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1. Annual Summary
1.1. Overview
Welcome to the 2014 Annual Report for the Lake Vernon Association Environment Committee.
The projects described in this report were managed by five ambitious and capable volunteers who
dedicated their available time and energy throughout the year to design, initiate, work on, and complete
various projects and events aligning with the Association’s Lake Plan objectives. In this report, there are
a number of initiatives that are ongoing or in the design stages - illustrating the need for more
volunteers with interests or specialist capabilities. Members are welcome to contact the Lake Vernon
Association to join the Environment Committee in their work on these worthy projects.
The purpose of this communication is to report on the Lake Vernon Association’s Environment
Committee’s events and initiatives in 2014.

1.2. Communications
The two primary ways the Environment Committee communicated with LVA members was
through the Frogblog on the LVA website, and the Association’s Facebook page. In 2014, there was a
significant increase in membership participation on the Facebook page. The number of “likes” hit the 76
mark by the summer. Some of the items we posted were environment-related pictures, articles, wildlife
sightings and workshop/conference notices and summaries.
The following are instructions on how to use the Frogblog and Facebook page written by Shawn Gibson.
Posting to the LVA web site FrogBlog and to the LVA Facebook page is easy!
1) FrogBlog - http://www.lake-vernon.ca/frogblog
Email Shawn Gibson at shawngibson@gmail.com with your post.
Please try to include photos and/or videos when submitting your written post.
Post should be under 300 words and include bullet points to make it easy to read.
2) Facebook - https://www.facebook.com/LakeVernonAssociation
Anyone with a Facebook account can post to the LVA Facebook page.
If you want your post to be posted by the LVA Admin which then makes it more prominent, please email
Shawn Gibson at shawngibson@gmail.com. Words, pictures and/or videos are welcome!

2. Water Quality
2.1. District of Muskoka Lake Data Sheets
The District of Muskoka’s Lake System Health monitoring program has been testing lakes throughout
Muskoka for over 25 years. The program monitors 192 locations on a rotating basis and tests for
phosphorus, dissolved oxygen, temperature and water clarity (secchi disk). The sample points for Lake
Vernon include Hunter’s Bay, Main Basin, and the North Bay. This data is summarized in a Lake Data
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Sheet. The purpose of this long term monitoring program is to establish trends in water quality. Lake
data sheets are available on the Muskoka Water Web http://www.muskokawaterweb.ca/lakedata/muskoka-data/lake-data-sheets.
Lake Vernon monitoring results and interpretations for 2012 can be found at
http://www.muskokawaterweb.ca/lake-data/muskoka-data/lake-data-sheets/lake-vernon#b

2.2. Rationale and Interpretation of typical sampling parameters (ways to
sample for water quality)
Abbr.
Ca

Name
Calcium

What is it?

Why Use It?

A chemical element
essential for living
organisms

Many aquatic animals are dependent on calcium to grow and live
esp. organisms that grow shells. If calcium levels drop. Populations
will be impacted.

DO

Dissolved
Oxygen

Oxygen measured in
its dissolved form

Adequate dissolved oxygen is necessary for good water quality. Aquatic
organisms become stressed when DO levels are too low. Chronic low levels of
DO can be lethal to aquatic organisms. The acceptable range for warm

NO2

Nitrite

NO3

Nitrate

Inorganic form of
Nitrogen
A form of Nitrogen
essential for plants

pH

Power of
Hydrogen

water bodies is 4-7mg/L and 5-8mg/L for cold water bodies

A measure of a
solution’s acidity

A measure of the
ability of water to
pass an electrical
current

Conductivity

Secchi

Secchi Disk

An 20cm diameter
black & white disk
attached to a rope
marked with depth
measurements

TP

Total
Phosphorus

PO4

Phosphate

Phosphorus is an
essential nutrient
for all organisms.
Total Phosphorus
measures all forms
such as reactive,
or condensed.
In aquatic systems,
Phosphorus
usually exists as
phosphate

Excessive amounts can be harmful to wildlife and can lead to eutrophication

High levels have an impact on aquatic environments. Primary source
is surface runoff from agriculture, landscaped areas (from fertilizer)
or sewage. Natural sources include decomposing plants and animal
waste Excessive amounts can lead to eutrophication.
Optimum pH range for most freshwater organisms is between 6.5
and 8.0. Ideal pH of water for recreational purposes is between 5-9.
Standards for aquatic life by the CCME range is between 6.5-9.
Changes in pH often indicate changes in the chemistry of the water.
Water conductivity is related to the amount of dissolved substances
in water. Conductivity can be an indicator of erosion or the presence
of a new discharge or pollutant

Depth of clear water is related to nutrient
concentrations and effective photosynthesis by aquatic
plants. It is also an important indicator of suspended
sediment (turbidity) and erosion levels. Secchi disk
measurements show water clarity.
Phosphorus is an element that in excess, can cause
eutrophication.
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2.3. UW Sampling Programs - calcium, phosphorus, dissolved oxygen.
Lake Vernon was one of nine local lakes monitored for water quality through the University of
Waterloo Lake Assessment Project this summer. The objective of the project is to collect annual data
that can be compared to other similar lakes and analyzed for the Lake Vernon Association and support
other existing long-term water quality databases.
Lake Vernon was sampled twice (July 14 and 25) in 2014 in six different locations for Dissolved
Oxygen (DO), conductivity, pH, NO2 (Nitrogen Dioxide), NO3 (Nitrate), PO4 (Phosphate), TP (Total
Phosphorus) and Secchi. See Appendix A – UW Lake Assessment Project for further details on
methodology (including lab procedures), data results and analysis. The results point to parameters that
may need a closer look. The DO for site E (Hunter’s Bay) was significantly lower than other sites. And the
majority of sites had a pH below the normal range. See full report in Appendix A.

2.4. Benthic Community (Biological monitoring data)
Every spring, the students at Tawingo College partner with the District of Muskoka’s Bio-technician to
monitor three established benthic community sites along the Lake Vernon shoreline. The objective is to
identify type and abundance of species found. These species indicate the health of the riparian and
littoral zones. These two zones are important to lake health because they are impacted by snowmelt,
runoff, sedimentation, etc.
The % EOT refers to the benthic macro invertebrates that are intolerant to pollution such as mayflies,
dragonflies, and caddisflies. The % Chironimids is focused on invertebrate that are tolerant to pollution
such as Midges (or blood worms). Richness is the biodiversity of species found within the sample, and
the greater the types of species, the better. The other four (4) categories are used more as reference, in
that if one year a number drastically jumps or falls, further investigation might be required.
The results of Benthic monitoring in Lake Vernon were compared to the Muskoka average.
The results at Site 1, in 2014 showed an increase in the richness to above the Muskoka average which is
good. The %EOT is higher than in 2010, but unfortunately, still below the Average. The %Chironimids
has a higher number than previously which is not good, however, this site has not been sampled since
2010 and there are a number of factors that could cause these changes. More monitoring will help us
determine consistent fluctuations in the data.
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2.5. Lake Partner Program
The Ontario Ministry of the Environment coordinates the lake Partner Program from the Dorset
Environmental Science Centre. Phosphorus and water clarity data is collected by volunteers around the
province and the data is used by government and academic researchers, private consultants, and
members of the public. Total phosphorus and water clarity data is published each January on the Lake
Partner webpage http://www.ontario.ca/environment-and-energy/map-lake-partner

2.6. Secchi Disk surveys
Mr. Doug Jagger has been monitoring water clarity in Lake Vernon for many years using secchi disk
surveys. (See 2014 Water Quality Report in the Lake Vernon Association SeeShore Newsletter). The
results of his surveys are given to the District of Muskoka and the Ministry of the Environment through
the Lake Partner Program.

2.7. Pharmaceuticals
Volunteer project leader needed.

3. Water Levels and Usage
3.1. Fairy Lake level (MNR website)
3.2. Lake Vernon level (LVA apparatus)
Volunteer project leader needed.

3.3. Ice watch monitoring
IceWatch is a national volunteer-based program organized by NatureWatch to contribute to a better
scientific understanding of climate change. Mr. Rob Laver has been monitoring ice-on and ice-out for a
number of years. Records like these have helped scientists realize that the freeze-thaw cycles in
northern water bodies are changing. Consult the NatureWatch website (https://www.naturewatch.ca
/icewatch/) for more information on the Icewatch program (as well as other citizen science
opportunities). In 2014, ice went out on April 29 and ice was on the lake on December 14. The following
chart is a summary of Icewatch data from the main basin of the lake (i.e. between the mouth of the Big
East and Camp Wabinaki) from 2011 to 2014.
Lake Vernon – Main basin Ice Watch Observations. Ice out on April 29, 2014 Ice in December 14, 2014
Date

Ice out

Ice on

2011
2012
2013
2014

April 24
March 24
April 28
April 29

December 29
December 28
December 12
December 14
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3.4. Safe and quiet lakes initiative
“Float your boat” activity at the Lake Vernon Regatta was part of the initiative to promote active
transportation. (This is where the public got to try out different kinds of self-propelled boats like SUP’s,
canoes and kayaks) .

3.5. MNR Lake Fact Sheet
Volunteer project leader needed.

4. Habitat
4.1. Shoreline Land Use Survey
Shoreline land use surveys collect data on structures and shoreline types within the first 20m going
inland from the shoreline. See http://www.muskokawaterweb.ca/lake-data/muskoka-data/lake-datasheets/lake-vernon

4.2. Shoreline Buffer / Naturalization Area
4.2.1. Definition Harmonization
Volunteer project leader needed.

4.3. Love your Lake program
Volunteer project leader needed,

4.4. Invasive Plants
Volunteer project leader needed.

5. Development
5.1. Dark Sky Initiative
The topic of preserving dark skies was initiated by membership complaint that light pollution from the
Home Depot area was disturbing the cottage experience on Lake Vernon. The Environment Committee
realized that with the increasing development on the hill, the night sky as we know it, was in danger of
disappearing. The LVAEC became educated on the topic, (and current Huntsville bylaws) and surveyed
business owners and contractors about exterior lighting. Then, they approached the Town of Huntsville
to consider adopting a lighting bylaw similar to the Township of Lake of Bays. The Planning Committee
directed planning staff to prepare a lighting by-law.
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Christopher Brown. Town Planner, presented an exterior lighting bylaw report to the Huntsville Planning
Advisory Committee on Wednesday January 14, 2015. The Committee was very supportive of a new
bylaw that would improve exterior lighting for new development and change current practices to
protect the night sky. They have asked the planning department to form a citizen expert panel to inform
the planning department on the details of a new bylaw and public consultation process. See Appendix B
for Report No. DEV-2015-10 Exterior Lighting Bylaw.

5.2. Town of Huntsville Bylaw Changes
5.3. Shoreline Erosion Control
5.4. Huntsville Sewage Plant Project
5.5. Boating speed limits
Volunteer project leaders needed.

6. Wildlife
6.1. Loon Survey
6.2. Canada Geese
Volunteer project leaders needed.

6.3. UFFO Website
The Environment Committee started a wildlife sightings board on the website and Facebook page. It is
called Unidentified Feathered and Furry Objects.
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7. Vernon History

Rob Laver found this in a book by Marjorie Demaine called Chronicles of Stisted Township published in
1976. In a conversation he had with Doug Millikin, he discovered that the West Lake Vernon Cottage
Association acted on behalf of the entire lake not just the west end as the name suggests. Further, at this
time, Doug Millikin was elected as the Chairperson of the Pollution Committee (now called the
Environment Committee) and began taking biweekly water samples for e-coli monitoring. Results of the
testing were printed in the Forester on May 24 throughout the 1970’s.
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Appendices
Appendix A – UW Lake Assessment Project
UNIVERSITY OF WATERLOO, Faculty of Environment
LAKE ASSOCIATIONS WATER QUALITY REPORT
ERS 341: Conservation and Restoration Practice
Waterloo, Ontario
Prepared by Elizabeth Stec and Sarah Allemang
July 9, 2014

1.0 Overview
Water quality sampling was completed for the nine lakes outlined in the contract.
Communication between lake associations and the field supervisor began May 6 th and continued
throughout July until all sampling was completed. Previous to sampling, background research was
conducted to determine where sampling on each lake was done in the past. Each lake was then sampled
twice, in six different locations, between July 1st and July 31st 2014. Water samples were tested for the
following parameters; DO, conductivity, pH, NO2, NO3, PO4, TP, and secchi. All samples, where possible
were take from bellow the thermocline. An electronic spreadsheet of all lab and field data was created
along side this report. This report outlines the methods, data, and analysis used in this study.

2.0 Introduction
The Water Quality Initiative is important for the protection of the Muskoka lakes as it
establishes locations where nutrient levels have fluctuated from previous years. The data is used to
determine the safety level for recreational use, and preferred levels for aquatic wildlife (Nairn & Aitken,
2013). The goal of the project is to collect data on an annual basis so that the results can be compared
and analyzed. Each year a different consultant company is hired by MLA to write the final Water Quality
Report.

2.0 Methodology
The contract for this project stated that the following nine lakes were to be sampled twice in
July 2014; Mary Lake, Skeleton Lake, Lake Vernon, Fairy Lake, Peninsula Lake, Muldrew Lake, Clear Lake,
Fox Lake, and Three Mile Lake. These lakes were determined based on availability of past data, lack of
data, or through community request. Some lakes were tested last year, and these coordinates were to
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be used this year to ensure accuracy and consistency with the data. However, once sampling began on
these lakes, it was clear that last years coordinates were incorrect and therefore unusable. Maps were
used to estimate as close as possible to the six sampling locations on each lake from last year. New,
correct coordinates were taken at these sites, then recorded and revisited on the second sampling day.
The lakes new to the program had six sites that were randomly and strategically chosen to best
represent the lake. Sample sites were primarily chosen at the community partner’s request.
Sampling Schedule:
The original schedule in the methodological protocol that was created before July had field and
lab days alternating in order to ensure all samples were tested within 24 hours of being collected. The
strategy for water quality testing was to sample two lakes that were relatively close in one day, then for
lakes that were further away to be sampled in one day. There were many adjustments and changes
made to the original field and lab schedule throughout July. Changes were made to accommodate the
needs of the community partners and to work around the other water quality groups, to ensure there
were no conflicts. The schedule found in Appendix A outlines all field and lab testing done in July 2014.
Field Sampling Procedure:
All water quality sampling was completed in the month of July. In July, thermal stratification
occurs and warm water, which is less dense then cold water, rises to the surface (Jones, Clark, Bond, &
Powers, 2012). Warmer water has a higher productivity than colder water; therefore a greater amount
of nutrients will be available for sampling during thermal stratification. Water bellow the thermocline is
stagnant and this water was tested when possible as it gives a more accurate indication of the overall
lake health.
A GPS was used for navigation to the correct sample sites. Once arrived to the appropriate
location, the boat was anchored if there were strong waves or a current that would cause the boat to
drift. A site description, weather, and lake conditions were recorded at each site. The thermocline
reader was then used to locate the thermocline and samples were taken half a meter below that to
ensure stagnant water was being tested. Shallower sites often did not have a thermocline and in this
case, samples collected were taken one meter above the bottom. The horizontal vandoran was used to
collect the water sample and water was poured slowly to fill a sample bottle, which was then directly
placed into the cooler. Sample bottles and lids were rinsed three times with lake water before filling,
and gloves were worn to prevent any possible contamination of the bottle and sample. Secchi depth was
found using a secchi disk and recorded at each site.
The field data template sheet was redone after sampling began and it was clearer to what
information needed to be recorded at each site. Appendix B contains the field data template that was
used for each lake when sampling. All field procedures to collect water samples followed the protocols
set in place by the Canadian Council of Ministers of the Environment, Protocols Manual for Water
Quality Sampling in Canada (Canadian Council of Ministers of the Environment, 2011). A list of field
equipment used for sampling can be found in Appendix C.
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Lab Procedures:
All lab procedures used in the study followed the protocol set in place by the Hach manual
(Hach Company, 2014). Nutrient testing was done using the powder pillow reagent method. The
following parameters were analyzed using the Hach Spectrophotometer and detailed procedures can be
found in Appendix D; Nitrate Cadium Reduction Method LR (0.01 to 0.05mg/L NO3-_N), Phosphorus,
Reactive USEP1 PhosVer 3 (Ascorbic Acid) Method 0.02 to 2.50mg/L PO 43-, Nitrite USEPA1 Diazotization
LR (0.002 to 0.300mg/L NO 2-_N), and Phosphorus Total and Reactive Method 10209 Reactive; Method
10210 Total (TNT 843).
Dissolved oxygen and pH were tested using the Hach multimeter because it is more accurate
then using the orion meter. Dissolved Oxygen was the first parameter tested when samples returned to
the lab to avoid exposure to oxygen, which may affect the sample readings. All parameter tests were
completed within 24 hours of sample collection. The following equipment was used to test for the nine
different parameters:
Hach Multimeter:
 Dissolved Oxygen (DO), (mg/L)
 pH
Hach Orion Meter:
 Conductivity (μS/cm)
Hach Spectrophotometer:





Nitrate (mg/L)
Nitrite (mg/L)
Orthophosphates (mg/L)
Total Phosphate (TP) (μg/L)

Statistical Analysis:
The program “Past” was used for all calculations. A T-test was the only statistical analysis used to
compare data from the two sample days. For many lakes this was the first year data had been collected,
therefore it is too early to start analyzing trends in the data. Once there are five to ten years of data and
the same parameters are tested each year, then greater forms of statistical analysis can be done.

3.1 Project Parameters
Dissolved Oxygen:
Dissolved oxygen (DO) is the amount of oxygen that is carried within an ecosystem (CCME,
1999). The atmosphere and photosynthesis are two major sources that contribute to DO levels (CCME,
1999). Oxygenation also occurs from currents, winds, and inflows (CCME, 1999). DO is essential for
aerobic aquatic organisms as they rely on it for respiration and metabolism (CCME, 1999). In shallow
water most of the DO is lost due to high concentrations of organic matter and bacterial activity (CCME,
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1999). As opposed to deep water where the dissolved oxygen is consumed through species respiration
(CCME, 1999). Dissolved DO as deforestation, wastewater deposits, and agriculture (CCME, 1999).
Increases in nutrients like Nitrogen and Phosphorus decrease DO levels as well through algae growth,
then decomposition (Anderson, Burkholder, & Gilbert, 2002).
A deficiency in DO is more harmful to an ecosystem than an excess of it (CCME, 1999). Species
must adjust their energy levels to cope with a low level of DO, creating damaging effects on their longterm survival (CCME, 1999). Fish are the most sensitive species to reduced DO levels causing lethal
circumstances in most cases (CCME, 1999). The CCME guideline for the lowest acceptable DO
concentrations in the early life stage is 9.5 mg/L, and for the other stages it is 6.5mg/L (CCME, 1999).
The MOE states that the early stage of life should have a DO level of 9mg/L while the other stages have a
level of 5mg/L (MOE, 1997). The PWQO include an acceptable range for warm water bodies of 4-7mg/L
and 5-8mg/L for cold-water bodies (MOE, 1994).
pH:
The acidity or alkalinity of water is determined by the pH value. The pH scale ranges from 0-14,
with 7 being neutral. pH values that are lower then 6.5 are considered to be highly acidic, while pH
values higher then 9 are highly basic(Credit Valley Conservation, 2014). Health Canada (2012)
Guidelines for Canadian Recreational Water Quality state that the pH of water for recreational purposes
should be in between the ranges of 5-9. Water that is too acidic or too alkaline may cause swimmers to
have skin or eye irritations (Health Canada, 2012). Standards for aquatic life, set in place by CCME (1987)
reveal that pH measurements should be between 6.5-9. pH measurements that are higher or lower then
this range may be unable to sustain certain plant and aquatic life (Credit Valley Conservation, 2014).
Changes in pH in an aquatic ecosystem are often indicators of chemical changes, or availability of
nutrients and therefore, pH values should be closely monitored to ensure long-term water quality health
(Credit Valley Conservation, 2012).
Conductivity:
Conductivity is the ability of water to pass through an electrical current. Conductivity measures
the amount of dissolved substances, however does not indicate what these substances are. Water
temperature affects the conductivity of water as warmer water has higher conductivity (Brunskill,
Povoledo, & Stainton, 2011). Rain dilutes concentrations of minerals, causing the conductivity of water
to decrease (Brunskill et al., 2011). Geology of an area can also cause an area to have naturally higher or
lower conductivity (Brunskill et al., 2011). Environment Canada (2011), targets for conductivity in fresh
water lakes is under 500 µS cm-1 Conductivity should be monitored to determine the lakes normal
ranges, as an increase in conductivity over time could be a sign of discharge or other source of pollution
(Brunskill et al., 2011).
Temperature:
Temperatures of each sample were taken directly after they were bottled in this study.
Temperatures varied as samples were taken accordingly based on the water depths in each location. The
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samples taken closer to the surface of the water had the warmest temperatures because of the sunlight
penetrating on the surface of the water.
In some shallow locations there was no thermocline, therefore the water sample taken would be
warmer then a sample taken from a location with a thermocline. Factors that influence temperatures
include different seasons, weather, and time of day samples were taken at. There are no temperature
guidelines for lakes, however many aquatic species are sensitive to temperature change. Temperature in
a lake ecosystem should not be altered to such a degree where the environment and abundance of
aquatic life significantly changes. Temperature changes in a lake ecosystem should be monitored in
order to determine the lakes normal temperature range.
Secchi Depth:
A secchi disk is a round, flat disk that was used to measure the clarity and turbidity of water in
our study. Turbidity is important as it measures the amount of total suspended solids (TSS) in a body of
water. Sources of suspended soils are not limited too, but may include; agriculture, dams and reservoirs,
flooding, erosion, and urban development (Kerr, 1995). Some sources of suspended solids occur
naturally, while others are intensified by anthropogenic disturbances (Kerr, 1995). Turbid waters have
higher levels of TSS and are aesthetically displeasing as they are generally murkier in colour, and may
give off an odor (CCME, 2011). It is desirable to have lakes with clear water as sunlight is able to
penetrate deeper into the water compared to murky waters, encouraging the photosynthesis of aquatic
plants and higher ecosystem productivity (Effler, 1988). Reduced light penetration has indirect and
direct affects on aquatic plants, invertebrates, and fish populations (Kerr, 1995). Higher secchi depth
readings are desirable because this means the water is clearer, and less turbid.
The upper most surface of the secchi disk is divided into four segments. Two quadrants opposite
each other are black, while the other two opposite quadrants are white. Attached to the disk is a rope
with measurements marked along it. The rope allows the disk to be lowered into the water and the
depth between where the disk is visible, then where it is no longer visible is recorded as the secchi
depth. The optimal time for secchi depth readings is in mid-day (Health Canada, 2012). Factors such as
the observer, light, and weather conditions will all affect the measurements. Health Canada (2012)
suggests that secchi depth should be visible at a minimum of 1.2-meter depth for healthy aquatic life
and recreational purposes . In learn to swim areas; the secchi disk should be visible at bottom so
swimmers are able estimate water depth, steer clear of any hazards including rocks, and so submerged
or distressed swimmers can be easily detected (Health Canada, 2012).
Nitrate and Nitrite:
Nitrogen is a naturally occurring chemical in the environment that can be converted into nitrate
and nitrite through oxidation (CCME, 2009). Anthropogenic influences such as fertilizer runoff from
farms and residential lawns, waste water systems, industries, and acid rain from pollution add to the
increase of nitrogen levels in lakes (CCME, 2009). In small concentrations nitrogen is essential for the
growth of aquatic plants (Anderson, et al., 2002). Increased nitrogen levels, coupled with elevated
phosphorus levels can accelerate algal and plant growth leading to eutrophication (Anderson, et al.,
2002). Resulting in an accumulation of decomposing plant material and species decline (Anderson, et al.,
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2002). Nitrate is not as toxic as nitrite for aquatic organisms, however it can have lethal impacts on
organisms during their first stage of life (Anderson, et al., 2002). An excess of nitrate and nitrite in lakes
can be harmful to human health, if ingested it can cause shortness of breath or blueness of the skin
(CCME, 2009). There are no set standards for acceptable levels of nitrate and nitrite in lakes, however
the MOE has proposed maximum levels (MOE, 2001). For nitrate it is suggested that levels do not
exceed 200mg/L for aquatic life, while nitrite has a recommended limit of 0.06mg/L (MOE, 2001).
Total Phosphorus and Orthophosphate:
Phosphorus is an essential nutrient for an aquatic ecosystem as it contributes to the biological
metabolism of species (CCME, 2004). However, phosphorus is the most common nutrient to limit the
biological productivity of an aquatic ecosystem (Correll, 1998). A low concentration of phosphorus
within a water body will contribute to a diverse, abundant, and self-sustaining aquatic life (CCME, 2004).
Elevated levels of phosphorus will have a direct inverse affect on the ecosystem and can cause
eutrophication within the water body (Correll, 1998). An increased level of phosphorus can be
detrimental as it decreases biodiversity, changes the dominant biota, and decreases sensitive species
while creating a habitat for tolerant species (CCME, 2004). As phosphorus levels increase so do the
biomass, organic matter, and turbidity levels within the water body (CCME, 2004). Elevated phosphorus
levels can affect anthropogenic preferences by creating an unsafe environment for human health in
places like swimming areas, increasing the cost of treating potable water, and causing the species
imported for recreational use to disappear (CCME, 2004).
There are many ways in which the excess amounts of phosphorus are being deposited into
lakes, through fertilizer runoff, septic systems, residential lawns, and storm water inputs (Litke, 1999).
Phosphorus is also a naturally occurring nutrient in the environment and is dependent on the soil and
rock influences throughout the surrounding area (Litke, 1999). Total Phosphorus is the measurement of
condensed phosphate, orthophosphate, and organic phosphate (Kurtz, et al., 2012). Orthophosphate is
the soluble and inorganic form of phosphorus that influential for algae growth (Kurtz, et al., 2012).
There are no National standards for total phosphorus or orthophosphate levels in fresh water
lakes (CCME, 2004). However, there is a trigger range that outlines the desired levels of total
phosphorus in different trophic lakes (CCME, 2004). The Ministry of Environment has created guidelines
for total phosphorus levels. To prevent excess algae growth total phosphorus should not surpass 20ųg/L,
and for aesthetic or recreational concerns total phosphorus should not surpass 10ųg/L (MOEE, 1994).

4.0 Lake Vernon
Lake Vernon is one of the main lakes that surround Huntsville; it is located on the east end. The
lake flows under highway 11, and turns into a small channel that goes through the town center and into
Fairy Lake. Lake Vernon is a large and deep lake with many large seasonal cottages and permanent
homes. The inputs to the lake include a river flowing from Deer Lake and the Big East River. Boat traffic
was high on this lake, especially when entering the channel into Huntsville.
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4.1 Lake Vernon Map

4.2 Lake Vernon
Field Data
Day 1: July 14, 2014

Day 2: July 25, 2014

Weather Conditions

Weather Conditions

Beginning: Wind: 0m/s, Humidity: 85.4%, Temperature:
15.5°C, Sunny

Beginning: Wind: 0.8m/s, Humidity: 76.9%,
Temperature: 18.4°C, Sunny

End: Wind: 0m/s, Humidity: 71.5%, Temperature:
22.8°C, Sunny

End: Wind: 4.2m/s, Humidity: 53.9%,
Temperature: 18.7°C, Sunny

Lake Conditions

Lake Conditions

The lake was calm, glare from sun made it difficult to

The lake was rough with many waves.
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measure the secchi depth.

Sample Depth (m)

Thermocline(
Y/N)

Secchi Depth (m)

Sample Temp (°C)

A1

7.5

Y

2.5

12.5

A2

8.5

Y

2.5

11.5

B1

6.5

Y

2

10

B2

7

Y

2.25

9.9

C1

8.5

Y

2.25

8.8

C2

9.5

Y

1.75

13.7

D1

8.5

Y

2.75

8.9

D2

9

Y

2.25

14

E1

7

Y

2.25

20.1

E2

10

Y

2.25

9.5

F1

8

Y

2.25

17.1

F2

7

Y

2.75

17.5

Sampling Site

GPS Coordinates

Site Description

A

N45° 20' 56.6" W-079° 18' 34.3"

In between 2 islands, many cottages on
shoreline

B

N45° 21' 27.6" W-079° 20' 20.9"

In a small bay near inflow from a river

C

N45° 20' 17.0" W-079° 19' 46.6"

Middle of a small bay, shoreline is developed

D

N45° 19' 56.2" W-079° 17' 14.9"

Middle of the main basin

N45° 19' 26.1" W-079° 13' 58.2"

Near the overpass of highway 11, close to a boat
launch and park

N45° 19' 45.3" W-079° 15' 45.7"

Near the input from Deer Lake, close to a marshy
area

Sample Site

E

F
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4.3 Lake Vernon Lab Data and Results
Site

pH

DO
(mg/L)

Conductivity
(μS/cm)

Nitrate
(mg/L)

Nitrite
(mg/L)

Phosphate
(mg/L)

TP
(μg/L)

A1

8.5

6.5

29.3

0.03

0.002

0.20

7

A2

8.1

6.5

30.8

0.05

0.002

0.17

9

B1

8.0

6.2

22.5

0.02

0.002

0.20

11

B2

7.2

6.2

23.8

0.02

0.001

0.10

7

C1

8.9

6.1

29.6

0.03

0.003

0.22

5

C2

8.3

6.2

31.3

0.02

0.002

0.11

7

D1

9.7

6.2

29.6

0.03

0.002

0.29

6

D2

9.8

6.2

31.1

0.04

0.001

0.15

4

E1

5.4

6.1

42.1

0.02

0.001

0.19

9

E2

4.2

6.1

41.2

0.02

<0.001

0.21

12

F1

8.9

6.1

33.7

0.01

0.002

0.10

7

F2

8.3

6.2

34.2

0.02

<0.001

0.17

7

Mean

7.93

6.21

31.59

0.03

0.00

0.18

7.58

Standard Deviation

1.64

0.14

5.82

0.01

0.00

0.06

2.31

Minimum

4.24

6.06

22.48

0.01

0.00

0.10

4.00

Maximum

9.75

6.51

42.10

0.05

0.00

0.29

12.00

0.17

0.04

0.07

0.30

0.03

0.21

0.89

T-test: P (same
mean)

*Most sites were in range for the parameters analyzed. However, the DO in site E is significantly lower
than the other sites. The pH in sites B, C,D,E, and F are slightly under the normal range (6.5-9).
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Appendix B
Report No. DEV-2015-10 Exterior Lighting Bylaw (Available from Town of Huntsville
Planning Advisory Committee Agenda/Minutes
Planning Committee Agenda Wednesday January 14, 2015

Report prepared by Christopher Brown– Ref. No. DEV-2015-10 Re: Exterior Lighting Bylaw
The purpose of this report is to provide the Planning Committee with the following for discussion purposes: a
series of options for regulating exterior lighting; a draft by-law representing one of the options; and a set of
questions with respect to public engagement.
The subject of exterior lighting requirements was discussed by the Planning Committee on July 16, 2014, in
response to a request initiated by the Lake Vernon Association that Council consider adopting a lighting by- law
similar in nature to what the Township of Lake of Bays has implemented. Based on the information provided in
Report No. PL-2014-85, the Planning Committee directed staff to prepare an exterior lighting by- law. A copy of
Report No. PL-2014-85 is attached as Appendix ‘A’.
DISCUSSION
There exists a variety of legislative tools enabling municipalities to regulate exterior lighting, as discussed in
Appendix ‘A’. The Site Plan Agreement is arguably the most effective and easily enforceable means to
implement the Town’s existing lighting policies, as it permits the Town to hold a security deposit until the
lighting is installed in accordance with the approved lighting plans or, in the case of minor development, in
accordance with notations on the site plan drawing.
Section 3.11 of the Guide to Site Plan Approval (2008) suggests that all lighting consist of full cut-off
luminaires. Site plan approval is required for new commercial, industrial, institutional, multiple residential, and
townhouse dwellings, and building additions to these types of development. It also applies to single detached
dwellings in the Waterfront land use designation. However, application of lighting standards is limited to what
is specified in existing agreements and any subsequent agreements. The lighting clause in the current site plan
agreement template (Town of Huntsville) is attached as Appendix ‘E’. The clause does not reference any
lighting plan or approved detail, and confuses dark-sky compliance with light trespass. The standard clause will
be updated in conjunction with any future lighting by-law, or other direction from Council.
Only new development is subject to site plan approval and enforcement of the site plan agreement is difficult
after the security deposit is returned. Subsequent modifications to approved luminaires, or installation of
additional lighting that does not meet the Town’s standard, could only be addressed in either of two ways: as a
condition of approval where a subsequent planning application is made (e.g. minor variance, consent, site plan
amendment, etc.), or through an order to comply (Provincial Offenses Court). The time and cost involved in
the latter type of enforcement would not be justified, except in cases where the nuisance to the general public
and lack of cooperation is especially egregious.
Sign By-law 2009-100 also supports dark sky friendly lighting practices and prohibits signage illumination
that is likely to cause a nuisance to road users and neighbouring landowners. However, the standards only
apply to new or enlarged signage, in the same way that Site Plan Control only applies to new development and
additions. Also, certain best practices in the “Huntsville Signage Guidelines” document referenced by the Bylaw are only required in very limited areas of Huntsville.
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One innovative aspect of the signage by-law is the lighting curfew between 11:00 p.m. – 7:00 a.m. with some
exceptions. Several municipalities have implemented a similar curfew, not only for signs but for all exterior
building and site lighting. Typically such curfews exempt services such as hotels, restaurants, vehicle service
stations, that are typically open to the public past 11:00 p.m. The concept of a lighting curfew is further
discussed below.
Zoning By-law 2008-66P contains provisions regarding exterior lighting, however these are out-of-date with
respect to dark sky best practices. Zoning by-laws are difficult to enforce in situations where no development
application is involved. Section 3.11.1 of the Zoning By-law states:
“The use of sensitive lighting practices that do not interfere with the view of the night sky or spill into
surrounding properties is required for all land uses. Lighting fixtures shall be directed downward (not exceed
2% above horizontal).”
This provision applies only to new lighting after the date of passage of the by-law, June 2, 2008. Existing
fixtures are not subject to the above provision. Although in theory replacement fixtures are subject to the
above provision, it would be impractical to enforce. Furthermore, the zoning by-law does not reflect current
best practices and the widely accepted definition of full cut-off, i.e. zero per cent dispersion above horizontal.
Lake Vernon Association
The Town of Huntsville’s current regulations do not address all of the concerns and scenarios outlined by the
Lake Vernon Association in its letter dated November 4, 2014, attached as Appendix ‘D’, specifically:
•

Prohibiting flashing/strobe lights on docks

•

Control of lighting intensity and direction, for both existing and new development

•

Lighting that is situated at a high elevation relative to surrounding residential areas, despite the use of
cut-off or full cut-off lighting, such that the point source of light remains fully visible from a distance
(e.g. Centre St. at Hanes Rd)

•

Extinguishing all exterior lights by 11:00 p.m. except for essential services and safety The Lake Vernon
Association has pointed to a recently enacted lighting by-law in the Township of Lake of Bays as a basis
from which to develop a similar by-law for Huntsville.

Official Plan
The Town’s existing policy framework for decisions regarding lighting is fairly basic. In the Guiding Principles
section of the Official Plan, there is a passing reference to the night sky on page 7: “the natural landscape,
shorelines, natural panoramas or vistas, clean air and the night sky representing the dominant visual
characteristics of lands and lakes outside the identified urban areas.” (2.4.2.1d). The implementation section of
the Official Plan states the Town will encourage practices that prevent land use conflicts, prevent impacts on
wildlife and hazards to navigation, and help preserve the nighttime sky. The only policy with specific
implementation guidance is 13.19.3, concerning development that is subject to site plan control (Appendix ‘B’).
Options
The comments by the Lake Vernon Association and the recent introduction of a by-law in the Township of Lake
of Bays, provide an opportunity for Council to consider a range of possible policy responses to changing public
expectations regarding the night sky. Council should first decide on a goal with respect night sky conservation,
based on its degree of importance to community, level of ambition regarding conservation, and what might be
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feasible to achieve. In order to help frame the discussion, the Planning Department is suggesting three
possible goals, in ascending order of ambition:
The following policy options, each corresponding to one of the above goals, are provided for consideration:
OPTION A: Regulation of lighting through Planning Act approvals (Status Quo)
Existing zoning by-law provisions and site plan guidelines and procedures are adequate to address new
development that is subject to site plan approval (industrial, commercial, institutional, multiple-dwelling
residential, and waterfront development including single detached homes, additions and accessory buildings).
In addition, the existing sign by-law adequately reflects current best practices for new signage. Option ‘A’
would not regulate the majority of new residential development outside the waterfront. It would also not affect
the choice of lighting for replacement of existing fixtures and the ability of businesses and landowners to add
further non-cutoff lighting to existing development. A variation on Option ‘A’ would go beyond the current
design requirement (full cut-off) and specify maximum light levels, in order to avoid excessive lighting and
abrupt transitions from brightly lit to dark areas or vice versa.
OPTION B: By-law regulating new lighting
The suggested by-law attached as Appendix ‘C’ is a modified version of the 2013 by-law introduced in the
Township of Lake of Bays and would apply to new/additional/modified lighting for both existing development
Enjoyment of the night sky
Nuisance situations (land use conflicts)
Goal A- Slow the rate of deterioration, Prevent further nuisances - new development
Goal B - Halt deterioration, Prevent further nuisances
Goal C - Improve/reverse deterioration
Prevent further & address existing nuisances and new development not subject to site plan approval. Passage
of such a by-law should be preceded by public consultation and engagement to identify appropriate changes to
the draft by-law and to ensure a high degree of adoption (voluntary compliance) with the new by-law. Council
should consider allocating funding for these purposes. Council might also consider allocating funds for a
contract/temporary intern to undertake a one-time compliance campaign, with an emphasis on educating the
public about the new by-law and compliance follow-up where necessary.
OPTION C: By-law regulating all lighting (existing and new), phased-in
This approach would potentially be the most transformational in terms of the experience of the night sky.
However, it is likely to be complicated by implementation issues and resistance from some landowners. As
such, it should be the subject of extensive public consultation before proceeding, followed by public
engagement during the phase-in period, in order to maximize voluntary compliance and address concerns. If
resources are not allocated for education and implementation, the by-law is unlikely to achieve the goal of
improving the night sky.
Such a by-law would cover three categories in a phased approach:
1. New development, new lighting 2. Existing development, new lighting 3. Existing development, existing
lighting
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In the third and final phase, existing luminaires that do not meet the full cut-off standard and luminaires that
direct light onto neighbouring private property, would need to be replaced or modified by the owner(s) to meet
the standard within a certain time frame, for example five (5) years from the date of passage of the by-law. A
longer timeframe (e.g. 10 years) would require a further education campaign or series of reminders for the
public, with associated costs for advertising.
Given the requirement to replace or modify existing fixtures that are non-compliant, there may be cost
implications to bring Town-owned facilities into compliance. It would be appropriate to budget for and make
the necessary changes as early as possible in the phase-in period, in order to lead by example.
Draft By-law for new lighting (per Option B)
The Lake of Bays by-law is discussed in Planning Report No. PL-2014-85, attached as Appendix ‘A’. The
Planning Department has prepared a modified version of the Lake of Bays by-law, for further discussion.
The following summarizes the differences between the proposed draft (Huntsville) versus the template (Lake of
Bays):
•

Uses regulatory tools available under the Planning Act, in addition to tools under the Municipal Act

•

Changes to preamble

•

Aspects of the by-law that concern signage have been omitted, as these matters are covered under
the Town of Huntsville’s existing sign by-law.

•

Expands on the provisions for lighting around docks

•

Minor edits for clarity

It is important to note the following aspects of the Lake of Bays by-law, which remain unchanged:
•

Existing lighting is treated as legal non-complying, i.e. ‘grandfathered’.

•

Applies to installation of any luminaire after the date of passage of the by-law, including
replacement of existing luminaires.

•

Applies to municipal public works, including new street lights and when upgrades of existing street
lights are required. Existing street lighting must be replaced by full cut-off luminaires when replacement
is required.

•

Any luminaire that replaces, modifies, or moves a ‘grandfathered’ luminaire is required to meet the
provisions of the by-law.

Roadway lighting
At its upcoming meeting, Council will consider a proposal for future replacement of streetlights, further to the
LED Streetlight Retrofit Audit (Resolution 169-14). The luminaires proposed by the consultant are full cut-off
and consistent with dark sky lighting best practices. If Huntsville Town Council decides not to proceed with the
RealTerm Energy/Local Authority Services LED street light proposal, then the Planning Committee should direct
the Town Roads Department, or equivalent, to provide a separate report outlining budget implications for using
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full cut-off, non-LED, luminaires for scheduled replacement of streetlights. Alternatively, road rights-of-ways
should be excluded from the draft lighting by-law. However, doing so would miss an opportunity for the Town
to lead by example and might compromise public acceptance of the remaining provisions of the by-law.
Lighting Curfew
The Lake of Bays lighting by-law does not contain a lighting curfew. However, a curfew based on the one
contained in the existing Town of Huntsville sign by-law (2009-100) should be considered for structure and site
lighting as well. It would serve to reduce wasteful lighting, attenuate nuisances, and reduce power
consumption. Such a curfew would require commercial and industrial businesses, with the exception of those
businesses that provide public services beyond the curfew hours, to extinguish all exterior lighting between the
hours of 11:00 p.m. and 7:00 a.m. For safety and security purposes, motion-activated lighting would be
exempt.
A variation on the lighting curfew would be to exempt lighting that is dimmed to a specified intensity (e.g. 0.5
footcandles) during the curfew hours. However, such a provision would make monitoring of compliance difficult
and might interfere with the public’s awareness and understanding of the lighting curfew.
Public Engagement and Consultation
The scope and timeframe for public consultation should be considered in terms of the following:
•

Should a consultation exercise be undertaken to obtain input on the policy options? Or should it be
undertaken on the basis of a proposed draft by-law?

•

Should consultation be basic (e.g. a public meeting advertised in the usual manner) or something more
extensive, with input through online surveys, social media, and an informational webpage with technical
information about lighting?

•

If Option ‘C’ is pursued, should consultation be undertaken in the next couple of months or later in the
year when cottagers and seasonal residents are more engaged and/or able to attend an open house or
Planning Committee meeting on the subject?

•

What resources should be allocated to engaging and educating landowners about new regulations as
part of a ‘roll-out’ period?
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