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2023 CLWA Temperature at Depth Project

Report Prepared by Joel Pasternack,
CLWA Board Member and Citizen Science Committee Member

CLWA Temperature at Depth Project is a Citizens Science Committee project. The work is done
by CLWA volunteers.

2023 Volunteer team:

1. Brian and Dolores Perkins started the season off Granger Point. In August they moved
their measuring site south to a position north of the boat NYS DEC boat launch. Brian
and Dolores also did temperature readings in the West River close to where it enters
into the lake.

H. “Bick” Bicknell joined the team in August and did measurements off Granger Pt
Alan Krautwurst measured off Vine Valley

Dee Crofton measured off Seneca Point

Wade Sarkis measured off Black Point

Joel Pasternack measured off Fair Oaks Ave between Deep Run and Pelican Point
Scott Hill measured off Tichenor Point,

Doug Merrill measured off the Canandaigua Water treatment plant
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The 2023 data builds on CLWA temperature at depth data from 2022, and 17 years of data
from 2005 to 2021, compiled by Professor John Halfman of Hobart and William Smith College.

Some basic science helps to understand temperature measurements in a fresh water
lake. Water is most dense at 4 degrees Centigrade (39 degrees Fahrenheit). The heaviest
water sinks to the bottom, so throughout the year, the water in the deepest regions of the lake
is 4 degrees C. In a typical winter, the water temperature doesn’t vary much with depth. In
late spring, the surface water warms, and a transition zone develops between warm water
above and cold water below. This transition zone is called the thermocline, which is
demonstrated as a steep decline on a curve of temperature vs depth. Monitoring the
thermocline is key to understanding the overall temperature of the lake. The thermocline is
both a physical and biological transition zone.

The 8 CLWA volunteers collected a lot of data. From April to November 2023, there
were 119 separate trips out on the lake to take temperature measurements. The volunteers
record temperature at each meter of descent through the water column, so each trip out on
the lake generates 30 to 50 individual temperature readings, so we have over 4,000 data points.
The data can be analyzed and displayed in various ways. For each volunteer site we will:

1. Show the curve of temperature vs depth for each day a volunteer was out on the

lake.

2. Show the curve of temperature at each depth over the course of the season.

3. Calculate the average temperature from 1 to 15 meters for each of the sites and

show the graph of this average temperature over the course of the season.



Appendix:

Temperature in Degrees C

30

25

20

15

10

b

Work incorporating Halfman’s data on Temperature and Specific Conductivity

Demonstrate the depth of the 10 degree C line (50 degrees F), over the course of the
season.

Show graphs comparing the findings at the various sites.

Show the depth of the thermocline over the course of the season.

Below is a recap of the data collected at the various sites, going from north to south.

Off the Canandaigua Water Treatment Plant — Doug Merrill

This is the most northern site for the temperature at depth project. The depth of the
lake at this site is approximately 30 meters. The measurements at this site are of
special interest as it reflects water temperature near the water intake for the City of
Canandaigua. We will show the necessary depth of the water intake if it is desired to
have the intake below some predetermined temperature, or below the thermocline.

2023 Temperature vs Depth
Cndga Water Treatment Plant (DM)
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Below is the same data with each curve representing the temperature at a fixed depth over the
course of the season.

2023 Temperature Curves at Each
Depth

Cndga Water Treatment Plant (DM)
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Showing just the curves for 12, 14, 16, 18, and 20 meters the above graph becomes:

2023 Temperature Curves at selected depth
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This graph indicates that if it were desirable to have the water temperature at the City intake 15
degrees (59 F) or colder, the intake pipe should be at least 18 meters (59 feet) below the surface.

It may be desirable to have the intake below the thermocline. The thermocline develops in mid-
May and is apparent on the June 7 curve. Below shows the depth of the top and bottom of
thermocline over the course of the season.
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2023 Top & Bottom of Thermocline
Water Treatment Plant - DM
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We see that if the City water treatment plant intake is below 18 meters it would be below the
thermocline for the entire warm weather season.

11. Off Tichenor Point — Scott Hill



Appendix: Work incorporating Halfman’s data on Temperature and Specific Conductivity

Temperature in Degrees C

30

25 |

20

16 |

10

0

——15-Jul

10

2023 Temperature vs Depth
Tichenor Point (SH)
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2023 Tichenor Point

Average Temperatures at 15 & 30 meters
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111 Off Fair Oaks Ave - East side of lake between Deep Run and Pelican Point — Joel
Pasternack

This site is approximately % of a mile south of the water intake pipe for the Gorham
Water Treatment plant.
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2023 Temperéture vs Depth
Fair Oaks (JP)
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Below is the same data showing the temperature curves for each depth.
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2023 Temperature vs date at various depths
Fair Oaks
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Showing just the curves for 12, 14, 16, 18, and 20 meters the above graph becomes:
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2023 Temperature vs date at various depths
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This graph suggests that if it were desirable to have the water temperature at the intake for the
Gorham Water Treatment Plant 15 degrees (59 F) or colder, the intake pipe should be at least 18
meters (59 feet) below the surface.

It may be desirable to have the intake below the thermocline. The thermocline develops in mid-
May and is well defined on all the curves from May 31 till the end of season. Below shows the
depth of the top and bottom of thermocline over the course of the season.
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2023 Top & Bottom of Thermocline
Off Fair Oaks - (JP)
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If the Gorham water treatment plant intake is below 18 meters, it would be below the
thermocline for the entire warm weather except for early November. However, it’s important to
recognize that in November, even though the thermocline is deep, below 20 meters, the
temperature of the water above the thermocline is cold, less than 15 degrees C (59 degrees F).
Observe the graph of the temperature curves in September to early November. The temperature
above the thermocline in November is about 12.5 degrees C (54.5 degrees F).
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2023 Temperéture vs Depth
Fair Oaks (JP)
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Average Temperature off Fair Oaks - 2023
down to 15 & 30 meters
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To assess temperature from year to year, we calculated the average temperature 1 to 15 meters
for each measurement in 2022, and 2023. The graph below shows the curves of average
temperature. This data shows similar pattern 2022 and 2023.
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Average Temperature off Fair Oaks
1 to 15 meters - 2022 & 2023
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IV.  Off Black Point on west side of lake — Measurements taken by Wade Sarkis
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2023 Temperature vs Depth
Black Point (WS)
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With an artistic flair, this is a graph of the temperature recorded at each depth over the
course of the seasons:
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2023 Temperature Curves for Each Depth
Black Point (WS)
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Off Seneca Point — Measurements taken by Dee Crofton
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2023 Temperature vs Depth
Seneca Point (DC)
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This is a graph of the temperature recorded at each depth over the course of the seasons:
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VI.  Off Vine Valley — Measurements taken by Alan Krautwurst
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2023 Temperature vs Depth
Vine Valley (AK)
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This is a graph of the temperature recorded at each depth over the course of the seasons:
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2023 Temperature Curves at Each Depth
Vine Valley (AK)
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VII. Between Granger Point on west side and White Rock on east — Bick Bicknell

Bick Bicknell joined the Temperature at Depth team in August. He is an experienced
fisherman going out often, sometime twice per day at south end of lake. We look
forward to his contributions to this project in years to come.

Bick took over taking measurements off Granger Point, where Brian & Dolores
Perkins had been working. The Perkins moved south to a place north of the NY DEC
boat launch in Woodville.
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2023 Temperature Curves for Each Depth
off Granger Point - Bicknell & Perkins
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In general the North end of the Lake is slightly warmer than the south as indicated by
this graph.
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2023 Average Temperature 1 to 15 meters
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VIII. South end of lake, north of NYS Dec launch — Dolores and Brian Perkins
Notice the lake is not as deep at the south end where the West River and Naples
Creek drain into the lake.
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2023 Temperature vs Depth
South End (D&B Perkins)

25

R 1

20

15 \

10

Temperature in Degrees C

0 5 10 15 20 25 30 35 40
Depth in Meters

——2-Aug -=-11-Aug -=-17-Aug -+-23-Aug -+—1-Sep —-6-Sep 18-Sep —=-30-Sep

Temperature curves for each depth are:



Appendix: Work incorporating Halfman’s data on Temperature and Specific Conductivity

2023 Temperature curves for each Depth
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IX.  In West River near confluence with Naples Creek and Canandaigua Lake — Dolores
& Brian Perkins

Brian and Dolores had to evade the thick weeds to paddle their kayak up the mouth of
the West River to take these readings:
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1 meter 2 meters 3 meters
29-Jun 20.3 20.1 19.6
2-Aug 20.1 20 19.6
11-Aug 21.9 21.8
17-Aug 21.5 20.8
23-Aug 21.2 21.2
1-Sep 19.6 19.7 19.6
6-Sep 23.9 23.9
18-Sep 18.3 18.3
30-Sep 16 16

In general, the lake water was warmer than the West River (range 0.7 to 3.5 degrees
C) except on September 6, as indicated by this data:
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Difference between lake and West River

1 meter
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Summary themes:
a. The lake is slightly warmer in the north than in the south, as shown by
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comparing average temp 1 to 15 meters at the Canandaigua Water Treatment
Plant in the North with the readings off Granger Point in the south. This was
also observed in 2022.
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b. Except for the most northern and southern sites, the temperature is similar at the
various sites:

2023 Average Temperature 1 to 15 meters]
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If we remove the Water Treatment Plant, the south end, and the shortened Tichenor Point
season we have curves that look similar:
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2023 Average Temperature 1 to 15 meters
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c. There is cyclic variation in the temperature for each depth demonstrated
particularly at depths between 10 and 20 meters. We see this at each site. For
example, the temperature curves for depth at Vine Valley:

2023 Temperature Curves at Each Depth
Vine Valley (AK)
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d. The depth at which the water is 10 degrees C (50 F) or colder is of interest to
trout fisherman because the trout prefer that temperature. Notice the 10-degree

line gets deeper as the season progresses with ups and downs.

2023 Temperature less than 10 degrees C
Fair Oaks, Seneca Pt, Vine Valley
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The ups and downs are not surprising considering the cyclic variation of temperature on the
depth curves noted in section c.

e. The temperature readings are similar in 2023 to the reading taken in 2022. For
example, the curves of average temperature 1 to 15 meters off the Water
Treatment Plant is:
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2022 & 2023 Cndga Water Treatment Plant
Average Temp 1 to 15 meters
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There were fewer readings taken in 2022, and 2023 is a bit cooler at this site. However, at Fair
Oaks, the average temperatures are similar (see below):
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Average Temperature off Fair Oaks
1 to 15 meters - 2022 & 2023
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If we are interested in overall heat energy in the lake in successive years it may be important to
have data from early spring into the fall. Comparing 2022 and 2023, if we measure from Junel
to September 21, year 2022 is slightly warmer, but if early spring and fall are included, 2023 is
warmer.

Average temp to 15 meters

2022 2023 '23-'22
June 1 to September 21 20.80 20.67 -0.13
April 15 to November 4 15.78 16.74 0.95
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There are higher temperatures in Figure 3, indicating an increase in recent years. Within

Figure 3, 2022 and 2023 have relatively higher temperatures compared to the results
from 2020 and 2021.
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Average temp to 15 meters

May 31 to September 19
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2005 2007 2009 2011 2013 2015 2017 2019 2021 2023 2025
Regression Statistics
Multiple R 0.735405559
R Square 0.540821336
Adjusted R Square 0.51212267
Standard Error 0.705787398
Observations 18
ANOVA
df SS MS F Significance F
Regression 1 9.387282735 9.387282735 18.8448246 0.00050553
Residual 16 7.970173613 0.498135851
Total 17 17.35745635
Coefficients Standard Error t Stat P-value Lower 95% Upper 95%  Lower 99.0% Upper 99.0%

Intercept -261.7874777 64.59452676 -4.05278111 0.000923693 -398.721757 -124.853198 -450.453984  -73.120971
XVariable 1 0.139194815 0.032064687 4.341062612 0.00050553 0.071220715 0.207168916 0.045540866 0.232848765
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Specific conductivity average surface to 50 meters from Halfman’s Site 1 data base.

May June July August September average of 5 stddev$S
2021 441.088 442.271 441.685 440.858 439.359 441.052 1.095
2020 443.859 444.243 445139 446.249 432.301 442,358 5.697
2019 427.805 427.659 426.564 426.820 424.911 426.752 1.158
2018 422.066 420.740 419.095 417.550 417.818 419.454 1.930

Data from 2018 to 2021 is consistent with electrolyte loading over winter and spec conductivity
decreasing from May to September except different in 2020. During 2020, August has greater
Spec Cond than May, June or July. Analysis of years 2005 to 2017 to come.

More work needs to be done planning future monitoring of Specific Conductance.

Graphs copied from Professor JD Halfman’s online website:
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Appendix: Work incorporating Halfman’s data on Temperature and Specific Conductivity
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