entire lake was not surveyed using their Lowrance 
sonar unit due to time constraints. At our request, Adirondack Research 
did provide us with the raw maps for both bottom hardness and depth 
from the BioBase system for the littoral zones of the Upper and Lower 
Lake and forwarded on the raw data to Leigh Walrath at the APA for use 
in future permitting. The maps for the Upper Lake are attached as Maps 
E and F.  It is difficult to ascertain detailed depth and hardness 
information from the BioBase maps because they are not fully rendered.

The broad outlines of the milfoil bed in South Inlet found by Adirondack 
Research differs significantly from the Lake Tracker Survey and our 
general knowledge of the outlines of the bed, especially the outer 
perimeters. The Early Detection Survey depicts the milfoil bed 
extending a considerable distance into the mouth of South Inlet which is 



incorrect. In addition, the interior structure of the beds is not as clearly 
depicted as in the maps resulting from the Lake Tracker Survey protocol, 
which lend themselves to better interpretation.

- Results for planning. The Lake Tracker Survey data provide insights 
about the location pattern and abundance of Eurasian milfoil that will be 
very helpful for planning future control work. If the South Inlet is 
divided into two semi-distinct milfoil beds, separated by a delta at the 
South Inlet, it could impact control strategies. For example, as the 
prevailing winds are from the southwest, milfoil removal has started 
along the western shoreline to reduce the spread downwind, especially to 
the developed eastern shoreline opposite. The plan has been to work 
from west to east, to avoid re-infesting harvested areas. However, if 
there is a natural buffer at the inlet, a pincer approach to control could be 
considered that would include working from the east as well. This would 
respond to concerns from shoreowners about the increasing milfoil 
abundance in the eastern basin. 

Having GPS data to locate areas of greatest abundance, especially when 
working in a large 200 acre site like the South Inlet is very valuable 
information.

- Looking Ahead. These findings support continued survey monitoring 
of the native and invasive plant growth. They also point to the need to 
have more detailed maps of the underlying bathymetry to better 
understand how plant growth and bathymetry are related. This would 
have very practical applications for controlling aquatic invasive plants. 
In addition, projects like this are a good way to mobilize volunteer 
participation in survey work that is designed and supported by 
professional expertise. 

  



 

MAP A-2019 Lake Tracker Survey-Unnumbered
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MAP B- 2019 Lake Tracker Survey-Numbered



MAP C- Lake Tracker Survey-2020 Unnumbered



MAP D-Lake Tracker Survey 2020-Numbered



 

MAP E -2020 Adirondack Aquatic Invasive Species Survey Adirondack Research



 

MAP F Biobase Map of Depth Upper Chateaugay Lake (Adirondack Research)









MAP G-Map of Bottom Hardness Adirondack Research
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MAP H- 2014 South Inlet Milfoil Survey 



MAP I-Upper Lake Depth


