[bookmark: _GoBack]CHARLESTON LAKE 2022 REPORT ON WATER QUALITY 
Charleston Lake Association has been sampling water for over 20 years. Again in 2022 summer, forty-two phosphorus samples and water clarity recordings were collected over the period May 25th to October 30th inclusive; six samples from each of seven basins in the lake. The parameters included water clarity (Secchi depth recordings), total phosphorus, calcium, and chloride. This is done in association with the Ministry of Environment Conservation and Parks (MECP) under their Lake Partner Program.
WATER CLARITY RESULTS
During the spring, summer and fall of 2022, Charleston Lake once again experienced excellent water clarity (Average Secchi depth 7.46m); this value is higher than the last 5 year average of 6.51m and closer to the 2009-2013 period when the zebra mussel colonization was at its peak. When compared to the first five years (2000 to 2004 inclusive) of clarity data the improvement is remarkable. The mean water clarity value for the first five years is 4.305 m. The largest part of the improvement in clarity is the result of the zebra mussel colonization of the lake, but that appears to have been stable for a number of years and the results continue to improve.  Donaldson Bay had the highest average clarity at 8.48m, ranging to Deep Water (Runnings Bay) at 6.87m average.
Table 1 shows the mean depths for the last 20 years for the whole lake as well as the individual basins  Figure 1 provides a graphical representation of the stability in the last 10 years for the whole lake.   Water clarity is mostly a representation of water turbidity and algae levels but Secchi disc readings can be impacted by overcast conditions, gusty winds and water surface conditions.  The recordings this year were done in mostly sunny weather with light winds.  All the readings in the basis are captured in the appendix.
Water clarity has improved so much in recent years that the mean value for the 21-year period of record (6.159 m) places Charleston Lake in the oligotrophic category for the entire time frame, despite the fact that for the first five years of that period (2000 to 2004 inclusive) the water clarity averaged only 4.305 m. Oligotrophic lakes have a water clarity > 5.0 metres. 
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FIGURE 1 Charleston Lake Yearly Mean (Whole Lake)
                  Secchi Disc Depth (m) 2000-2022 

TOTAL PHOSPHORUS (TP)

The 2022 total phosphorus from the MOECP Lake Partner Program showed a mean average of 8.93 ug/L compared to the previous 5 test periods (2016-2021) of 9.03 ug/L.  These levels are below (better) than the Provincial Water Quality Objective of 10 ug/L, and have been for over 10 years.  The period of 2000-2004 had a whole lake mean value of 14.027 ug/L, so the last 10 years have shown a remarkable improvement.  A big part of the initial improvement was the result of the zebra mussel colonization of the lake, but that appears to have been stable and/or declining for a number of years and the results continue to improve. The mean values (2022) for the various basins are 7.98 Donaldson Bay, 8.79 Deep Water (Runnings Bay), 8.85 Big Water, 8.92 Eastern Water, 8.95 Webster Bay, 9.48 Eastern Water, 9.56 Goose Island.  20 year results can be seen in Table 2 and Figure 1.  All results for 2022 basins can be found in Appendix.   
Charleston Lake has reached a new steady-state equilibrium with respect to total phosphorus concentration for the period 2009- 2022 inclusive that clearly places Charleston Lake in the oligotrophic category for this parameter.  Lakes in this category are typically clear, dilute and have low phytoplankton densities and rarely experience nuisance algal blooms.
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CALCIUM AND CHLORIDE
Mean Calcium (25.35mg/L) and Chloride (8.56) are close to values recorded as far back as 1975 and are not expected to decline as Charleston is not an acid stressed lake.
SUMMARY
We should take pride in the fact that our lake is in good shape.  Through a combination of good luck and good management we have seen Charleston Lake return to near pristine conditions from where it was a generation ago.  We can't take it for granted but we will continue to sample and monitor results and do what we can to make sure it stays this way.

John Willson and Gary Nielsen










APPENDIX

Detailed Results by Date and Basin
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TABLE 1 

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2021 2022 MEAN

Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi ALL

Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth YEARS

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)  (m) (m) (m)

822-1 BW 4.125 4.542 3.750 4.542 4.583 5.458 5.583 6.571 6.292 6.792 8.067 6.908 8.808 8.364 6.617 5.592 6.417 6.092 6.583 6.383 7.117 7.175 6.198

822-2 DW 4.542 4.933 3.956 4.625 4.833 5.542 5.625 7.107 6.925 7.283 8.442 7.690 8.667 8.208 6.900 5.925 6.692 6.817 6.283 6.633 6.950 6.867 6.429

822-3 DB 4.125 4.583 4.100 4.550 4.275 5.250 6.133 6.571 5.708 7.500 8.900 7.242 8.600 8.650 7.142 6.150 7.750 7.350 6.283 6.700 7.600 8.483 6.529

822-4 EW 4.083 4.458 3.944 4.208 4.950 5.458 5.500 6.786 6.708 7.000 8.292 7.292 7.750 7.667 6.450 5.725 6.825 6.250 6.183 6.408 6.564 7.975 6.203

822-5 GI 3.900 4.400 4.000 3.992 4.867 5.667 5.375 6.786 6.417 6.142 7.650 5.950 7.333 7.742 6.050 5.217 6.267 5.850 6.667 6.425 6.775 7.167 5.938

822-6 SW 4.125 4.417 3.583 4.292 4.683 5.417 5.167 5.679 5.333 6.192 7.442 6.117 6.708 7.708 6.042 5.275 5.983 5.275 5.542 5.792 6.408 7.550 5.670

822-7 WB 4.125 4.250 3.778 4.042 4.517 5.917 5.708 6.786 5.833 6.625 7.629 6.842 7.808 8.600 6.657 6.264 6.675 6.558 6.308 6.567 6.700 7.017 6.146

6.159

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2021 2022 MEAN

Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi Secchi ALL

Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth Depth YEARS

(m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m) (m)  (m) (m) (m)

Maximum 4.542 4.933 4.100 4.625 4.950 5.917 6.133 7.107 6.925 7.500 8.900 7.690 8.808 8.650 7.142 6.264 7.750 7.350 6.667 6.700 7.600 8.483 6.529

Minimum 3.900 4.250 3.583 3.992 4.275 5.250 5.167 5.679 5.333 6.142 7.442 5.950 6.708 7.667 6.042 5.217 5.983 5.275 5.542 5.792 6.408 6.867 5.670

Mean 4.146 4.512 3.873 4.322 4.673 5.530 5.584 6.612 6.174 6.791 8.060 6.863 7.953 8.134 6.551 5.735 6.658 6.313 6.264 6.415 6.873 7.462 6.159

Std.Dev.  0.19280.21460.17690.25610.23480.21220.30090.44900.57200.51570.52300.63300.78060.42720.40970.40590.56100.67500.3639 0.3003 0.3969 0.5826 0.2679

BIG WATER -BW                               DEEP WATER -DW                      DONALDSON BAY -DB               GOOSE ISLAND -GI

WEBSTER BAY -WB                         EASTERN WATER -EW               SOUTHERN WATER -SW

CHARLESTON LAKE 

MEAN SECCHI DISC DEPTH 

VALUES BY LAKE BASIN 2000-2022 

AND WHOLE LAKE MEAN VALUES 

FOR ALL YEARS

WHOLE LAKE MEAN SECCHI DISC DEPTH BY YEAR (m)
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TABLE 2

2000 2001 2002 2003 2004

2005

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2021 2022 MEAN 

TP  TP  TP  TP  TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP ALL 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L YEARS

822-1 BW 15.0 12.0 16.5 12.36813.11311.595 12.33 10.88910.623 9.193 8.933 9.017 7.260 9.067 9.283 9.567 8.483 9.50 9.30 9.32 9.12 8.85 10.514

822-2 DW 12.0 14.0 18.5 12.47512.34711.41511.21310.35311.34510.024 8.753 9.020 7.720 9.233 9.100 9.600 8.650 9.24 9.90 9.50 8.60 8.79 10.536

822-3 DB 15.7 13.7 16.4 14.32513.32312.55311.183 9.954 11.212 9.334 8.492 9.067 7.280 9.300 8.417 9.067 8.167 7.30 8.72 9.22 7.97 7.98 10.394

822-4 EW 16.3 13.7 16.3 10.55812.34310.47711.59310.52710.161 9.793 8.565 9.000 7.440 8.800 8.900 9.583 9.233 9.07 9.18 9.17 8.46 8.92 10.367

822-5 GI 14.0 14.0 18.6 13.625 13.24 11.33 11.91110.73010.36210.469 8.485 9.550 7.680 8.883 9.717 9.367 8.317 9.95 8.75 9.38 8.76 9.56 10.757

822-6 SW 12.7 12.3 15.5 12.61813.682 12.28 12.01110.96413.93213.38411.60012.500 8.660 8.800 9.167 9.700 10.250 10.02 9.82 10.18 9.79 9.48 11.333

822-7 WB 11.3 14.7 16.2 13.05814.48511.01512.96110.345 11.01 10.099 8.813 9.467 8.180 8.450 8.900 9.117 7.983 8.10 9.08 9.28 8.28 8.95 10.444

10.621

2000 2001 2002 2003 2004

2005

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2021 2022

TP  TP  TP  TP  TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP TP ALL 

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L YEARS

Maximum 16.30014.70018.60014.32514.48512.55312.96110.96413.93213.38411.60012.500 8.660 9.300 9.717 9.700 10.25010.020 9.900 10.180 9.790 9.557 18.600

Minimum 11.30012.00015.50010.55812.34310.47711.183 9.954 10.161 9.193 8.485 9.000 7.260 8.450 8.417 9.067 7.983 7.300 8.720 9.170 7.970 7.982 7.260

Mean 13.86 13.49 16.86 12.72 13.22 11.52 11.89 10.54 11.24 10.33 9.09 9.66 7.75 8.93 9.07 9.43 8.73 9.03 9.25 9.44 8.71 8.93 10.62

Std.Dev.  1.91560.97541.20121.18170.74920.71210.63270.35451.26671.41811.11911.27310.51250.29260.39970.25090.78280.99590.4681 0.3454 0.5978 0.5189 0.4429

CHARLESTON LAKE

MEAN TOTAL PHOSPHORUS 

VALUES BY LAKE BASIN 

2000 -2022 

AND WHOLE LAKE MEAN VALUES 

FOR ALL YEARS 

BIG WATER -BW               DEEP WATER -DW                  DONALDSON BAY -DB          GOOSE ISLAND -GI                  

WEBSTER BAY -WB         EASTERN WATER -EW          SOUTHERN WATER -SW

WHOLE LAKE MEAN TOTAL PHOSPHORUS VALUEBY YEAR 
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Basin STN

Site 

ID Date TP1 TP2 Ca Cl TP avg

TP season 

avg

Secchi 

Depth

Secchi 

Avg

Surface 

Temp

Charleston Lake ug/L ug/L mg/L mg/L ug/L ug/L m m C

Big Water 822 1 24-May-22 16.00 16.10 25.70 8.52

16.05 8.85

4.30

7.18 18.1

Big Water 822 1 28-Jun-22 9.47 8.67 25.00 8.55

9.07

6.20

23.5

Big Water 822 1 27-Jul-22 7.66 6.95 23.80 8.95

7.305

7.40

26.0

Big Water 822 1 28-Aug-22 9.01 8.75 25.10 9.21

8.88

8.75

25.0

Big Water 822 1 30-Sep-22 8.01 8.22 25.60 8.98

8.115

8.30

18.2

Big Water 822 1 30-Oct-22 10.30 11.50 25.30 8.97

10.9

8.10

12.2

Deep Water 822 2 24-May-22 10.20 10.20 25.40 8.25

10.2 8.79

4.00

6.87 16.6

Deep Water 822 2 28-Jun-22 11.00 8.97 25.20 8.33

9.985

6.50

22.8

Deep Water 822 2 27-Jul-22 7.54 7.85 25.40 8.77

7.695

7.00

26.0

Deep Water 822 2 28-Aug-22 7.71 7.87 26.20 8.68

7.79

7.20

24.5

Deep Water 822 2 30-Sep-22 8.38 8.21 24.80 8.51

8.295

7.70

17.6

Deep Water 822 2 30-Oct-22 14.90 13.70 25.00 8.78

14.3

8.80

12.0

Donaldson Bay 822 3 24-May-22 8.11 8.09 24.80 7.62

8.1 7.98

6.40

8.48 17.4

Donaldson Bay 822 3 28-Jun-22 8.25 7.86 25.80 7.81

8.055

8.20

23.5

Donaldson Bay 822 3 27-Jul-22 7.97 6.75 25.50 8.26

7.36

7.30

25.8

Donaldson Bay 822 3 28-Aug-22 7.53 7.71 26.10 7.89

7.62

9.10

24.3

Donaldson Bay 822 3 30-Sep-22 8.10 8.03 26.00 8.35

8.065

10.30

18.5

Donaldson Bay 822 3 30-Oct-22 8.65 8.73 25.10 8.44

8.69

9.60

12.5

Eastern Waters 822 4 24-May-22 9.65 9.67 25.40 8.65

9.66 8.92

6.60

7.98 15.8

Eastern Waters 822 4 28-Jun-22 8.29 8.15 25.60 8.52

8.22

7.00

24.0

Eastern Waters 822 4 27-Jul-22 8.31 8.33 25.40 8.47

8.32

5.20

26.0

Eastern Waters 822 4 28-Aug-22 8.99 9.45 25.70 8.46

9.22

9.75

24.3

Eastern Waters 822 4 30-Sep-22 8.37 8.08 25.90 8.65

8.225

9.30

18.0

Eastern Waters 822 4 30-Oct-22 9.79 9.95 24.80 8.94

9.87

10.00

12.0

Mean for Season

8.97 8.90 25.35 8.56 9.24 8.93 7.46 7.46
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Basin STN

Site 

ID Date TP1 TP2 Ca Cl TP avg

TP season 

avg

Secchi 

Depth

Secchi 

Avg

Surface 

Temp

Charleston Lake ug/L ug/L mg/L mg/L ug/L ug/L m m C

Goose Island 822 5 24-May-22 8.86 8.81 26.10 8.70

8.835 9.56

6.20

7.17 17.3

Goose Island 822 5 28-Jun-22 10.60 10.40 25.30 8.55

10.5

5.00

23.5

Goose Island 822 5 27-Jul-22 11.10 11.20 25.40 8.79

11.15

4.00

26.0

Goose Island 822 5 28-Aug-22 8.86 9.17 25.80 8.50

9.015

9.70

24.3

Goose Island 822 5 30-Sep-22 8.49 8.82 26.40 8.71

8.655

9.50

17.9

Goose Island 822 5 30-Oct-22 9.19 9.18 25.00 8.97

9.185

8.60

12.5

Southern Waters 822 6 24-May-22 9.12 8.71 25.10 8.61

8.915 9.48

6.80

7.55 15.6

Southern Waters 822 6 28-Jun-22 8.70 8.71 24.70 8.47

8.705

8.60

24.0

Southern Waters 822 6 27-Jul-22 8.63 7.90 25.60 9.18

8.265

5.80

26.2

Southern Waters 822 6 28-Aug-22 9.54 9.81 24.50 8.39

9.675

7.80

24.6

Southern Waters 822 6 30-Sep-22 10.70 10.90 26.10 8.64

10.8

8.50

18.0

Southern Waters 822 6 30-Oct-22 10.50 10.50 24.40 8.91

10.5

7.80

12.0

Webster Bay 822 7 24-May-22 8.50 8.62 25.10 8.14

8.56 8.95

5.20

7.02 18.1

Webster Bay 822 7 28-Jun-22 9.17 8.99 25.20 8.14

9.08

6.50

23.5

Webster Bay 822 7 27-Jul-22 8.05 8.64 25.30 8.67

8.345

5.80

26.0

Webster Bay 822 7 28-Aug-22 8.40 8.75 25.90 8.60

8.575

7.30

25.0

Webster Bay 822 7 30-Sep-22 8.56 9.09 26.00 8.31

8.825

8.70

18.2

Webster Bay 822 7 30-Oct-22 10.60 10.00 24.30 8.63

10.3

8.60

12.2

Mean for Season

8.97 8.90 25.35 8.56 9.24 8.93 7.46 7.46


