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1 Introduction

Monitoring programs provide scientists, resource managers, decision-makers and the public with
relevant and timely information about the state of a system. This information is essential for developing
management plans, setting measurable targets, assessing progress of specific management projects,
and effectiveness monitoring. Along eastern Georgian Bay there are many environmental monitoring
programs taking place and this report aims to summarize existing water quality monitoring programs.

Along eastern Georgian Bay, water quality monitoring programs are coordinated and conducted by: all
levels of government, from federal to municipal; first nations; non-governmental groups (NGO); and
volunteers / citizen scientists. The scope of these monitoring programs differs depending on scale,
objectives, parameters, and monitoring frequency.

Given the diversity of individuals, organizations, and entities involved in water quality monitoring,
assessment and management, there is an identified need for both (a) better coordination and (b) more
monitoring activities at the local level to complement the work of other partners. The objectives of this
project is to ensure monitoring coverage for locally important areas in eastern Georgian Bay, and
engage municipalities and volunteers in strategic activities that complement provincial and federal
efforts that may operate at a coarse scale, but recognizing the importance of cross-jurisdictional, cross-
sector cooperation to increase impact and value. Essentially we're working with water quality
monitoring partners to make existing programs complimentary and to ensure that there isn’t any
redundancy.

Environment Canada’s “Science and Monitoring Synthesis for South-Eastern Georgian Bay” report
provides an excellent review of past and current water quality monitoring program results and trends.
This report looked into phosphorus monitoring on embayments or lakes experiencing elevated levels of
total phosphorus (TP) and noted that monitoring data for water-bodies with known TP concerns are
insufficient in most cases to determine if anything has changed, or is changing, and the scientific studies
to determine the cause of the problems and what to do about them have not been done. The report
also made several research and monitoring recommendations for eastern Georgian Bay (which can be
found in Section 20 of this report).

Our own background research in the 2013 “State of the Bay” ecosystem health report for eastern and
northern Georgian Bay used total phosphorus as one of the indicators of water quality, but found a lack
of reference sites for “normal” conditions for a diversity of environments, including open water,
nearshore, and embayments. MOE’s Environmental Monitoring and Reporting Branch, in partnership
with the Severn Sound Environmental Association, are currently reviewing existing data to characterize
nearshore background conditions for nutrients and detection of anthropogenic influences on water
quality in Severn Sound. This research will hopefully help to revise the total phosphorus indicator so
that benchmarks and grades can be developed for the different environments (open water, nearshore,
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embayments), which will improve our ability to communicate local and meaningful water quality
conditions and trends to the public.

In summary, this project aims to improve the coordination of existing water quality monitoring
programs in order to enhance monitoring at a local scale, eliminate redundancies, and ensure programs
use regionally comparable protocols and methodologies.

Reviewers: This report is currently in draft version and will be revised incorporating your comments and
feedback. Please see the reviewer’s question sheet that has been prepared to facilitate your review and
collect feedback for the upcoming workshop. Thank you!

2 Environment Canada - Great Lakes Surveillance Program

Background

The federal department, Environment Canada, conducts open lake cruises to provide information on
water quality in the Great Lakes. The Surveillance Program is delivered as part of Canada’s commitment
to the Canada-United States Great Lakes Water Quality Agreement. The Program also responds to the
needs of the binational Cooperative Science and Monitoring Initiative, the Lakewide Management Plans,
the Binational Toxics Strategy, and the Integrated Atmospheric Deposition Network. The main goals of
the Great Lakes Surveillance Program are to ensure compliance with these water quality objectives,
evaluate water quality trends and identify emerging issues.

The Great Lakes Surveillance Program is led by scientists at the office of Water Quality Monitoring and
Surveillance (Toronto, Ontario) and has monitored water quality in the Great Lakes for over 40 years.
The program provides some of the most comprehensive, systematic and detailed information that is
available in the world for large lakes.

Monitoring Program

The first Great Lakes Surveillance cruises were conducted in 1962 on Lake Erie and 1965 on Lake
Ontario, and the Surveillance Program was formally launched in 1968. Until 1974, data collection was of
a research nature and the study objectives changed with each year. Since then, the surveillance
program has been standardized, and monitoring is alternated between each of the Great Lakes (except
for Lake Michigan, which is located entirely within the United States) so that each lake is generally
monitored every second year, with multiple cruises conducted during the year (one spring cruise, one
summer cruise and occasionally one fall cruise).

Sampling Method

Water quality monitoring is conducted primarily from the CCGS Limnos, a research vessel with
laboratory space and 24-hour sampling capacity. The ship can access nearshore regions to a minimum
depth of approximately seven metres. The monitored parameters (see Table 1) include physical
parameters, nutrients, major ions, biological, metals, and organic contaminants. Surveillance may also

Water Quality Monitoring Along Eastern Georgian Bay
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be conducted for selected compounds of emerging concern. The majority of the laboratory analyses are
conducted by Environment Canada’s National Laboratory for Environmental Testing. The data are
stored at the Canada Centre for Inland Waters in Burlington, Ontario, in the Storage and Retrieval
Database and can be retrieved upon request by contacting the Great Lakes Surveillance Coordinator
(Alice.Dove@ec.gc.ca), part of EC’s Water Quality Monitoring and Surveillance Division.

Twenty-six (26) stations are monitored on Georgian Bay (see Figure 1). It was first monitored in 1970
and has generally been sampled since every two years, with the latest monitoring in 2013. The data for
Georgian Bay is not included in the official reports for this program, because reporting only focuses on
the bodies of water under Canada’s obligation to the Canada-U.S. Great Lakes Water Quality Agreement
(GLWQA). However the data is available and can be acquired by contacting either the Ministry of
Environment and Climate Change or EC’s Water Quality Monitoring and Surveillance Division.

Action item: Should a Georgian Bay organization reqgularly obtain this data and report on the results to
partners and public?

Program information available online at:
e http://www.ec.gc.ca/scitech/default.asp?lang=en&n=3F61CB56-1

Table 1: Great Lakes Surveillance Program Summary

Monitoring events 1970 - 2013
Monitoring frequency Roughly every two years
Monitoring objectives e To ensure compliance with water quality objectives (i.e. GLWQA)

e To evaluate water quality trends
e To identify emerging issues

Sampling stations 26 throughout the entire Georgian Bay
Parameters
Physical e Station depth

e Dissolved oxygen
e Temperature depth profiles
e Secchi disc depth

Major lons and e Total phosphorus (filtered, unfiltered)

Nutrients o Alkalinity, pH

(surface samples, depth | ¢ Magnesium, sodium, potassium, calcium

profiles at selected e Dissolved silica, chloride, sulphate

stations) e Ammonia, nitrate-plus-nitrite, soluble reactive phosphorus (spring only)
e Total Kjeldahl nitrogen

Biological e Chlorophyll-a

(depth-integrated e Particulate organic carbon

samples) e Particulate organic nitrogen

Metals and Organics e Trace metals (includes silver, aluminum, arsenic, boron, barium,

(spring cruises only, beryllium, bismuth, cadmium, cobalt, chromium, copper, iron, gallium,

selected stations) lanthanum, lithium, manganese, molybdenum, nickel, lead, rubidium,

Water Quality Monitoring Along Eastern Georgian Bay
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antimony, selenium, strontium, thallium, uranium, vanadium, zinc)

e Total mercury

e Trace organics (including chlorinated benzenes, organochlorine
pesticides, polycyclic aromatic hydrocarbons and polychlorinated
biphenyls)

e Current-use pesticides (at selected sites and on selected cruises only)
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Figure 1: Great Lakes Surveillance Program Monitoring Locations

3 Ministry of the Environment - Environment Index Station Program

Background

The purpose of the provincial Lake Huron / Georgian Bay environment index station program is to
provide information on where and how ambient water quality conditions are changing over time by
periodically monitoring a suite of indicators at a small network of stations. The Ministry of Environment
and Climate Change (MoE) states that information on major trends in environmental conditions is
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essential background for the management of water quality on local to regional scales. The success of,
the need for refinement of, or the continued need for management programs cannot be adequately
judged without feedback derived from the appropriate monitoring. A second function of the through-
time monitoring proposed here is to identify the onset of anomalous patterns or conditions which may
forebode adverse changes due either to stressors where impacts are not known, or where an impact of
a stressor was not anticipated.

Monitoring Program
The approach is to monitor, over time, selected environmental indicators. Three types of indicators will
be assessed:

1. The concentrations of persistent contaminants in surficial sediment and in suspended
particulate material will be used as indicators of the level of contaminants present in the aquatic
environment;

2. The composition of benthic invertebrates living in bottom sediments will be used as a biological
indicator of trophic status and general environmental conditions; and,

3. Various physical measurements including thermal and optical profiles of the water column and
physical characterization of the lake bottom will be used as indicators of habitat integrity.

Composition of sediment and benthos tend to be less variable over the short-term than water column
measurements and tend to integrate stress effects over time, consequently only limited sampling over
the short term (single late summer sample set/per year of survey) is proposed.

The level of stress and the predominating stressors vary widely among areas of the Great Lakes.
Because of the tremendous length of Great Lakes shoreline in Ontario an approach to monitoring based
on index and reference stations is used. An index station is a location which is likely to be similar to any
other of a number of locations with common features and a references station is a location which is
arbitrarily selected because of some special feature. Two generic types of stations will be monitored:

1. Locations in areas where background conditions for a lake sub-area prevail (reference stations);
and,

2. Locations in areas where there is a natural integration of the stressors from a larger area (index
stations). Such areas include the delta zones of rivers, depositional zones of embayments, and
areas where prevailing water circulation patterns focus stressors.

It is proposed that surveys be conducted in one of the Great Lakes basins (including connecting
channels) each year of 4-6 year cycle. Approximately 10-18 stations will be surveyed annually. The
periodicity of sampling will be approximately every three years in Lake Ontario and Lake Erie and every
six years in Lake Superior and Lake Huron. The shorter sampling interval for the lower lakes reflects the
higher level of anthropogenic stress on the lower lakes compared with the upper lakes.

Water Quality Monitoring Along Eastern Georgian Bay
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The primary use intended for the information collected in this project will be as input to Great Lakes
management programs for the purposes of assessing progress in meeting program objectives and to
assess the success of programs designed to restore or protect environmental quality in the Great Lakes.
To the extent that the monitoring identifies adverse changes in environmental conditions, the
information may be used to respond to changing conditions which may include the initiation of cause-
effect research or provide supporting information for the development of remedial actions.

Sampling Method

The sampling protocols employ standard MOE methodology, thereby permitting comparisons with
historical and ongoing data collections elsewhere in the Ministry. Ongoing comparison of project data
with historical and contemporary data (MOE and Federal) for the purpose of expanding the temporal
and spatial ranges of evaluation is a key element of the project.

A limitation of the study is that the specific findings for a station cannot be extrapolated beyond the
immediate area of the station. An assumption is that while the magnitude of the changes observed at a
station will be unique to the station, it is likely that the nature (direction and features) of changes will be
characteristic of the changes occurring over a broader area. In 2015, it is proposed that 19 stations
(most previously surveyed in 2009) will be visited on Lake Huron / Georgian Bay (see Figure 2).

Three surveys (spring, late summer and fall) will visit 14 stations to collect data on water and sediment
quality and benthic invertebrate composition:

e Survey 1 (April)
0 a) Conduct physical measurements and water quality sampling.
0 b) Deploy sediment traps at sites.
e Survey 2 (August)
0 a) Conduct physical measurements, water quality and benthic invertebrate sampling at
sites.
e Survey 3 (October)
0 a) Conduct physical measurements and water quality sampling at sites.
0 b) Collect material from sediment traps and remove sediment traps.

Table 2: Environment Index Station Program Summary

Monitoring events 1996, 2002, 2003, 2009, 2015-planned
Monitoring frequency e Every three years in Lake Ontario and Lake Erie
e Every six years in Lake Superior and Lake Huron
Monitoring objectives e To identify temporal trends in sediment and water quality in the

nearshore Great Lakes and to use these findings to support Ministry and
inter-agency efforts to identify lake-wide or regional changes in
environmental conditions.

e To establish sites in each of the Great lakes removed from major point-
source influences such that the data collected at the sites may be used

Water Quality Monitoring Along Eastern Georgian Bay
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as points of comparison when assessing environmental conditions at
physically similar sites.

Sampling stations

8 along eastern Georgian Bay

Parameters

Water

Station depth and the variation in depth over the time will be recorded.
Continuous depth profiles of temperature, conductivity, pH and oxygen
will be taken at each station.

Continuous depth profiles will measure attenuation of PAR (400-700nm)
and selected UVA and UVB bands.

Depth profiles of chlorophyll a under variable excitation.

Secchi disc depth.

Two sets of water samples will be collected at all sites. Grab samples
will be collected one meter from the lakebed. A second set of depth-
integrated samples will be collected over the euphotic component of
the epilimnion. The collection zone will be approximated as the lesser
of 2X the secchi depth, or, to the top of the metalimnion.

Water samples will be analysed for: Chloride; Cations (Ca, Mg, Na, K);
Chlorophyll; DOC and Silicate; Nitrates and Ammonium; Suspended
Solids; Total P and Kjeldahl-nitrogen; Alkalinity, Conductivity , Lab pH;
Sulphate; Metals scan by ICP; Mercury; Turbidity; low level total P; low
level SRP; and low-level heavy metals.

Surficial sediments for
chemical analysis
(summer survey)

In 2015 a full complement of sediment chemistry parameters will not be
requested; last collection was in 2009.
TOC; Particle size; and Total P & N.

Suspended Sediments
(Sediment traps, Spring-
Fall Survey)

Sediment traps will be used to collect fine-grain material from the
bottom of the water column for chemical analysis of: PCB-total; OC
pesticides; PAHs; Mercury; Metals scan; Particle size; Total P & N; TOC;
Arsenic; Chlorinated dioxins and furans; and Dioxin-like PCB congers.
The wet weight of material (total) collected over each deployment
period will be determined.

A third sample of material will be archived for possible analysis of
species composition and relative number of diatom frustules.

Benthic Invertebrate
(summer survey)

Benthos samples will be collected at the all stations during the summer
survey.

Sample sorting, benthic invertebrate identification and subsequent data
tabulation and summarization will be completed by an external
contractor.

Sediment composition (e.g. sand, silt, etc.), sediment colour, any
unusual features, and number of grabs in composite will be reported.
The presence of aquatic plants, including macro-algae in samples will be
recorded.

Phytoplankton &
Zooplankton

Single samples will be collected on each of the spring, summer and fall
surveys from all sites.

Water Quality Monitoring Along Eastern Georgian Bay
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Lake Huron/Georgian Bay
Index-Reference Stations
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Figure 2: Lake Huron / Georgian Bay Index-Reference Stations

4 Ministry of the Environment - Great Lakes Nearshore Assessment

The provincial Great Lakes Nearshore Assessment (GLNA) is conducted by the Environmental Monitoring
and Reporting Branch of the MoE. The objective of the GLNA is to document ambient water quality
conditions in the coastal areas of eastern Georgian Bay across a spectrum of physical environments; to
assess variability in water quality over the region; and to examine the factor(s) responsible for observed
patterns of variability. The MoE states that the findings will serve to establish a baseline to which future
water quality conditions can be compared and assist in determining the potential impact future
development may have on water quality along the coastal area of Georgian Bay.

Water quality conditions were characterized between 2003 and 2005 along a north to south gradient,
from Killarney to Honey Harbour. Figure 3 presents an overview map of all the sampling stations: the
green dots were sampled in 2003; the yellow dots were sampled in 2004; and the red dots were
sampled in 2005. Locations across a spectrum of physical settings were sampled to determine the
influence that physical features may have on water quality. Environment types include: protected

Water Quality Monitoring Along Eastern Georgian Bay
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embayments, nearshore areas, and offshore sites. Exposure refers to the degree to which the site is

influenced by open-waters of Georgian Bay. Extent of watershed influence indicates the degree of

tributary discharge anticipated to affect the water quality of that location. Station depth is used as a

proxy for distance from land. Sites on the open shores of the lake with a large fetch are strongly

influenced by open lake conditions in contrast with low fetch sites within embayments where open lake

influences may be more limited and physical conditions more quiescent. The characterization (of

environment types) is approximate and groupings (of sampling locations) are not mutually exclusive and

are meant as a starting point towards a quantitative evaluation of the physical characteristics of the

coastal area. There are 135 locations surveyed three times annually to capture spring, summer and fall

conditions on a range of water quality parameters (see Table 3).

Table 3: Great Lakes Nearshore Assessment Summary

Monitoring events

2003-2005 (spring, summer and fall)

Monitoring frequency

Roughly every ten years

Monitoring objectives

e To document ambient water quality conditions in the coastal areas of
eastern Georgian Bay across a spectrum of physical environments.

e To assess variability in water quality over the region.

e To examine the factor(s) responsible for observed patterns of
variability.

Sampling stations

135 along eastern Georgian Bay (embayments, nearshore, offshore)

Parameters

Physical

e Station depth

e Temperature depth profiles

e Secchi disc depth

e Water column stratification

e Total suspended solids, turbidity, colour

Major lons and
Nutrients

e Total phosphorus, phosphate

e Total nitrogen, nitrite, nitrate, ammonium
e Silicates, sulphates, chloride

o Alkalinity, pH, conductivity

e Hardness

e Cr, Ca**, Na*, K*, Mg*

Biological

e Chlorophylla & b
e Dissolved organic carbon
e Dissolved inorganic carbon

Metals and Organics

e None?

Water Quality Monitoring Along Eastern Georgian Bay
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Figure 3: GLNA Monitoring Locations

5 Ministry of the Environment - Diver-based Lakebed Surveys of

Eastern Georgian Bay
Note: The summary presented below is based on the proposed sampling protocol and will be updated
when a summary of 2014 sampling results is made available.

Five areas on the eastern shores of Georgian Bay are proposed for diver-based benthic surveys in 2014;
Shawanga Inlet; Pointe Au Barel Station; Outer Parry Sound; Moon Island; Go Home Bay; and Outer
Severn Sound /Honey Harbour. Sixty sites ranging in depth from 3 to 20 metres are to be surveyed.
Hard substrate will be targeted for sampling. Bed rock and glacial sediment, consisting of a mixture of
gravel and rocks of various sizes, is expected to dominate at targeted sites, however, silty sediment
capped by layers of dreissenid mussels will also be considered as hard substrate. The final selection of
sites will be based on suitability of the substrate after video inspection of the lakebed prior to surveys.
A single round of surveys in July to early August is proposed.

Water Quality Monitoring Along Eastern Georgian Bay
Draft 10



= 1 B 17 George Street, PO. Box 337
- Parry Sound, ON, P2A 2X4

Phone: (705) 774-0978
Fax: (705) 746-8775
Website: www.gbbr.ca

United Nations  *
Educational, Scientific and |
Cultural Organization Biosphere Reserve

At each sampling site a description of the physical and biological habitat features of the site will be
recorded. When possible the features of the lakebed should be videoed for future reference. Suggested
habitat features of interest that should be qualitatively summarized are as follows:

Substrate Type — qualitatively determine the percentage of the visible surficial substrate types
(i.e., percent - silt, clay, sand, gravel, cobble, rock, bedrock, boulders, shale, etc.) within the
immediate vicinity from where the benthic samples will be collected.

Underlying Substrate Type — using a sturdy probe with a measuring scale determine the nature,
and depth to, any underlying substrate below the dominate surface substrate. Also determine
depth of oxic sediments.

Benthic Algae — record qualitative nature of occurrence of benthic algae or macrophytes on
lakebed over the broader areas (more detailed observations will accompany the quantitative
sampling. There are minimally three categories of algae that require description: attached
macro-algae, periphyton and metaphyton.
e Dreissenid Mussels — record qualitative nature of occurrence of dreissenid mussels on the
lakebed. Note presence of empty mussel shells and features of accumulation on the lakebed.
e Gobys — based on observation over the duration of time on site record presence on a four part
scale (absent; present; common; abundant). Note the size range.

6 Ministry of the Environment - The Ontario Benthos Biomonitoring

Network
The Ontario Benthos Biomonitoring Network is a multi-stakeholder collaboration established in 2003, in
which bottom-dwelling aquatic (benthic) invertebrates are used to monitor the ecological condition of
lakes, streams, and wetlands. The Network is led by the Ontario Ministry of Environment, but certified
participants represent all sectors. The network features standard sampling protocols, training, and a
database (which allows data to be shared among members).

There has been extensive sampling in lakes and rivers in the Muskoka River watershed in 2012-2014.
This work was funded by the Canadian Water Network and is part of an initiative to develop a
cumulative-effects monitoring program for the watershed. Outside of that area, the OBBN Coordinator
is not aware of any OBBN monitoring along eastern Georgian Bay.

Program information available online at:
e http://desc.ca/programs/obbn

e Action item: Is there a benefit to OBBN sampling along eastern Georgian Bay? If so, where should
we monitor? And who is best placed to do it?

Water Quality Monitoring Along Eastern Georgian Bay
Draft 11



Pl B4y a7 George Street, P.O. Box 337
- Parry Sound, ON, P2A 2X4
S Phone: (705) 774-0978
Fax: (705) 746-8775
Website: www.gbbr.ca

=

United Nations  ©
Educational, Scientific and
Cul

ltural Organization Biosphere Reserve

7 Ministry of the Environment - Lake Partner Program

The Lake Partner Program (LPP) is Ontario’s volunteer-based, water-quality monitoring program. The
program began in 1996 in partnership with the Federation of Ontario Cottagers’ Associations (FOCA) and
the Lake of the Woods District Property Owners' Association (LOWDPOA). Since 2002, the Ontario
Ministry of the Environment has coordinated this lake monitoring program from the Dorset
Environmental Science Centre (DESC).

Each year, more than 600 volunteers monitor total phosphorus and water clarity in almost 550 inland
lakes at over 800 sampling locations [HOLD — hoping to get G Bay numbers from Anna]. Lakes on the
Canadian Shield are sampled for total phosphorus once per year during May, and Secchi disk
observations are made, ideally, twice per month from May to October. Volunteers collect lake water
samples and return them, postage paid, to DESC. Total phosphorus analyses are performed in the DESC
Water Chemistry Laboratory. The resulting data are used by members of the public, partner agencies,
government and academic researchers and private consultants to assess and report on water quality in
lakes across Ontario. This total phosphorus and water clarity data are published each January on the
provincial Lake Partner Program webpage.

Program information available online at:
e http://desc.ca/programs/Ipp

e http://www.ontario.ca/environment-and-energy/lake-partner-program

8 Severn Sound Environmental Association - Severn Sound Open Water
Monitoring Program

Background

In the past, Severn Sound experienced excessive phosphorus enrichment. This resulted in excessive
algae growth, leading to poor water quality conditions for recreational uses such as swimming, and low
oxygen conditions for cold water fish communities. In 1985, Severn Sound was listed as an Area of
Concern (AOC) under the Great Lakes Water Quality Agreement, one of the most polluted on the Great
Lakes.

Led by Environment Canada and the Ministry of the Environment, the communities surrounding Severn
Sound developed a Remedial Action Plan (RAP), the goals of which were to improve water quality and
restore a healthy ecosystem in Severn Sound. Over the past 20 years, implementation of the RAP
resulted in reduced phosphorus loads through sewage treatment plant upgrades, agricultural projects,
private sewage system upgrades, and stormwater treatment. This in turn led to significant improvement
in the water quality of the Sound.

In 2003, restoration targets had been met, and Severn Sound was delisted as an AOC. The RAP
continued under the Severn Sound Environmental Association (SSEA), which monitors 11 stations

Water Quality Monitoring Along Eastern Georgian Bay
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throughout the Sound in an effort to detect long-term changes in water quality. SSEA continues to
monitor water quality and work with municipal partners to ensure that the quality of Severn Sound is
maintained.

Monitoring Program

Monitoring in Severn Sound began in 1973 by the Ontario Ministry of Environment. Five stations were
regularly sampled: one in of the four bays of Severn Sound, and one in the open waters. In 1997, the
“Severn Sound Remedial Action Plan” (now SSEA) took over regular monitoring, which continues today.

SSEA’s Open Water Monitoring Program monitors the environmental quality of Severn Sound open
water for indicators of eutrophication. The Severn Sound RAP Stage 3 Report called for continued
monitoring of open waters of Severn Sound in order to assess changes in trophic status in relation to
remedial actions and other ecosystem changes in the area (e.g. invasive species, water level changes).
The SSEA relies on successful partnerships with other organizations, businesses and government
agencies. The base funding for their open water monitoring program comes from the 9 member
municipalities (Tiny, Tay, Midland, Penetang, Springwater, Severn, Oro-Medonte, Georgian Bay and
Orillia), as well as grants, such as the Canada Ontario Agreement (COA) and Ministry of the Environment
and Climate Change.

Sampling Method

Eleven open water stations are sampled biweekly during the ice-free season (May-October) (see Table
4). In addition to the eleven Severn Sound Open Water Monitoring Program stations, SSEA samples
three stations around Honey Harbour (see Figure 4). At each location, water clarity is measured using a
Secchi disk, and vertical profiles of temperature, dissolved oxygen, and conductivity are taken (surface
to 1m off bottom). Samples are taken throughout the sunlit portion of the water column at each station
(2x Secchi disk depth) and are analyzed for nutrients, including basic chemistry (e.g. ions, conductivity,
pH), total phosphorus, total ammonia, total nitrate, and total Kjeldahl nitrogen, heavy metals, as well as
chlorophyll a. Zooplankton and phytoplankton samples are also taken for counting and identification.

Table 4: Severn Sound Open Water Monitoring Program Summary

Monitoring events 1973-current
Monitoring frequency Biweekly during ice free season (May-October)
Monitoring objectives e RAP goals: to improve water quality and restore a healthy ecosystem
e To detect long-term changes in water quality
Sampling stations 14; 11 in the Severn Sound Open Water and 3 in Honey Harbour
Parameters
Physical e Station depth

Secchi disc depth
Vertical profiles (surface to 1m off bottom)
0 Temperature, dissolved oxygen, and conductivity

Major lons and e lons, conductivity, pH
Nutrients e Total phosphorus, total ammonia, total nitrate, and total Kjeldahl

Water Quality Monitoring Along Eastern Georgian Bay
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nitrogen
Biological o Chlorophyll a
e Zooplankton and phytoplankton
Metals and Organics o Heavy metals

Open Water
Monitoring Stations

Sampling Station
@® Long Term Station
A Honey Harbour Study

@® Supplemental Station

Produced by the Severn Sound Environmental Association with data supplied in part from the Counly of Simcoe, the Ontario Ministry of Natural
(:2) Severn Sound Watershed | ¢ o s Gueen's Printer 2013) and under License with of the Ontario | 2014. Depth Sounding data was
supplied under license by the Canadian Hydrographic Service (@ CHS in right of her majesty the Queen 2014). Not for navigational purposes.

Figure 4: SSEA Monitoring Locations

9 The District Municipality of Muskoka

Muskoka Water Strategy

In January 2003, The District Municipality of Muskoka government (DMM) expanded its recreational
water quality program and developed the Muskoka Water Strategy. The Strategy is a framework of
integrated and strategic initiatives to protect Muskoka’s water resources. Muskoka spearheads the
Strategy with the support of the Muskoka Watershed Council and with involvement from a wide variety
of organizations, agencies and stakeholders, including volunteer “citizen scientists.”
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The Strategy consists of the following four broad components listed here and described in detail below:

1. Lake System Health, including lake and watershed monitoring, volunteer—based benthic
monitoring, and stewardship and outreach programs;

2. Communication and community involvement, including the Muskoka Water Web site
(www.muskokawaterweb.ca);

3. The Muskoka Watershed Council, which oversees initiatives such as the Muskoka Watershed
Report Card and Best Practices program (www.muskokawatershed.org); and

4. Broader Water Initiatives, such as the Canadian Water Network project and watershed

inventories.

The Strategy emphasizes the development of relationships and the sharing of resources with other
organizations as well as greater community involvement. As the strategy evolves, it will address new
water issues or concerns respecting Muskoka’s water resources and will provide a structure for future
water initiatives.

The Muskoka Water Strategy is a District of Muskoka program and is funded by the District. One
component of the Water Strategy is the Lake System Health Program, which is also funded by the
District. Some of the other components of the Water Strategy are collaboration with other
organizations and may receive funding from other sources, for example, Muskoka Watershed Council.
However, water quality monitoring is a District program with District funding.

Lake System Health Monitoring Activities

Lake System Health is a broad approach to protecting waterbodies that includes recreational water
guality monitoring, enhanced development policy, a strong stewardship program, and municipal
infrastructure programs. The goal of the Lake System Health Program is to protect lake ecosystems and
the social and economic values they provide. The ability of development to occur around a waterbody
without substantially damaging the natural environment, habitat and trophic status of the waterbody or
other waterbodies within the same watershed is the initial and primary factor in achieving lake health
and sustainable development.

A key component of the Lake System Health Program is good water quality. Water quality has been
monitored by The District Municipality of Muskoka in conjunction with the Ministry of the Environment
for over 30 years and has produced very good long-term data records for many key lakes.

The monitoring program is a field-based program that monitors 193 sites on 164 lakes on a rotational
basis (see Figure 5). The purpose of the monitoring program is to establish a long-term record of key
water quality parameters so that trends in water quality and lake system health can be identified and
appropriate management decisions can be made to protect lake water quality.

In collaboration with the Dorset Environmental Science Centre (DESC), Secchi depth (a measure of
clarity) and phosphorus concentrations are taken as part of the Provincial Lake Partner Program. DESC
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also tests for other parameters, such as pH, conductivity, alkalinity, calcium, and nitrogen, so that a
more complete understanding of lake chemistry can be achieved. While in the field, Water Quality
Technicians also record dissolved oxygen and temperature profiles.

In 2002, a shoreline land use survey was initiated with sixty-two lakes, bays and river segments surveyed
to date. These surveys document all man-made structures, condition of the shoreline and general land-
use adjacent to the lake. This information is available to lake associations, Area Municipalities and other
interested parties for planning purposes. In 2013, the Love Your Lake shoreline assessment protocol was
implemented, which is an action-oriented program that provides resources and training to local
organizations, which enables them to deliver engaging and effective programs to help landowners
protect and restore their shorelines.

In 2003 a Biological Monitoring Program was developed for lake associations interested in becoming
more involved in lake monitoring and broader lake planning. Each year, summer staff is available to
train lake residents to undertake volunteer monitoring programs that are based on standard protocols
such as PlantWatch, FrogWatch, forest health and benthic analysis.

The objective of the biological monitoring program is to develop a network of monitoring partners to
collect a broad range of chemical and biological data, physical lake attributes and shoreline
development data that are in a useful form and can be made accessible to individuals, associations,
businesses and government agencies.

In summary, the fieldwork for the 2013 Lake System Health Water Quality Monitoring Program began in
late April and concluded in August. Components of the program included:

e Spring phosphorus sampling conducted in May;

e Water sample collection for base chemical parameters in May;

e Secchi depth measurements collected in May and August;

e Temperature and dissolved oxygen readings collected in May and August;
e Love Your Lake shoreline assessments conducted from June to August;

e Shoreline land use surveys conducted in July; and

e Benthic macro-invertebrate sampling from May to August.

Program information available online at:
e http://muskokawaterweb.ca/water-101
e http://muskoka.on.ca/content/recreational-water

Table 5: DMM Lake System Health Water Monitoring Program Summary

Monitoring events Over the past 30 years to current

Monitoring frequency During ice free season (May-October)

Monitoring objectives e To protect lake ecosystems and the social and economic values they
provide
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Sampling stations 193 on 164 lakes (on a rotational basis)
Parameters
Physical e Secchi disc depth
e Temperature and dissolved oxygen
Major lons and e Alkalinity, conductivity, and pH
Nutrients e Total phosphorus, Total Kjeldahl nitrogen, and nitrates
e Calcium chloride, colour, sodium, and sulphate
Biological e Benthic macro-invertebrate sampling
e Dissolved organic carbon
Metals and Organics e Iron

Figure 5: DMM Monitoring Locations

10 Township of Georgian Bay

Water quality and pristine natural systems are important environmental and economic features for the
Township of Georgian Bay, drawing recreational users and tourists to the area. Water quality
monitoring programs are designed to provide the township with an understanding of the aquatic
systems, indicate trends in data and produce scientific evidence to support management decisions.
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These objectives are well informed by ongoing scientific research looking at the impacts of a variety of
ecosystem stressors.

A number of organizations have historically been involved in water quality monitoring in the coastal
waters of the Township of Georgian Bay. Annual (i.e. routine) water quality monitoring is conducted by:
the District Municipality of Muskoka (summarized above); the Lake Partner Program (summarized
above); Severn Sound Environmental Association (summarized above) and Georgian Bay Forever
(summarized below).

Georgian Bay Forever

In 1998, the Township of Georgian Bay partnered with the Great Bay Area Foundation to conduct water
quality monitoring that included bacterial monitoring and water chemistry analysis. The water quality
monitoring program collects water samples for analysis of total phosphorus and makes in situ
measurements of temperature, dissolved oxygen (DO), and water clarity in September of each year.
Additional samples are collected and analysed for the enumeration of E. coli. These samples are
collected twice per month (June — Sept) over a wider range of sample stations. Additional in situ
measurements have been made to record conductivity, water clarity and depth including sonar imaging
to observe the presence/absence of fish in the bottom waters. Occasional samples have been collected
for pH.

The bacterial monitoring took place in different areas over the years, including: Honey Harbour
(including North Bay and South Bay), Cognashene, Go Home Bay, Wah Wah Taysee, Twelve Mile Bay, Go
Home Lake, Six Mile Lake, Gibson Lake, Gloucester Pool (including Little Lake and MacLean Lake), and
the Severn River. The water chemistry analysis was related to eutrophication concerns (phosphorus,
water clarity, dissolved oxygen, coldwater fish community) and took place in the following areas: Honey
Harbour (including North Bay and South Bay), Twelve Mile Bay, Cognashene Lake, North Bay, and Six
Mile Lake.

The Township’s water quality monitoring program was subsequently coordinated by Georgian Bay
Forever (GBF), formerly the GBA Foundation, when GBF was formed as a charity to conduct scientific
research and education on the Bay's aquatic ecosystem. The program has been funded by the Township
and coordinated and delivered through a network of amateur and professional volunteers. GBF
leveraged additional funding to conduct supplemental water quality studies, such as paleolimnological
and causation studies, to better understand the factors influencing water quality in the Township of
Georgian Bay.

Program information available online at:

e http://www.gbtownship.ca/content/water-quality-reports-information

e http://georgianbayforever.org/water-quality

e http://www.georgianbayassociation.com/water-quality/
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Table 6: ToGB & GBF Water Quality Monitoring Program Summary

Monitoring events

1999 — Current

Monitoring frequency

June — September

Monitoring objectives

Describing the water quality conditions throughout the Township of
Georgian Bay.

Identification of areas where further monitoring or remediation are
necessary.

Creation of a long-term database.

Development and fostering of volunteer support and program
awareness.

Assessment of impacts of septic systems and improvement of re-
inspection programs.

Provision of technical input for planning at three levels of government.
Coordination with universities and other research agencies.

Sampling stations

The total number of sampling stations is unknown, but is roughly 32 (not
including Honey Harbour stations). The station breakdown is: Twelve Mile
Bay — 6 stations, Go Home Bay — 6 stations, Cognashene Lake — 5 stations,
Honey Harbour —unknown, North Bay — 7 stations, and South Bay — 8
stations.

Parameters

Physical

Secchi disc depth
Temperature and dissolved oxygen
Occasionally sonar to record depth and presence/absence of fish

Major lons and

Occasionally: pH and conductivity

Nutrients e Total phosphorus — post 2011 low level detection using Dorset lab
Biological e E. coli
Metals and Organics e None

11 Township of the Archipelago

Since 2001, the Township of the Archipelago has partnered with ratepayer associations to conduct

water quality monitoring. The water quality monitoring program was designed to answer the following;

What are the average bacteria levels at common recreational sites in waterbodies across the

Township of the Archipelago, where bacteria are defined as E. coli?

Bacteria monitoring locations have nearshore emphasis, with one or two deep water background sites.

Sites are randomly distributed to capture a variety of uses (i.e. residential, commercial, boating), natural

sources are avoided however (i.e. streams, wetlands, wildlife). The same sites are sampled each year.

Samples are collected every two weeks starting on or before the July 1°* weekend and ending after
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September 1%, Water clarity is also measured, by recording Secchi disc depth, at each monitoring
location.

Samples are analyzed using a coliplate and incubator (34°C for 26 hours). After incubation, total
coliform and E.coli counts are conducted by the volunteers. These values are compared to the bacterial
objectives of 100 total coliform and 10 E. coli for recreational waters in the Township of The
Archipelago. The Most Probable Number (MPN) chart is also used to convert the cell counts to the most
probable number of colony forming units (CFU). The number of CFU's is related to the viable number of
bacteria in the sample and MPN is essentially a concentration of coliform bacteria in the sample. For
convenience in calculating, the MPN index table has been prepared.

Participating associations include those representing most the Township’s inland lakes, shoreline, and
islands of Georgian Bay. The Township supplies the equipment, coli-plates, training and consultant,
while association volunteers carry out the monitoring and provide the data for consultants to analyze
and report to the Township. It should also be noted that many ratepayer associations within this
Township also participate in the Lake Partner Program.

Program information available online at:
e http://www.thearchipelago.on.ca/index.php/environment/water

Table 7: Township of the Archipelago — Water Quality Monitoring Program Summary

Monitoring events 2001-current

Monitoring frequency Biweekly from July 1% to Sept 4"

Monitoring objectives e To determine the average bacteria levels at common recreational sites
in waterbodies across the Township of the Archipelago

Sampling stations Numbers vary each year depending on volunteer participation, but

program designed includes a total of 87 stations. Station breakdown: Sans
Souci — 7, Woods Bay — 7, South Channel — 10, Sturgeon Bay — 14,
Skerryvore — 6, Pointe au Baril — 11, Blackstone Lake — 5, Crane Lake — 6,
Healey Lake — 7, Kapikog Lake — 8, and Naiscoot Lake — 6.

Parameters
Physical e Secchi disc depth
Major lons and e None
Nutrients
Biological e E. coli
e Total coliform
Metals and Organics e None
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12 Township of Carling
The Township of Carling uses the same monitoring protocol as the Township of the Archipelago. It
should also be noted that many ratepayer associations within the Township of Carling participate in the

Lake Partner Program.

Program information available online at:
e http://www.carlingtownship.ca/index.php/township-information/water-quality-committee

Table 8: T

ownship of Carling — Water Quality Monitoring Program Summary

Monitoring events

2001-current

Monitoring frequency

Biweekly from July 1% to Sept 4t

Monitoring objectives

e To determine the average bacteria levels at common recreational sites
in waterbodies across the Township of Carling

Sampling stations

The number of sampling stations, as well as the number of participating
volunteers is unknown. Attempts to contact the water quality committee
were unsuccessful and recent reports are not published on the Township

website.
Parameters

Physical e Secchi disc depth
Major lons and e None
Nutrients
Biological e E. coli

e Total coliform
Metals and Organics e None

13 Township of Seguin

The Seguin Lake Water

Quality Monitoring Program, developed in 2008, is a field-based program that

monitors approximately 120 lakes across Seguin on a rotating basis. The purpose of the monitoring

program is to establish
be identified. The phos
recreational lakes.

Monitoring program pa

a historical record of water quality parameters so that trends in water quality can
phorus data is also used to determine shoreline development capacity of

rameters include: spring phosphorus concentrations, dissolved organic carbon,

Secchi disc depth, and end of summer dissolved oxygen and temperature profiles. Phosphorus results

are collected and analyzed as part of the Lake Partner Program.

Table 9: Township of Seguin — Water Quality Monitoring Program Summary

| Monitoring events

‘ 2008-current
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Monitoring frequency 120 lakes on a rotating basis
Monitoring objectives e To establish a historical record of water quality parameters so that
trends in water quality can be identified.
e To collect phosphorus data in order to determine shoreline
development capacity of recreational lakes.
Sampling stations 120 lakes on a rotating basis
Parameters
Physical e Secchi disc depth

e Temperature and dissolved oxygen profiles

Major lons and Spring phosphorus concentrations

Nutrients
Biological e Dissolved organic carbon
Metals and Organics e None

14 Municipality of McDougall

The Municipality of McDougall does not have a water quality monitoring program for their inland
waters. Water quality monitoring in this township relates to the Nobel waterworks system, which is
part of the Town of Parry Sound’s municipal system.

15 Town of Parry Sound
The Town of Parry Sound does not have a water quality monitoring program for their open waters.
Water quality monitoring in this township relates to the municipal waterworks system.

They are a partner in the Blue Flag Beach monitoring at Waubuno, in partnership with the Parry Sound
North Bay District Health Unit (see Beach Monitoring Section below).

16 Unincorporated Areas

There is no township governance system in the Unincorporated Areas, which includes the areas north of
the Township of Archipelago (i.e. north of Pointe au Baril) to the District of Sudbury line (near the French
River area). Water quality monitoring in this geographic area is typically conducted by ratepayer
associations by participating in the Lake Partner Program.

17 Magnetawan First Nations - Byng Inlet Monitoring Project

The goal of the three year Byng Inlet project is to characterize water quality with an emphasis on total
phosphorus. There is a lack of existing water quality data for the Inlet and therefore this project was
initiated to characterize local water quality conditions. Water quality sampling takes place twice per
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month from May to November at 5 locations along the length of the Inlet (see Figure 6). Three times

per year at spring flow, low flow, and fall flow the following parameters are monitored: alkalinity,

dissolved organic carbon, pH, conductivity, total Kjeldahl nitrogen, nitrates, ammonia, turbidity, and

Secchi disc depth. Oxygen profiles are conducted in late summer to access mixing and potential for

internal loads. As the project is currently in its first year, the parameters may change if something

unforeseen arises.

Table 10: Byng Inlet Monitoring Project

Monitoring events

2014-2016

Monitoring frequency

Twice per month during ice free season (May-November)

Monitoring objective

e To characterize water quality with an emphasis on total phosphorus

Sampling stations

5 stations along the inlet

Parameters

Physical

e Turbidity
e Secchi disc depth
e Oxygen profiles

Major lons and

o Alkalinity, pH, conductivity

Nutrients e Total Kjeldahl nitrogen, nitrates, ammonia

Biological e Dissolved organic carbon

Metals and Organics e None
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Figure 6: MFN Monitoring Locations

18 Georgian Bay Islands National Park

Ecological Integrity Monitoring
The Parks Canada Agency (PCA) is committed to maintaining ecological integrity (El) in their 42 national

Parks. The Agency has established fully functional monitoring programs that will enable to detect
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potential El changes in the park. The ultimate goal of El monitoring is to protect natural heritage where
the current quality visitor experience will be available for future generations.

Ecological Integrity is achieved when native components of an ecosystem including abiotic components,
biodiversity, and ecosystem processes are met. In order to monitor and report on the state of El in the
park a suite of indicators common to all parks within a bioregion is selected. In Georgian Bay Islands
National Park (GBINP) the bioregional indicators included are Forest and Coastal ecosystem.

Coastal Ecosystem Indicator

As an island based park, coastal wetlands are a major component of the ecological integrity of GBINP.
Coastal wetlands found in and around Georgian Bay Islands National Park shoreline provide some of the
most productive and diverse fish habitat in the Great Lakes System. Although protected, these wetlands
remain vulnerable to natural disturbances such as fluctuating water levels and human caused
disturbances including shoreline development, noise and water pollution from boat traffic, the spread of
invasive species, and climate change. Human development surrounding the park continues to rapidly
increase, further exasperating these disturbances.

The measures comprising the Coast Indicator are water quality index (WQl), Aquatic Exotic Invasive
Plant Species Abundance and Frog and Toad Abundance. All three measures are monitored at six
sampling locations; three in the greater park ecosystem (GPE) and three in GBINP. The GPE sites are
Church Bay, Lily Pond Bay, and North Bay and the GBINP sites are located in Ojibway Bay, Treasure Bay,
and Hockeystick Bay. The GBINP locations are categorized by visitor footprint impact level (high,
medium, and low use). These distinctions are to determine if El in GBINP is higher than surrounding
areas and how visitors, especially boaters, are impacting El within the park.

Water Quality Index

In GBINP, the following water quality parameters are measured at each location (see Figure 7) every
three years and entered into an equation to determine the wetland score: temperature, conductivity,
pH, turbidity, total nitrogen (TNN), and total kjeldahl nitrogen (TKN). Combining selected water quality
parameters (Table 11) into an index measurement allows the assignment of a single value associated
with wetland health.

Table 11: GBINP WQI Monitoring Summary

Monitoring events Every three years at selected wetlands
Monitoring frequency Once per season? (every three years)
Monitoring objective e To detect potential El changes in the park

e To protect natural heritage where the current quality visitor experience
will be available for future generations

Parameters

Physical e Temperature
e Turbidity
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Figure 7: GBINP Monitoring Locations

19 Beach Monitoring - Municipal Health Authorities

Ontario beaches are monitored according to the province’s Beach Management Protocol. Municipal
health authorities monitor most public beaches. Provincial park beaches are monitored by Ontario
Parks. The Protocol says that authorities must check water quality at least weekly from June to Labour
Day at beaches where there are formal swimming programs or lifeguards. Most municipalities do not
actually begin sampling until mid-June. Beaches in Ontario are posted when the geometric mean of 5
samples collected within a 30-day period exceeds 100 E. coli/100 ml of water.

Blue Flag beaches undergo regular water quality sampling measured against national standards and
legislation. These beaches must also meet the following water quality criteria: 1) the beach must fully
comply with the water quality sampling and frequency requirements; 2) the beach must fully comply
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with the standards and requirements for water quality analysis; 3) no industrial, wastewater or sewage-
related discharges should affect the beach area; 4) the beach must comply with the Blue Flag
requirements for the microbiological parameter Escherichia coli (E.coli) and intestinal enterococci
(streptococci); and 5) the beach must comply with the Blue Flag requirements for physical parameters.
In the eastern Georgian Bay region, Waubuno beach in Parry Sound is the only Blue Flag certified beach.

20 Water Quality Reviews and Recommendations
This section summarizes reports that provide reviews and/or recommendations about water quality
monitoring programs along eastern Georgian Bay.

State of the Bay - A Report Card on Ecosystem Health for Eastern and Northern

Georgian Bay

Project partners came together in 2010 to begin discussions on the need for raising awareness about
“the state of Georgian Bay” — by selecting key indicators that summarize the ecosystem health of the
Bay. Following the model of watershed report cards, the State of the Bay report presents information
about key ecosystem health indicators along Georgian Bay. Key indicators were selected in the areas of
water quality (i.e. total phosphorus), wetlands, fisheries, and landscape in order to provide a science-
based snapshot of conditions from Honey Harbour to Killarney-McGregor Bay. The State of the Bay
project aims to summarize existing scientific reports about the Great Lakes, Lake Huron, and Georgian
Bay, and bring it down to smaller regions of the Bay, so readers can learn about environmental
conditions and trends in their own backyards.

A number of factors informed the selection process for the ecosystem health indicators, including:
public consultation, advice and guidance from scientists, an ecosystem health workshop, and a literature
review. After selecting the six ecosystem health indicators, background research was carried out in
order to identify available data sources, benchmarks, and information relevant to Georgian Bay. In the
process of researching these aspects of the ‘water quality’ indicator, data gaps and/or research
recommendations were identified. By flagging these research needs, hopefully they will be strategically
filled and inform future report cards. The data gaps and research needs with respect to the ecosystem
health indicator ‘Total Phosphorus’ are:

1. Grading System
a) lIdeally, a grading system that is based on regional segmentation of environmental

features would be preferred. This system would likely produce an index that reflects the
ranges in environmental conditions/features within the system for an overall rating.
However, the research and data is not currently available to determine this index and
overall rating system. The Environmental Monitoring and Reporting Branch (of the
MoE) are aware of this data gap and endeavour to include it as part of their survey
design in subsequent Georgian Bay nearshore assessments.
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b) Another potential methodology (for future grading systems) was suggested by Keith
Somers with the DESC. In their collaborations with universities, they have proposed a
generic method to define normal conditions based on the reference condition approach
(as outlined in Kilgour et al., 1998). The variability or distribution of samples from
minimally impacted reference areas is used to characterize the normal range of
variability and this range can be used to evaluate samples from other areas. This
approach would define the normal range for reference areas in Georgian Bay as a means
to evaluate samples from embayments that may be experiencing different levels of
anthropogenic impacts. The idea could be used for any set of measurements including
water chemistry, benthos (see Somers et al. 2006), or even the fish community.

2. Environment Canada’s Science Synthesis report (2013) reviewed phosphorus monitoring
along eastern Georgian Bay in order to identify embayments or lakes experiencing elevated
levels of TP. The report notes that monitoring data for water-bodies with known TP
concerns are insufficient in most cases to determine if anything has changed, or is changing,
and the scientific studies to determine the cause of the problems and what to do about
them have not been done. Monitoring from early spring through the season could show
whether the water column ever achieves equilibrium with the atmosphere. The report also
notes that it is important to determine how to prevent the production of more organic
matter in these bays and whether there is any unexpected shore or watershed sources of
organic matter that may decay to exacerbate the oxygen depletion. It is recommended that
a robust monitoring protocol is developed and distributed to volunteers in areas with known
TP concerns. The Severn Sound Environmental Association’s protocol could be considered,
as it is robust and adoption would facilitate data comparison (between different regions).
Their protocol can be found online here: www.severnsound.ca/ssea_OpenWater.htm

3. Successful management of algal blooms will require an improved understanding of the
sources and retention to the littoral zone of both particulate phosphorus (i.e., that can be
recycled by dreissenid mussels) and soluble phosphorus; improved monitoring and
forecasting of dreissenid population density, improved monitoring of Cladophora
populations over a gradient of human and dreissenid influence; and further improvements
in our understanding Cladophora ecology and capacity to model the complete seasonal
growth cycle and transport and fate of detached filaments (Higgins et al. 2008).

4. The updated version of the GLWQA (EC, 2012) states that it will develop substance
objectives (including phosphorus) for nearshore waters, including embayments and
tributary discharge for each Great Lake. It is recommended that future State of the Bay
report cards review the updated GLWQA for a Georgian Bay substance objective (to be used
as the TP benchmark).
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Environment Canada - Science and Monitoring Synthesis for South-Eastern

Georgian Bay

Environment Canada’s report synthesizes science and monitoring information for south-eastern
Georgian Bay with particular emphasis on phosphorus, causes of cyanobacteria and harmful algae
blooms and the general condition of aquatic resources within this region. The region includes the
nearshore waters and coastal areas west of Hwy 69 extending from the French River to Port Severn, the
watersheds and open waters of Severn Sound, eastern Nottawasaga Bay and the watersheds of the
Penetang Peninsula and Nottawasaga Valley. The report aims to: summarize current water quality and
aquatic habitat conditions; identify and discuss causes and contributing factors; identify priority areas
for science and monitoring; and identify unanswered management questions. With regards to research
and monitoring recommendations, the report noted the following:

Eastern Georgian Bay

1. Investigate the sporadic elevated phosphorus conditions and sources in the French River.
Phosphorus in the river should be compared with phosphorus in Lake Nipissing outflow.

Survey Parry Sound to establish background conditions in bays and population centres.
Investigate the cause of sporadic high E.coli at Skerryvore.

Monitor the total phosphorus contributions and study the associated impacts of sewage and
grey water inputs from high density boating (e.g., Bays of Bone Island, Georgian Bay Island
National Park).

5. Research the sources of organic material along the Georgian Bay shoreline and how this
contributes to issues with hypoxia and internal phosphorus loading.

6. Determine whether lengthening of the stratified period is occurring in Georgian Bay.

7. Synthesize and report on temporal trends of total phosphorus concentrations for problem Bays
mentioned in this report. Investigate causes of oxygen depletion in problem bays. Determine if
the oxygen depletion is caused by algae or lack of vertical circulation. Determine if there is
significant “under ice” oxygen depletion and whether that is equilibrated before stratification in
the spring. In order to help with the diagnosis, oxygen depletion should be checked against
models such as Charlton 1980 or Cornett and Rigler (1980) to determine if there is an
unexpected degree of depletion relative to chlorophyll a or total phosphorus.

8. Investigate and compare nutrient concentrations in streams feeding into problem areas such as
Sturgeon Bay, Cognashene Bay, and Twelve Mile Bay etc.

9. Additional monitoring and modeling of E. coli should be considered to shed light on sources, the
zone of influence of these sources and how circulation and mixing influence spatial
concentration trends.

10. There is little recent evidence offered to support the often repeated idea that lakeshore
development is responsible for algae and oxygen problems. This does not mean there is no
effect; instead it would be preferable to cite studies rather than state common sense opinions
that cannot be substantiated. The few studies of septic systems, such as they are at Sturgeon
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Bay, do not indicate a large effect on the lakes. Yet, the potential long-term effect of storing
human waste in the ground at the shoreline of the lakes over prolonged time periods is of major
concern. There should be a correlative study to see if water quality is related to cottage
development— compare bays and lakes of equal size and depth. For example, in the case of
Sturgeon Bay it may be instructive to compare nearby Cranberry Lake and Naiscoot Lake.

The report also outlined research and monitoring recommendations for the Sturgeon Bay and Severn
Sound areas.

Georgian Bay Forever - Township of Georgian Bay’s Water Quality Monitoring

Program

In 2011, Georgian Bay Forever (GBF) commissioned Hutchinson Environmental Sciences Limited to
conduct a review of the water quality monitoring program. Their review summarizes nine years of
water quality (2001 to 2009) and bacteriology data that was collected by volunteers in numerous sample
locations within six large, semi-isolated embayments in Georgian Bay, including: Twelve Mile Bay, Go
Home Bay, Cognashene Lake, Honey Harbour, North Bay, and South Bay. They concluded that the
program has collected a set of data that is generally very useful for making water quality
characterizations and for screening and describing areas of concern. In most cases the data are not
extensive or precise enough to describe trends through time or to differentiate between natural and
degraded systems. The dataset does however provide a great deal of insight into the current water
quality conditions that exist throughout the study area and informs the next steps towards ensuring the
protection of water quality in Georgian Bay’s coastal waters.

Georgian Bay Forever - Coastal Monitoring Program Review and
Recommendations

In 2011, Georgian Bay Forever was asked to assist in developing a new program design to improve the
Coastal Monitoring Program (CMP). The CMP refers to existing water quality monitoring programs
taking place in the Township of Georgian Bay. It was determined that a large degree of overlap existed
between existing programs.

To improve the science and cost efficiencies of the CMP, the participating organizations discussed
changes to their programs based on geographic distribution of sampling sites: 1) Severn Sound
Environmental Association (SSEA) continues to monitor the Honey Harbour, North and South Bay
locations; 2) GBF covered the Cognashene Lake, Go Home Bay and Twelve Mile Bay sites and has now
migrated those sites into the Ministry of the Environment Lake Partner Program; 3) the District of
Muskoka periodically samples the coastal waters for inclusion in its reports.

Each program has slightly different but complementary objectives and sampling frequencies. The GBF
and District programs look at pre-stratification (spring) measurements of phosphorus and other
chemical constituents. In addition GBF performed late fall measurements to determine surface and

Water Quality Monitoring Along Eastern Georgian Bay
Draft 29



= 1 B 17 George Street, PO. Box 337
- Parry Sound, ON, P2A 2X4

Phone: (705) 774-0978
Fax: (705) 746-8775
Website: www.gbbr.ca

United Nations  *
Educational, Scientific and |
Cultural Organization Biosphere Reserve

deep water phosphorus levels to better understand the potential for nuisance algae blooms triggered by
internal phosphorus releases due to oxygen depletion (anoxia) in the bottom waters.

The SSEA program is the most extensive, sampling a variety of physical, chemical and biological
parameters every two weeks throughout the year to get a complete picture of the system from top to
bottom and from melt to freeze. This data provides an excellent understanding of the systems to inform
the development of future monitoring programs. SSEA also recently produced depth (bathymetry)
charts showing the differences in North Bay and South Bay basins and the large differences in available
growing zones. These are important in explaining the community observations of increased aquatic
plant growth.

The GBF report “Township of Georgian Bay Water Quality Monitoring Program Synopsis” recommends
the ongoing monitoring of conditions at a regular frequency by all of the assessments competed. This
ensures that baseline information is available to expose changes or trends in water quality. The report
also recommends that the coastal water quality monitoring program is reviewed and modified over
time, using a reference to the past and ongoing results, to improve our understanding of the system. It
is expected that this adaptive management approach will face significant pressure from the impacts of
climate change and invasive species. In summary the GBF report made the following recommendations:

Ongoing intense monitoring conducted by SSEA should continue subject to annual review;
District of Muskoka should be the agency conducting testing this year (i.e. 2014);

GBF / Lake Partner Program testing should continue in years between the District testing
programs;

4, Efforts to co-ordinate scientific and monitoring programs with government agencies, such as
Environment Canada, MOE and MNR, should continue to determine what government
research activities are underway, to assess if any useful data will be available for the
Township to use; and

5. Determine the sources of faecal indicator bacteria by exploiting the significant advances in
genetic techniques now available such as Microbial Source Tracking (MST). Since much of
this bacteria can originate from natural sources (i.e. waterfowl), it is important to identify
sources in order to develop effective management strategies. MST can identify the source
host of the bacteria and is recommended for the summer 2014 program.

21 Action Items from this Report
The following action items were flagged in the draft version of this report for discussion at the
workshop:

1. Should a Georgian Bay organization regularly obtain the data from Environment Canada’s Great
Lakes Surveillance Program and report on the results to partners and public?

2. Isthere a benefit to OBBN sampling along eastern Georgian Bay? If so, where should we
monitor? And who is best placed to do it?
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