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Summary
Designated by UNESCO in 2004, the Georgian Bay Biosphere Reserve (GBBR) is an area of 347,000
hectares that stretches 200 km along the eastern coast of Georgian Bay from Port Severn to the French
River, in the world’s largest freshwater archipelago, also known as the ‘30,000 Islands’ (Figure 1).
In 2015, GBBR facilitated a review of nutrient monitoring programs within its boundaries (Clark et al.,
2015). The review determined that current federal and provincial monitoring programs are well
established and effectively collect the data needed for open water and most nearshore areas of eastern
Georgian Bay. Recommendations from that review included the need for increased monitoring in
enclosed bays that are often inaccessible to larger monitoring vessels, as well as at enclosed bays and
inland lakes where there are no long-term programs in place. The review also determined that there are
current monitoring programs in place for most areas of eastern Georgian Bay where there are existing
water quality concerns (Clark et al., 2015).
While there are numerous active monitoring locations within the GBBR (Clark et al., 2015), there remain
many enclosed bays and inland lakes that lack current nutrient monitoring programs. The guideline
outlines how townships, ratepayer associations and/or volunteers can initiate nutrient monitoring in
these areas. Nutrient monitoring refers to total phosphorus (TP) monitoring, as it is the nutrient that
controls the growth of algae and most living biota in the aquatic environment. Total phosphorus data
can be useful for detecting trends, identifying internal loading and providing information to help avoid
or reverse harmful algal blooms.
The easiest way for ratepayer associations and/or volunteers to get involved with phosphorus and water
clarity monitoring is to participate in the Ministry of the Environment and Climate Change’s (MOECC)
Lake Partner Program (LPP). The LPP provides monitoring equipment and samples are collected once
per year in the spring for most sites and monthly for sites that are not on the Canadian Shield.
Volunteers must use their own boats to collect samples.
Spring sampling (following LPP protocols) will be sufficient for most locations in the GBBR, as there are
few areas that experience fall algal blooms (Clark et al., 2015). However, in some locations further
monitoring (beyond LPP) may be required. A decision tree (Figure 3) outlines how additional monitoring
would occur under several scenarios. The collection of additional water quality data should be
recommended on a case by case basis following a review of existing data.
This guideline includes suggested nutrient monitoring locations for enclosed bays and inland lakes. Our
approach identifies potential monitoring locations and then seeks to find volunteers to sample them.
Whenever possible, volunteers are encouraged to contact GBBR prior to sampling if they have any
comments or concerns about the suggested monitoring locations.
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Figure 1 – Georgian Bay Biosphere Reserve
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Why Monitor Total Phosphorus (TP)?
Nutrient monitoring refers to total phosphorus (TP) monitoring, as it is the nutrient that controls the
growth of algae and most living biota in the aquatic environment. Total phosphorus data can be useful
for detecting trends, identifying internal loading and providing information to help avoid or reverse
harmful algal blooms.

Why Monitor TP in Enclosed Bays?
Enclosed bays that are connected to Georgian Bay, and have limited exchange of water due to
convoluted connections or constricted openings, will have water chemistry characteristics that are
mostly subject to influences from the upstream watershed. This will be especially true if there are major
inflows or shoreline development within the bay. Even in cases where the bay is considered to be
‘natural’ there are multiple stressors associated with all ecosystems that occur as a result of climate
change, long-range transport of pollutants and the influx of invading species. Monitoring in these areas
will help to understand the impacts of these stressors and support federal and provincial monitoring in
nearby nearshore areas.
Finally, there are many areas of eastern Georgian Bay where no background data exist. For example,
shallow nearshore areas inaccessible to federal and/or provincial monitoring vessels (i.e. MOECC and EC
boats). Also, the paucity of data is more pronounced in areas that are further north where the impacts
of future development are uncertain.

Why Monitor TP in Inland Lakes?
Inland lakes require total phosphorus data to help assess background concentrations relative to present
day concentrations. These data are often used to assess development capacity (Paterson et al., 2006).

Figure 2 – Water quality is important to residents, cottagers and visitors in GBBR
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Steps towards a Nutrient Monitoring Program
Lake Partner Program
The easiest way for ratepayer associations and/or volunteers to get involved with phosphorus and water
clarity monitoring is to participate in the Ministry of the Environment and Climate Change’s (MOECC)
Lake Partner Program (LPP). The LPP provides monitoring equipment and samples are collected once
per year in the spring for most sites and monthly for sites that are not on the Canadian Shield.
Volunteers must use their own boats to collect samples. Details are available at:
http://desc.ca/programs/LPP

Additional Water Quality Monitoring
Spring sampling (following LPP protocols) will be sufficient for most locations in the GBBR, as there are
few areas that experience fall algal blooms (Clark et al., 2015). However, in some locations further
monitoring (beyond LPP) may be required. Generally, the ‘trigger’ to consider additional monitoring
relates to high TP and/or algal blooms. A decision tree shown in Figure 3 outlines how additional
monitoring would occur under several scenarios. In these scenarios, further water quality parameters
can be obtained with only a few additional pieces of equipment, most notably oxygen meters and
specialized bottles to collect samples at distinct depths. It is important to bear in mind that the
scenarios outlined in the decision tree pertain only to aspects of total phosphorus monitoring.

Figure 3 – Simplified Decision Tree to Assess the Need for Additional Monitoring
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Additional water quality data are often collected to help interpret any results from a spring nutrient
monitoring program that prove difficult to interpret. Tests such as dissolved organic carbon (DOC) can
help to determine whether or not high TP concentrations are from natural sources. The collection of
additional water quality data should be recommended on a case by case basis following a review of
existing data. Additional costs are associated with analysis which must be outsourced to a private lab.
General water chemistry suites are available from most private labs and these often include: pH,
alkalinity, conductivity, nitrogen (specifically nitrate, NO3), phosphorus, dissolved organic carbon (DOC),
chloride, sulphate, silica and sometimes cations and anions.
Several municipalities undertake additional water quality monitoring by partnering with the MOECC’s
LPP. Municipalities typically collect samples using their own equipment and staff, with sample analysis
provided by the LPP. These types of science partner programs must be pre-arranged with MOECC.
Factors influencing data collection requirements include and are not limited to, planning (e.g. lake
capacity model), by-laws, and local water quality conditions. Other groups use volunteers to collect
samples which are submitted to the Trent University Lab (fee for service) at the Dorset Environmental
Science Centre. In some cases consultants are used to complete the sampling each year.

Costing Estimates
Nutrient monitoring programs range from volunteer and donated equipment to the use of salaried field
staff and purchased equipment (boats, vehicles, sample equipment). Program scope will depend on the
number of lakes or bays that are sampled and whether there is a need for sampling in months other
than in the spring. Spring sampling will be sufficient for most locations in the GBBR (Clark et al., 2015).
The range in costs will depend on the extent to which volunteers and donated equipment are used, as
well as other factors such as accessibility and/or distance to a site. Table 1 shows general costing
estimates for a wide range of program activities.
Table 1 – Approximate costs for different types of nutrient monitoring programs
Program
Type
Volunteer

Staff

Equipment

Analysis

~ Cost per site

Volunteer

Donated

Free if LPP

Free

In-House
(municipal
or local
group)

Student(s)
or staff

Purchased

~$50/site

Wages + capital
costs divided by
the number of
sites.

Consultant

Fees

Typically
provided
(best to
confirm)

Free if
combined
with LPP
~$50/site

Usually based on
hourly fees:
$400 to $800/day
to do several
lakes/sites
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Comments
May lack long-term
commitment due to
volunteer fatigue.
High level of oversight and
flexibility to conduct
additional work. Best for
multiple sites. Not suitable
for small number of sites.
Better for small number of
sites if volunteer program is
not feasible. More cost
effective if lakes are close
together.
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Monitoring Protocols
Nutrient Monitoring
In this case nutrient monitoring refers to total phosphorus (TP) monitoring. This is the nutrient that
controls the growth of algae and most living biota in the aquatic environment.
Sample Location – Sample locations to characterize water quality in enclosed bays should be in open,
deep-water areas. Sample locations near to inflows, close to shore, in shallow areas or in areas where
there is significant water exchange with Georgian Bay should be avoided (Figure 4). While we have
focused our sampling location advice on enclosed bays, the same principles apply to other bodies of
water and the LPP instructions also include sample location selection.

Figure 4 – Diagram to illustrate preferred sample locations for enclosed bays
Sample Timing – Spring turnover is the period when a body of water is well mixed from the surface to
the bottom such that samples will be representative of the entire water body. It is better to wait for 7
to 10 days after ice out to avoid unmixed conditions. Samples taken a bit later in the season after the
water has stratified will still be acceptable since the water, which is now thermally stratified, will not
immediately begin to show variations in chemistry with depth. In summary, it is best to take samples in
May (Clark et al., 2010).
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Sample Methods – The Lake Partner Program and the Trent University Lab provide 35mL borosilicate
glass tubes for sample collection. Composite samples are collected and coarse filtered directly into the
borosilicate sample tubes that will be used to digest the samples for analysis. The key aspect of low level
phosphorus analysis is to collect the samples into the same container that will be used to digest the
sample. This eliminates problems associated with transfer between sample containers and eliminates
sample perishability problems.
There are many protocols for mixed layer sampling that include composite bottles or bottles that are
simply held below the surface to fill. Most protocols suggest a composite whereby a bottle fills as it is
being lowered and sample bottom depths are often specified as the Secchi depth or 5m. LPP volunteers
collect a composite sample from the surface down to the Secchi depth using a weighted plastic drinking
water bottle. Studies by Clark (unpublished data) to assess various sample methods found no difference
in results for samples collected by a wide range of protocols. Only the samples collected to 2x the
Secchi depth showed some difference. It is very important to avoid getting floating surface material into
the sample and to avoid contact with the water by any foreign material other than the sample bottle,
the filter and the borosilicate tube. Likewise, stirring up bottom sediment and getting this into the
sample should be avoided. Sampling directions are provided by the LPP.
Sample Analysis - The most important aspect of a TP monitoring program is to ensure that samples are
submitted to a lab that can conduct precise, low-level analysis. Specifically, it is important to maintain
detection limits around 0.1 µg/L and standard deviation between duplicate analyses of less than 1 µg/L
in order to detect change at the extremely low ambient concentrations that are currently being
observed in Georgian Bay. These methods are currently being used by the MOECC labs at the Dorset
Environmental Science Centre (DESC) to analyse samples from the Lake Partner Program and by the
Trent University Lab at the DESC to analyse fee for service samples for many groups.
In the past, TP data was affected by poor precision in analysis, but these problems were corrected in
2002 when low-level analysis was adopted by the LPP and other groups. Therefore, historical TP trends
typically use data from 2002 onwards.

Identifying Areas that Require Monitoring
Enclosed Bays
A set of priorities was developed to help identify enclosed bays that would benefit from nutrient
monitoring programs. Enclosed bays should be identified with preference according to the following
order:
1.
2.
3.
4.

Enclosed bays with development and large watershed influences (i.e. inflows).
Enclosed bays with development and influenced by local watershed.
Enclosed bays with little or no development and large watershed influences (i.e. inflows).
Enclosed bays with little or no development and influenced by local watershed.

Note: In all cases, enclosed bays where MOECC collects data are recommended for LPP monitoring as
these locations would support ongoing MOECC research. Furthermore, locations inland from these
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enclosed bays, that MOECC cannot access, have been prioritized in order to better understand
watershed influences.

Inland Lakes
Inland lakes should be sampled in all cases where there are no previous data being collected. Developed
lakes should be sampled before undeveloped lakes in the case where resources are limited.
In most cases one sample location near the deepest area of the lake is sufficient. More locations may be
sampled if there are compelling reasons to suspect variations on water chemistry due to inflows or areas
of significant development.

Suggested Monitoring Locations
There are numerous active monitoring locations within the GBBR (Clark et al., 2015), but there remain
many enclosed bays and inland lakes that lack current monitoring programs. Appendix 1 contains maps
by township with tables to describe suggested monitoring locations. Digital files are available for
ratepayer associations and/or volunteers interested in uploading the suggested locations to a GPS unit
(please contact: David Bywater, GBBR, 705-774-0978, conservation@gbbr.ca)
It is important to remember that further monitoring is proposed not to address existing problems, but
rather to expand our understanding of the GBBR ecosystem. For example, to better understand the
multiple stressor effects on nutrients (e.g. climate change, long range transport, invasive species, etc.).
In addition to the priorities listed above, suggested sampling locations (provided in Appendix 1) have
been chosen based on a range of factors, such as: input from earlier workshops; sample locations used
by current federal and/or provincial monitoring programs; sample locations upstream from current
federal and/or provincial monitoring programs to better understand watershed influences; and sample
locations that are inaccessible to federal and provincial monitoring vessels.
Our approach identifies potential monitoring locations and then seeks to find volunteers to sample
them. In many cases, however, volunteers may wish to sample elsewhere. In addition, existing
programs with advanced knowledge of currents and water levels may also choose to move some of the
locations proposed in Appendix 1. Whenever possible, volunteers are encouraged to contact GBBR prior
to sampling if they have any comments or concerns about the suggested monitoring locations.
The number of monitoring locations have been selected in order to provide good regional coverage,
thus the list is not exhaustive. Therefore other unmarked locations exist that could fulfill the criteria
listed above. Ratepayer associations and/or townships with the capacity to monitor more locations
(than those recommended in Appendix 1) are encouraged to contact the GBBR for assistance with
sample site selection.

Existing Lake Partner Program Data
It is important to note that there are many locations where data have been collected by the Lake
Partner Program that may not be currently monitored. This does not mean that there is insufficient
data to accurately characterise water quality with respect to TP in these locations. There may be
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sufficient data to assess long term means (>3-5 years). Locations that have been sampled by the LPP are
shown in Figure 3. It would be worthwhile in the cases where sample sites are no longer being sampled
to try to find volunteers to continue the monitoring. Sample location details are available by zooming in
on the map on the LPP website.
Many sample locations such as those shown in Killarney Park represent federal, provincial and/or
university research project sample locations indicating the presence of significant additional water
quality data. In many cases these data have not been summarized; which is a shortcoming for many of
the datasets that pertain to water bodies in the GBBR.
Existing LPP data is available online at the MOECC’s website (link below), as well as on GBBR’s nutrient
monitoring website.
•
•

GBBR’s website (click on the ‘Water Quality’ tab): http://ow.ly/10B5n2
LPP website: www.ontario.ca/data/ontario-lake-partner

Figure 5 – Past and present Lake Partner Program sample locations
within the GBBR and surrounding area
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Nutrient Monitoring Website
Do you want to learn more about water quality along eastern Georgian Bay? Have you ever wondered
who monitors the water around your house or cottage? We have developed a searchable map to show
the major monitoring programs and activities in each area of the Biosphere Reserve. Start at this link
and make sure to select the ‘WATER QUALITY’ tab from the top left menu: http://ow.ly/10B5n2
The website has several different features and tools, allowing the user to explore nutrient conditions
along the Bay. The ‘Summary’ page allows the user to review the Ministry of Environment and Climate
Change’s Lake Partner Program data. You can simply view the total phosphorus results for your area, or
more advanced users might wish to use the “Query” and/or “Chart” tools to analyze the data. The
‘Advanced’ page allows the user to review and compare three different nutrient monitoring programs.

Nutrient Monitoring Reports
As noted in the Summary section, this guideline is part of GBBR’s ‘Coordinated Nutrient Strategy for
eastern Georgian Bay’ project. Previous reports referenced in this guideline are available online at:
• www.gbbr.ca/our-environment/state-of-the-bay-report
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Appendix 1 – Potential locations for additional monitoring
Interpreting the Maps and Tables
Maps

Red square = MOECC site

Blue circle = TGB site

Green triangle = LPP site

Yellow star = Recommended sampling site

Tables
•
•
•
•

IL = inland lake
EB = enclosed bay
MOECC = Ministry of the Environment and Climate Change
LPP = Lake Partner Program
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Township of Georgian Bay
Recommended sample locations are shown on Map A and listed in Table A. Areas in the south portion
are well monitored by SSEA.
Map A
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Table A
Site #
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Location
Barron's Lake
McCrae Lake
Musquash mouth
Gibson Lake Outflow
Near Gibson Mouth
Musquash Gibson Mouth
Sawdust Bay
Potters Landing
Go Home OUT near mouth
Go Home OUT near Go Home
Go Home River
Mannings Bay
Flatrock Lake
Twelve Mile Bay E
Twelve Mile Bay Mid
Twelve Mile Bay W
Tadenac

Lat
44 49 51
44 55 04
44 57 00
44 58 23
44 57 52
44 57 47
44 57 30
44 59 20
44 59 24
44 59 57
45 00 37
45 01 48
45 01 56
45 04 57
45 05 03
45 05 40
45 03 25

Township of Georgian Bay (17)
Long
Type
Existing Data
79 44 51 Large IL
No current LPP
79 47 53 Large IL
No current LPP
79 52 13 EB
MOECC
79 47 34 EB/River no
79 51 56 EB/River no
79 53 03 EB/River MOECC
79 52 39 EB hotspot no
79 48 51 EB/River no
79 56 15 EB/River MOECC
79 55 30 EB/River MOECC
79 54 05 EB/River MOECC
79 51 43 EB
no
79 49 29 EB
no
79 56 41 EB
no
80 00 01 EB
MOECC
80 04 13 EB
MOECC
79 58 39 EB
no
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Action
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP
LPP

Rationale
Continue LPP
Continue LPP
MOECC support
MOECC support
MOECC support
MOECC support
hotspot
MOECC support
MOECC support
MOECC support
MOECC support
MOECC support
MOECC support
MOECC support
MOECC support
MOECC support
EB no data
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Township of the Archipelago (southern portion) and Seguin Township
Recommended sample locations are shown on Map B and listed in Table B. Note that Seguin Township is
well sampled (by the municipality) using Dorset protocols such that no further sampling is required.
However, any lakes in Seguin with no data could still join the LPP.
Map B

Table B
Site #
18
19
20
21
22
23
24
25
26
27

Location
Lat
Healey Lake
45 09 52
Woods Bay
48 08 20
Blackstone Harbour 45 09 29
North Channel
45 09 17
Port Rawson Bay
45 11 10
Ruddy Island
45 12 32
Near Rose Point
45 18 45
South Channel
45 17 26
Seven Mile Narrows 45 16 23
W end Five Mile Bay 45 15 43

Township of the Archipelago (South) (10)
Long
Type Existing Data Recommendation
79 55 01
IL
No
LPP
79 59 39
EB
No
LPP
79 59 02
EB
No
LPP
80 01 15
EB
No
LPP
80 01 31
EB
No
LPP
80 04 06
EB
No
LPP
80 02 43
EB
no
LPP
80 03 31
EB
MOECC
LPP
80 05 24
EB
MOECC
LPP
80 08 54
EB
no
LPP
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Rationale
more locations
Developed EB
Developed EB
Developed EB
Developed EB
Developed EB
Support fo MOECC
Support fo MOECC
Support fo MOECC
Support fo MOECC
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Town of Parry Sound and Township of Carling
Recommended sample locations are shown on Map C and in Table C.
Map C

Table C

Site #
28
29
30
31
32
33

Location
Collins Bay
Sawdust Bay
Simmes Lake
PS near Parry Sound
Parry Sound Mid
Hay Bay

Lat
45 22 54
45 24 30
45 25 23
45 20 59
45 20 37
45 19 32

Parry Sound and Carling Township (6)
Long
Type
Existing Data Recommendation
80 12 11 EC
no?
LPP
80 07 26 EB
no
LPP
80 07 16 IL feeds EB no
LPP
80 03 45 EB
MOECC
LPP
80 07 52 EB
no
LPP
80 04 19 EB
no
LPP
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Rationale
EB Outflow
EB with issue
Outflow to EB
support for MOECC
no data
EB with no data
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Township of McKellar, Municipalities of McDougall and Whitestone
These large areas bordering the GBBR have several active LPP locations, but would benefit from
increased monitoring of inland lakes.
Map D
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Township of the Archipelago (northern portion) to Key River
Recommended sample locations are shown on Map E and in Table E.
Map E

Table E

Site #
34
35
36
37
38
39
40
41

Location
EB Sof P au B
Byng 1
Byng 2
Byng 3
Henvey E
Henvey Mid
Key R at 69
Key R at Key R.

Lat
45 33 43
45 46 16
45 46 07
45 45 57
45 51 48
45 50 52
45 53 25
45 53 13

Archipelago North (8)
Long Type Existing Data Recommendation
80 21 38 EB no
LPP
80 31 33 EB EC
LPP
80 34 06 EB EC
LPP
80 35 50 EB EC
LPP
80 37 27 EB no
LPP
80 39 36 EB no
LPP
80 34 30 EB no
LPP
80 43 12 EB no
LPP
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Rationale
EB
MOECC support
MOECC support
MOECC support
EB no data
EB no data
EB no data
EB no data
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Unincorporated, French River, and Killarney Area
There are many locations in the unincorporated and Killarney/Sudbury/French River area that have
samples processed by the LPP. Many of these locations represent science partners that collect data in
cooperation with universities or with regional MOECC staff. As a result there is a large amount of
additional data available for these areas. Therefore it is recommended that inland lakes and enclosed
bays without LPP data are monitored using the LPP. The French River delta has been identified as a
potential water quality problem area (Clark et al. 2015 and Table G) and is discussed in the section
below.
Map F
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Areas with Concerns Identified in Previous Reports
Table G lists areas where water quality or biota concerns have been mentioned in previous reports as
summarized by Clark et al. 2015. Most of these areas are either being monitored or are studied through
research initiatives.
The one area that is not being monitored is the French River delta and this is likely due to the
remoteness of the near mouth areas (Map F). There have been studies conducted between the Lake
Nipissing outflow to the French River and the mouth, however the data is unpublished. Current water
quality concerns relate to algal blooms and these may be due to the areas being poorly flushed. More
work is required to more clearly identify any existing problems, including a better understanding of the
areas of concern.
Table G – Areas with water quality or biota related concerns that have been mentioned or identified in
previous reports/studies.
Legend for ‘Source ’ column
•
•
•

1 = Environment Canada Science and Monitoring Synthesis
2 = Township of Georgian Bay/Georgian Bay Forever 2011 Water Quality program report
3 = Georgian Bay Forever Coastal Monitoring Review 2011

Area
Cognashene Bay
Go Home Bay
Severn Sound
North Bay

South Bay
Sturgeon Bay
Twelve Mile Bay
Honey Harbour
Church Bay

Concern(s)
Cognashene Lake: phosphorus
from the sediment, low
conductivity, anoxia
Reduced clarity within the inner
bay due to elevated phosphorus
Remedial Action Plan
Increase in rooted aquatic plants
and periphyton over past 10-15
years, anoxia
Degradation of water quality
between inflow from Baxter Lake
and outflow, periphyton, anoxia
Eutrophication and excessive
cyanobacteria blooms, low DO
Elevated phosphorus, anoxia
Decreased water clarity, elevated
bacteria and phosphorus
Changing invertebrate and
phytoplankton communities;
aquatic plants and periphyton

Source(s)
1,2,3,
1,2,3
SSEA and
MOECC

Status
Monitored by TGB/GBF
TP = 5-10 (anoxia)
Monitored by TGB/GBF
TP = 4-8 (anoxia)
Well studied, research
continues

2,3

Well studied, research
continues

2,3

Well studied, research
continues

1

Well studied

1,2,3
1,2
1,2
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TP = 5-10 (anoxia)
Well studied, research
continues
Some studies, degradation links
to sedimentation
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Area
Severn River

French River
Parry Sound (Deep
Bay)

Concern(s)
Severn River / Port Severn:
elevated phosphorus and
macrophytes
French River: elevated
phosphorus levels, cyanobacteria
blooms
Occasional algal blooms

Source(s)

Status

1

Monitored by TGB

1

Unknown, research required

1

Some monitoring by MOECC
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