Following the decision at the annual general commitee and the environment commitee, it was decided to do a complete testing of the lake for faecal coliforms and faecal streptococci as well as various chemical tests.

The samples were taken on September 1, 1997 and were tested on September 2, 1997 by Bio Services.

Water testing for Lake Harrington

Microbiological analyses' conclusions:
The results clearly suggest that the water quality overall is excellent; the samples that rated 'good' are inconclusive with respect to the possible conclusion of incursion of sewage from septic tanks. The highest levels suggest the possibility of the source being several days old may come from various sources, such as passing mammals (ie. beavers, deer, etc.) or swimmers.  In practical terms this means that the lake appears reasobably safe from such incursions at the present time.

Chemical analyses' conclusions:

The conductivity suggests that the water is very pure (50 mg/l solids). This is compared to about 300 µMhos/cm (205 mg/l solids) for Montreal city tap water and 110 µMhos/cm (75mg/l solids) for Ottawa city tap water. The lake water is very clear (drinking water standards: < 5 NTU). The colour is very low as well; drinking water norms suggest < 15 TCU (compared to 8 TCU for the lake). Nitrates are at negligeable levels, as are the phosphate levels. The pH is that of a very slightly basic water (< 7.0 is acidic; 7.0 is neutral; > 7.0 is basic).

Overall the lake's water quality is excellent.

General Report and notes:

This report was written over 3 months encompassing the research into the companies, the actual choice for the labs, and the results received from the lab.

This was the first recommendation with regards to the choice of  which   lab to use.
Have the testing done by Bio Services (listed below):

- test for faecal coliforms and faecal streptococci, 45 samples, $13 + taxes per sample

- test for pH, colour, turbidity, conductivity, orthophosphates, nitrites and nitrates, four samples, $35 + taxes per sample

The main reason for choosing Bio Services are:

- good price

- near to the lake (about 45-60 minutes) -- important since the cheapest option with all labs is to pick up the sample bottles and deliver it to them

Four laboratories were contacted for pricing:

Analex Inc. -- in Laval

Linne Paquette (514) 682 3240

Robert Daoust

$10 per sample -- likely this is only faecal coliforms. They will provide the sample bottles but we have to pick up the bottles, take all the samples, and deliver them in a cooler with ice packs.

Laboratoire SM Inc. -- in Longueil

Carmel Chenard (514) 651 0981

Option 1: $15 per sample -- faecal & total coliforms and faecal streptococci. They will provide the sample bottles but we have to pick up the bottles, take all the samples, and deliver them in a cooler with ice packs.

Option 2: $18 per sample -- a technician will deliver and pick up the bottles but we have to take the samples

Option 3: $22 per sample -- full service. A technician will deliver and bring back the bottles as well as take all the samples, but we would still have to provide the technician the boat and someone to drive the boat.

Note: I already have the contracts for these three options; if we were to choose SM, we just have to choose an option, sign it, and deliver it. Offer valid until the end of September and must be executed within six months.

Laboratoire de controle des eaux Aquamac -- in Montreal (east end)

(514) 374 0450

$11 per sample -- faecal coliforms.

$18 per sample -- faecal coliforms and faecal streptococci. They will provide the sample bottles but we have to pick up the bottles, take all the samples, and deliver them in a cooler with ice packs.

Bio Services -- in Ste. Agathe

Normand Bellemare (819) 326 8690

$13 per sample -- faecal & total coliforms and faecal streptococci. They will provide the sample bottles, cooler, and ice packs but we have to pick them up and deliver them.

$35 per sample for chemical testing -- pH, colour, turbidity, conductivity, orthophosphates, nitrites and nitrates

Objectives & possible conclusions for the water testing:
From the point of view of doing a quasi-regular inspection of the lake water,

A) Determine the general quality of lake, particularly with respect to B)

B) Determine whether there is any incursion of septic tank water into the lake

The association decided that in order to properly determine the above, particularly B), it is necessary to take samples in front of each property. The suggested microbiological tests would be for faecal coliforms and faecal streptococci. The faecal coliforms will be a good microbiological indicator of whether or not there is any incursion of water from the septic tanks, at least as far as whether or not such water arriving is infected. Checking for faecal streptococci will be a good indicator of whether or not there is a serious health risk. Note that:

A) faecal streptococci are hardier than faecal coliforms, therefore last in water

longer;

B) the presence of both is more serious than the presence of only either;

C) the presence of either, particularly in small levels, may be inconclusive except in high levels.

M. Bellemare, the microbiologist with Bio Services, indicated that good limits for reference were:

	Excellent:
	< 20 UFC/100ml

	Good:
	20 - 100 UFC/100ml

	Fair:
	100 - 200 UFC/100ml

	Poor:
	> 200 UFC/100ml


UFC/100 is the number of live cells per 100 millilitres.

Testing for both the faecal coliforms and faecal streptococci is going to represent the single largest cost by virtue of the number of samples to be tested -- 45.

I would further suggest taking four samples for chemical testing as we also wish to have a broad idea of the water quality. After discussion with Bio Services, a good test regimen would be for pH, colour, turbidity, conductivity, orthophosphates, nitrites and nitrates. The pH is expected to remain consistent throughout the lake and should be between 6.0 and 8.0; colour and turbidity will give an indication of the level of tannins and other suspended materials, the expected large source of these being leaves from trees and other such natural materials entering the lake. Quality generally will be higher with lower values (ie. as close as possible to colourless and clear). The conductivity will indicate overall roughly how much is dissolved in the water -- the value will rise roughly in accordance with a rise in dissolved solids. The higher the conductivity is, the higher the possibility of pollution, and the less appropriate water is for desireable fish as dissolved oxygen levels go down with increased dissolved solids. It should also be noted that the range between "good" and "bad" for conductivity is very large and vague, and that conductivity itself will only give a very vague idea of the water qualtiy. Orthophosphates, nitrites and nitrates are fertilizing agents (causing algal blooms) and will be good indicators of the pollution level in the water -- also, a good indication of whether or not septic tanks are leaking into the lake. Orthophosphates ideally should be low; nitrites are undesireable while nitrates are usually harmless except in high concentrations. The ratio of nitrates to nitrites should be high.

Good locations for the chemical water testing would be

1) in the middle of the lake (reference value)

2) at least two near the shore and near cottages, and

3a) a fourth either near the shore but not near cottages, or

 b) as a third sample near the shore and near cottages, depending on whether or not we

 also want/need a shoreline water reference.

After the Reports:
Microbiological Results (from 47 Samples)

	Category
	Faecal Coliforms
	Faecal Streptococci

	Excellent (0-20 UFC/100ml
	47
	42

	Good (20-100 UFC/100ml
	0
	0

	Poor (100-200 UFC/100ml
	0
	0

	Polluted ( > 200 UFC/100ml)
	0
	0


	
	3rd Lake (#4)
	2nd Lake Shore (#3)
	1st Lake Second Bay (#2)
	1st Lake South West Corner (#1)

	Conductivity (µMhos/cm)
	78
	78
	78
	78

	Turbidity (NTU)
	0.48
	0.46
	.66
	0.62

	Colour (TCU)
	7
	8
	8
	8

	Nitrates (ppm)
	<0.5
	<0.5
	<0.5
	<0.5

	Orthophosphates (P) (ppm)
	0.075
	0.029
	0.045
	0.045

	pH (Acidity)
	7.9
	7.9
	7.9
	7.9


Comparison to the Vanier College Reports:
The identical measurements taken between this sampling and the 1979 study are for pH and feacal coliforms. Surface sample only were taken with our study; therefore, they will only be compared against the surface sample from the 1979 study.

The identical measurements taken between this sampling and the 1989 study are for pH, turbidity, and orthophosphate. Surface sample only were taken with our study; therefore, they will only be compared against the surface sample from the 1979 study. Conductivity tests were also taken in the 1989 study but the units were not listed and the range of the values are sufficiently different that the units appear to not be µMhos/cm or related values.
The faecal coliform counts for the 1979 study showed that of 9 samples taken, 6 were in the "excellent" range ( < 20 UFC), of which 3 listed 0 using the MPN test, while 3 were in the "good" range ( < 100 UFC).

It should be noted that the locations of the individual samples differ from study to study and therefore do not relate; only the general trends may be compared to each other.

Vanier College 1979
1989
Association 1997
pH

Sample 1
7.4

6.3

7.9

Sample 2
7.2

7.8

7.9

Sample 3
7.3

6.2

7.9

Sample 4
7.4

--

7.9Turbidity

Sample 1
--

clear

8 TCU (clear)

Sample 2
--

clear

8 TCU (clear)

Sample 3
--

clear

8 TCU (clear)

Sample 4
--

--

7 TCU (clear)

Orthophosphates (mg/l)

Sample 1
*

0.7

0.045

Sample 2
*

0.2

0.045

Sample 3
*

0.02

0.029

Sample 4
*

--

0.075

* average = 0.24 mg/l

Nitrates (mg/l)

Sample 1
--

0.08

< 0.05

Sample 2
--

0.08

< 0.05

Sample 3
--

0.08

< 0.05

Sample 4
--

--

< 0.05

Overall the pH values show some variation; M. Bellemare indicated before the testing that pH values were expected to be extremely close throughout the lake. However, pH can change with the depth. A comparison to the 1979 study can be made in that consistent values were found that within range of each other. It is harder to compare to the 1989 study as while the values are in the same range, the 1989 study's values fluctuate enough to make comparison more difficult.

The comparison to the clarity tests is more subjective as the 1989 study's results are only relative terms (Clear) and don't list the ranges on which the descriptors are based, while the 1997 study uses actual measurements which lead to the descriptors. However both studies show the same level of clarity.

While the orthophospate are as much as 20 times higher and as low as compararble in the 1989 study as compared to the 1997 study, the values are still quite low. Both studies' results indicate low values of orthophosphates that show negligeable fertilizing potential. As a comparison, fertilizers use a percentage content (the 3 numbers listed on the label together.) A 1% content of phosphorus, a low content in fertilizers, would have translated to greater than 10,000 ppm phosphorus in the water. (It should be noted that this value does not related directly to the orthophosphate and it would be greater than this since the fertilizer content is in pure phosphorus as opposed to a bound form of phosphorus being measured.) It should of course be noted that fertilizers are concentrated forms of the fertilizing compounds.

The nitrate content compares very well to the 1989 study, and by the same above explanation relating to the orthophosphates, the nitrate levels are extremely low and have little fertilizing capacity.

Don Buchan
