Water Quality Analysis – Chemistry (Phosphorus, Nitrogen, E-Coli, Coliforms) – 2008 through 2019
Prepared by Ian Mackenzie
Total Coliforms
Analysis of 5 sets of data 2008, 2011, 2014, 2017 and 2019 are provided below.   
Two sets of charts are presented.  The first set uses four ‘lake zones’ I created simply to allow grouping and averaging for comparison purposes.   Definition of which of the 21 sites are in what zone is Appendix 1.
Zone Averages
Total Coliform counts don’t lend themselves to averages as the numbers vary wildly.  However it is useful to see the trends over time in the 4 zones.
The overall trendlines are pretty stable for Coliforms.   South end locations indicate a steep increase but the locations sampled have increased from 3 in 2008, 5 in 2011 and 2014 up to 6 in 2017 and 2019.   Two of the locations added in ’17 and ’19, namely inflow to the lake past 4 Loons and deep in Smith Marina bay have added to the counts… so they may have been just as high in 2008 and 2011 but weren’t measured.
Because of this, I don’t believe we have an increasing trend in Total Coliforms.

Lake Zone Averages by Year.   Note: Scale varies CONSIDERABLY
Overall, I don’t see an increasing trend, with the caveat on the South End noted in the previous section.
Averages aren’t the best way to show this data, APPENDIX 2 shows the Raw Coliforms data which you can see varies a LOT.
SO WHAT?  For Context, the recommended maximum for swimming is 200 cfu/100ml, and the maximum we’ve ever measured was 144 cfu/100ml in 2017 at one location - the inflow to the lake past 4 Loons.

 



Detailed Coliform Results by Lake Zone – measured in cfu/100ml



E-Coli
We’ve Sampled for E-Coli each time and in all years there have been very few sites having measurable amounts.
The standard for Recreational Waters in Ontario as of 2018 is <400 E-Coli count / 100 ml.  We have been well below that in all locations, all years.


Total Phosphorus
The Results for Total Phosphorus appear well within the Target levels of between 0.02 and 0.5 mg/litre, however the trend is increasing.
It is interesting that Otter Lake saw a spike of Phosphorus in the 2019 sample; before that the Otter Lake samples had been consistent with findings in the rest of the lake.

On the following page you’ll find a chart for each year  showing the averages by zone.



The following charts show individual phosphorus readings by location, by year.  Grouped into ‘Zones’ simply to get them all displayed.

Otter Lake had the highest reading in the history of our sampling in 2019.   This sample was taken in the middle of the main channel.
Much higher than elsewhere on the lake




Nitrogen (Total Kjeldhal Nitrogen mg/l)
Nitrogen levels have been quite stable over the years of testing, however in all cases well above the target for freshwater lakes of 0.02 mg/l.
Nitrogen samples in 2019:  16 samples were 0.3 mg/l and 5 samples were 0.4 mg/l; very little variance and a small Standard Deviation.
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Appendix 1
Definition of lake ‘Zones’ used in presentation of averages and to show groups of data of a reasonable size.  C = ‘Central’, S = South End, N = North End and O = Otter Lake:

	1
	entrance west bay 
	C

	2
	off squaw point
	C

	3
	lighthouse
	S

	4
	4 loons
	S

	5
	near 800/810 (Dan Derumaux)
	C

	6
	end of Mackie bay
	N

	7
	off Elmardon, North end of island
	C

	8
	end of Regina bay
	N

	9
	210, 213, 920, entry to Squally Bay from South
	N

	10
	north end narrows, lake side of narrows
	N

	11
	north end - dam
	N

	12
	Otter Lk - potholes
	O

	13
	Otter - main channel centre left on entry to Otter
	O

	14
	Otter narrows, Weslemkoon side
	O

	15
	near Wes. Marina, across channel NE of marina
	S

	16
	end of West bay near 627, 626
	C

	17
	inflow past 4 loons as far as a boat can go
	S

	18
	Seymour creek past 395 up the creek
	S

	19
	near 519, 520, 521, Smith’s Marina bay
	S

	20
	north end NW passg
	N

	21
	Squally bay
	N





APPENDIX 2 – Raw Data from Caducean Labs
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Otter Lake Total Coliforms

2008	Otter Lk - potholes	Otter - main channel	Otter narrows	4	1	5	2011	Otter Lk - potholes	Otter - main channel	Otter narrows	2	4	6	2014	Otter Lk - potholes	Otter - main channel	Otter narrows	20	0	0	2017	Otter Lk - potholes	Otter - main channel	Otter narrows	6	2	6	2019	Otter Lk - potholes	Otter - main channel	Otter narrows	0	4	6	



Lake Weslemkoon Central Locations
Total Coliform

2008	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	4	3	4	3	2	2011	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	16	8	4	2	4	2014	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	0	20	0	10	0	2017	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	6	4	2	4	0	2019	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	14	0	4	0	16	



Lake Weslemkoon South End Locations
Total Coliform 

2008	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	0	0	1	2011	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	4	4	0	30	32	2014	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	10	10	0	100	40	2017	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	10	104	28	144	30	42	2019	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	8	8	6	30	14	64	



Lake Weslemkoon North End locations
Total Coliform

2008	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	9	4	16	5	8	2011	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2	4	6	8	14	2014	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	0	10	10	20	0	2017	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2	2	12	14	10	12	8	2019	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	10	2	4	12	2	18	4	



Lake Weslemkoon Central Locations
E-Coli

2008	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	1	1	0	0	0	2011	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	0	0	0	0	0	2014	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	0	0	6	0	2	2017	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	0	0	0	0	0	2019	entrance west bay	off squaw point	near 800/810	off Elmardon	end of West bay	0	0	0	0	0	



Lake Weslemkoon South End Locations
E-Coli

2008	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	0	1	0	2011	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	0	2	0	2	8	2014	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	2	4	0	8	12	2017	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	1	31	1	27	4	41	2019	lighthouse	4 loons	near Wes. Marina	inflow past 4 loons	Seymour creek	near 519, 520, 521	0	0	0	4	0	54	



Otter Lake E-Coli

2008	Otter Lk - potholes	Otter - main channel	Otter narrows	2	0	0	2011	Otter Lk - potholes	Otter - main channel	Otter narrows	0	0	0	2014	Otter Lk - potholes	Otter - main channel	Otter narrows	0	0	0	2017	Otter Lk - potholes	Otter - main channel	Otter narrows	0	0	0	2019	Otter Lk - potholes	Otter - main channel	Otter narrows	0	0	0	



North End Zone Lake Weslemkoon E-Coli

2008	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	0	0	0	1	1	2011	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2014	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2017	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2019	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2	0	0	0	0	



Phosphorus Lake Zone Averages 2008-2019

Central Wes	Phosphorus Avg 2008	Phosphorus Avg 2011	Phosphorus Avg 2014	Phosphorus Avg 2017	Phosphorus Avg 2019	0	8.0000000000000002E-3	1.04E-2	2.58E-2	1.7000000000000001E-2	North Wes	Phosphorus Avg 2008	Phosphorus Avg 2011	Phosphorus Avg 2014	Phosphorus Avg 2017	Phosphorus Avg 2019	2E-3	1.4599999999999998E-2	1.06E-2	2.3571428571428573E-2	2.7857142857142858E-2	Otter	Phosphorus Avg 2008	Phosphorus Avg 2011	Phosphorus Avg 2014	Phosphorus Avg 2017	Phosphorus Avg 2019	0	1.9E-2	1.1666666666666667E-2	2.1666666666666667E-2	6.6000000000000003E-2	South Wes	Phosphorus Avg 2008	Phosphorus Avg 2011	Phosphorus Avg 2014	Phosphorus Avg 2017	Phosphorus Avg 2019	0	9.1999999999999998E-3	1.6800000000000002E-2	3.0166666666666665E-2	2.6499999999999999E-2	



Phosphorus Zone Averages 2008
Note: scale is minute, only detected in 2 of 16 locations

Central Wes	North Wes	Otter	South Wes	0	2E-3	0	0	


Phosphorus Zone Averages 2011

Central Wes	North Wes	Otter	South Wes	8.0000000000000002E-3	1.4599999999999998E-2	1.9E-2	9.1999999999999998E-3	


Phosphorus Zone Averages 2014

Central Wes	North Wes	Otter	South Wes	1.04E-2	1.06E-2	1.1666666666666667E-2	1.6800000000000002E-2	


Phosphorus Zone Averages 2017

Central Wes	North End Wes	Otter	South End Wes	2.58E-2	2.3571428571428573E-2	2.1666666666666667E-2	3.0166666666666665E-2	


Phosphorus Zone Averages 2019

Central	NorthEnd	Otter	SouthEnd	1.7000000000000001E-2	2.7857142857142858E-2	6.6000000000000003E-2	2.6499999999999999E-2	


Lake Weslemkoon Central
Total Phosphorus

entrance west bay	2008	2011	2014	2017	2019	0	8.9999999999999993E-3	1.0999999999999999E-2	6.0000000000000001E-3	0.02	off squaw point	2008	2011	2014	2017	2019	0	1.0999999999999999E-2	8.9999999999999993E-3	2.5999999999999999E-2	2.5999999999999999E-2	near 800/810	2008	2011	2014	2017	2019	0	0.01	0.01	4.7E-2	1.0999999999999999E-2	off Elmardon	2008	2011	2014	2017	2019	0	4.0000000000000001E-3	1.2E-2	1.7000000000000001E-2	2.3E-2	end of West bay	2008	2011	2014	2017	2019	0	6.0000000000000001E-3	0.01	3.3000000000000002E-2	5.0000000000000001E-3	



Lake Weslemkoon South End
Total Phosphorus

lighthouse	2008	2011	2014	2017	2019	0	0.01	8.0000000000000002E-3	1.0999999999999999E-2	3.3000000000000002E-2	4 loons	2008	2011	2014	2017	2019	0	1.9E-2	2.5999999999999999E-2	2.1000000000000001E-2	3.4000000000000002E-2	near Wes. Marina	2008	2011	2014	2017	2019	0	3.0000000000000001E-3	1.2E-2	1.9E-2	2.7E-2	inflow past 4 loons	2008	2011	2014	2017	2019	1.0999999999999999E-2	2.5000000000000001E-2	3.9E-2	0.02	Seymour creek	2008	2011	2014	2017	2019	3.0000000000000001E-3	1.2999999999999999E-2	2.1999999999999999E-2	7.0000000000000001E-3	near 519, 520, 521	2008	2011	2014	2017	2019	6.9000000000000006E-2	3.7999999999999999E-2	



Otter Lake Total Phosphorus

Otter Lk - potholes	2008	2011	2014	2017	2019	0	8.0000000000000002E-3	0.01	7.0000000000000001E-3	6.6000000000000003E-2	Otter - main channel	2008	2011	2014	2017	2019	0	2E-3	8.9999999999999993E-3	0.04	9.1999999999999998E-2	Otter narrows	2008	2011	2014	2017	2019	0	4.7E-2	1.6E-2	1.7999999999999999E-2	0.04	



Lake Weslemkoon North End Total Phosphorus

end of Mackie bay	2008	2011	2014	2017	2019	0	1.0999999999999999E-2	0.01	5.6000000000000001E-2	8.9999999999999993E-3	end of Regina bay	2008	2011	2014	2017	2019	0	2.3E-2	8.9999999999999993E-3	8.0000000000000002E-3	0.02	near 210, 213, 920	2008	2011	2014	2017	2019	0.01	2.1999999999999999E-2	1.0999999999999999E-2	8.9999999999999993E-3	4.7E-2	north end narrows	2008	2011	2014	2017	2019	0	5.0000000000000001E-3	1.2999999999999999E-2	3.2000000000000001E-2	3.3000000000000002E-2	north end - dam	2008	2011	2014	2017	2019	0	1.2E-2	0.01	8.0000000000000002E-3	2.4E-2	north end NW passg	2008	2011	2014	2017	2019	0.04	2.5999999999999999E-2	Squally bay	2008	2011	2014	2017	2019	1.2E-2	3.5999999999999997E-2	



Nitrogen (TKN) Lake Zone Averages 2008-2019

Central Wes	Nitrogen Avg 2008	Nitrogen Avg 2011	Nitrogen Avg 2014	Nitrogen Avg 2017	Nitrogen Avg 2019	0.18340000000000001	0.13200000000000001	0.32	0.38600000000000001	0.3	North Wes	Nitrogen Avg 2008	Nitrogen Avg 2011	Nitrogen Avg 2014	Nitrogen Avg 2017	Nitrogen Avg 2019	0.28399999999999997	0.35599999999999998	0.33599999999999997	0.34666666666666668	0.31428571428571433	Otter	Nitrogen Avg 2008	Nitrogen Avg 2011	Nitrogen Avg 2014	Nitrogen Avg 2017	Nitrogen Avg 2019	0.27333333333333332	0.25	0.33	0.26666666666666666	0.3	South Wes	Nitrogen Avg 2008	Nitrogen Avg 2011	Nitrogen Avg 2014	Nitrogen Avg 2017	Nitrogen Avg 2019	0.27	0.27200000000000002	0.49199999999999999	0.57166666666666666	0.3666666666666667	



Lake Weslemkoon Central Locations
Total Kjeldahl Nitrogen

entrance west bay	2008	2011	2014	2017	2019	0.22	0.1	0.3	0.37	0.3	off squaw point	2008	2011	2014	2017	2019	0.2	0.12	0.3	0.51	0.3	off Elmardon	2008	2011	2014	2017	2019	1.7000000000000001E-2	0.12	0.33	0.31	0.3	end of West bay	2008	2011	2014	2017	2019	0.22	0.18	0.33	0.34	0.3	



Lake Weslemkoon South End Locations
Total Kjeldahl Nitrogen

lighthouse	2008	2011	2014	2017	2019	0.19	0.14000000000000001	0.33	0.37	0.3	4 loons	2008	2011	2014	2017	2019	0.37	0.32	0.71	0.76	0.4	near Wes. Marina	2008	2011	2014	2017	2019	0.25	0.32	0.37	0.48	0.4	inflow past 4 loons	2008	2011	2014	2017	2019	0.33	0.65	0.68	0.4	Seymour creek	2008	2011	2014	2017	2019	0.25	0.4	0.35	0.3	



Lake Weslemkoon North End Locations
Total Kjeldahl Nitrogen

2008	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	2011	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	0.14000000000000001	0.65	0.51	0.18	0.3	2014	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	0.31	0.27	0.32	0.33	0.45	2017	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	0.39	0.25	0.23	0.34	0.28999999999999998	0.32	0.26	2019	end of Mackie bay	end of Regina bay	near 210, 213, 920	north end narrows	north end - dam	north end NW passg	Squally bay	0.3	0.3	0.3	0.4	0.3	0.3	0.3	



Otter Lake Total Kjeldahl Nitrogen

Otter Lk - potholes	2008	2011	2014	2017	2019	0.23	0.21	0.36	0.26	0.3	Otter - main channel	2008	2011	2014	2017	2019	0.37	0.21	0.28999999999999998	0.3	0.3	Otter narrows	2008	2011	2014	2017	2019	0.22	0.33	0.34	0.24	0.3	



Total Coliforms Lake Zone Averages 2008-2019

Central Wes	Coliforms Avg  2008	Coliforms Avg 2011	Coliforms Avg 2014	Coliforms Avg 2017	Coliforms Avg 2019	3.2	6.8	6	3.2	6.8	North Wes	Coliforms Avg  2008	Coliforms Avg 2011	Coliforms Avg 2014	Coliforms Avg 2017	Coliforms Avg 2019	8.4	6.8	8	8.5714285714285712	7.4285714285714288	Otter	Coliforms Avg  2008	Coliforms Avg 2011	Coliforms Avg 2014	Coliforms Avg 2017	Coliforms Avg 2019	3.3333333333333335	4	6.666666666666667	4.666666666666667	3.3333333333333335	South Wes	Coliforms Avg  2008	Coliforms Avg 2011	Coliforms Avg 2014	Coliforms Avg 2017	Coliforms Avg 2019	0.33333333333333331	14	32	59.666666666666664	21.666666666666668	



Coliforms Lake Zone Averages 2008

Central Wes	North Wes	Otter	South Wes	3.2	8.4	3.3333333333333335	0.33333333333333331	


Coliforms Lake Zone Averages 2011

Central Wes	North Wes	Otter	South Wes	0.13200000000000001	0.35599999999999998	0.25	0.27200000000000002	


Coliforms Lake Zone Averages 2014

Central Wes	North Wes	Otter	South Wes	6	8	6.666666666666667	32	


Coliforms Lake Zone Averages 2017

Central Wes	North End Wes	Otter	South End Wes	3.2	8.5714285714285712	4.666666666666667	59.666666666666664	


Coliforms Lake Zone Averages 2019

Central	NorthEnd	Otter	SouthEnd	6.8	7.4285714285714288	3.3333333333333335	21.666666666666668	
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Lastly, take the square root of the Variance:
Standard Deviation: (The square root of the Variance)

-1SD Mean=0.3238095238 +1SD

03 0.4
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cfu/100ml cfu/100ml mg/L mg/L cfu/100ml cfu/100ml mg/L mg/L cfu/100ml cfu/100ml mg/L mg/L cfu/100ml cfu/100ml mg/L mg/L cfu/100ml cfu/100ml mg/L mg/L

Target

2 ct/100 0 ct/100 0.02 0.02-0.5 2 ct/100 0 ct/100 0.02 0.02-0.5 2 ct/100 0 ct/100 0.02 0.02-0.5 2 ct/100 0 ct/100 0.02 0.02-0.5 2 ct/100 0 ct/100 0.02 0.02-0.5

Station location

1 entrance west bay 4 1 0.22 <0.01 16 <2 0.1 0.009 <10 <2 0.3 0.011 6 0 0.37 0.006

14 < 2 0.3 0.02

2 off squaw point 3 1 0.2 <0.01 8 <2 0.12 0.011 20 <2 0.3 0.009 4 0 0.51 0.026

< 2 < 2 0.3 0.026

3 lighthouse <1 <1 0.19 <0.01 4 <2 0.14 0.01 10 2 0.33 0.008 10 1 0.37 0.011

8 < 2 0.3 0.033

4 4 loons n/a 1 0.37 0.01 4 2 0.32 0.019 10 4 0.71 0.026 104 31 0.76 0.021

8 < 2 0.4 0.034

5 near 800/810 4 <1 0.26 <0.01 4 <2 0.14 0.01 <10 6 0.34 0.01 2 0 0.4 0.047

4 < 2 0.3 0.011

6 end of Mackie bay 9 <1 0.2 <0.01 2 <2 0.14 0.011 <10 <2 0.31 0.01 2 0 0.39 0.056

10 2 0.3 0.009

7 off Elmardon 3 <1 0.017 <0.01 2 <2 0.12 0.004 10 <2 0.33 0.012 4 0 0.31 0.017

< 2 < 2 0.3 0.023

8 end of Regina bay 4 <1 0.21 <0.01 4 <2 0.65 0.023 10 <2 0.27 0.009 2 0 0.25 0.008

2 < 2 0.3 0.02

9 near 210, 213, 920 16 <1 0.43 0.01 6 <2 0.51 0.022 10 <2 0.32 0.011 12 0 0.23 0.009

4 < 2 0.3 0.047

10 north end narrows 5 1 0.35 <0.01 8 <2 0.18 0.005 20 <2 0.33 0.013 14 0 0.34 0.032

12 < 2 0.4 0.033

11 north end - dam 8 1 0.23 <0.01 14 2 0.3 0.012 <10 <2 0.45 0.01 10 1 0.29 0.008

2 < 2 0.3 0.024

12 Otter Lk - potholes 4 2 0.23 <0.01 2 <2 0.21 0.008 20 <2 0.36 0.01 6 0 0.26 0.007

< 2 < 2 0.3 0.066

13 Otter - main channel 1 <1 0.37 <0.01 4 <2 0.21 0.002 <10 <2 0.29 0.009 2 0 0.3 0.04

4 < 2 0.3 0.092

14 Otter narrows 5 <1 0.22 <0.01 6 <2 0.33 0.047 <10 <2 0.34 0.016 6 0 0.24 0.018

6 < 2 0.3 0.04

15 near Wes. Marina 1 <1 0.25 <0.01 <2 <2 0.32 0.003 <10 <2 0.37 0.012 28 1 0.48 0.019

6 < 2 0.4 0.027

16 end of West bay 2 <1 0.22 <0.01 4 <2 0.18 0.006 <10 2 0.33 0.01 <2 0 0.34 0.033

16 < 2 0.3 0.005

17 inflow past 4 loons 30 2 0.33 0.011 100 8 0.65 0.025 144 27 0.68 0.039

30 4 0.4 0.02

18 Seymour creek 32 8 0.25 0.003 40 12 0.4 0.013 30 4 0.35 0.022

14 < 2 0.3 0.007

19 near 519, 520, 521 42 41 0.79 0.069

64 54 0.4 0.038

20 north end NW passg 12 4 0.32 0.04

18 < 2 0.3 0.026

21 Squally bay 8 1 0.26 0.012

4 < 2 0.3 0.036


