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Fairy Lake, Acton
A Provincially Significant Wetland



Inland Lakes A Popular Recreational Venue



“Beach closures”
E. coli and Cvanobacteria
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Year

4 )
Stats of Beach Closures
\§ J
Old Beach Water Monitoring Results
Average

2022 Cyanobacteria and Microcystin
2021 Time of Cyanobacteria Microcystin Anatoxin-A
2020 Date Sampling (ng/L)
9/6/2018 18:35 0.05
2008 — 10/25/2018 11:01 0
5/29/2019 13:03 0.2
8/6/2019 10:15 0.2
o 8/20/2020 17:35 0.2
o 9/24/2020 14:54 0.2
o 8/24/2021 16:15 0.2
Zj 8/24/2021 16:30 0.2
08/29/2023 13:08

10/18/2023 19:30 0.2
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Study Partners
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Study Objective

What site-
specific
Management What Triggers
Practices Cyanobacteria
could make Blooms
the Lake

Resilient

What are the sources
of triggering
parameters

Focus only on Plankton Cyanobacteria




Modeling and Monitoring

Drinking-
water intake

|

Warm calm
surface waters

Optiml light,
increasing

Food-web

\ e nufrient
cycling




Monitoring: Traditional and Non-traditional
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What Did The Camera

Capture




Staff and Students Enjoy Monitoring




— Drone based lake sampling-

-
Monitoring kicked off with something unique}
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Hurman DMNA marker {DMA copies/100ml)

1000

100
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What did Microbial Source Tracking (MST) tell us

E. coli water surveillance

10000
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E. coliCFU /100ml
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Human HF183 DNA marker Surveilla
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Temperature mooring data
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Fairy Lake: eDNA Confirmation

2012 Likely slill presenl Yees (al <135
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Catchment and Lake Models Setup
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Catchment Modeling § S—— Lake Modeling
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Catchment Modeling: Flow Calibration and Water Balance
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Lake Modeling: Model Setup and Temperature

Simulation
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Lake Level and Temperature Simulations
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Fairy Lake Simulated Lake Elevations Results (MIKE-3 HD Module) Fairy Lake - Observed and Simulated Temperature at WQ11 (Run 186)

30

Temperature (C)

0
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Cyanobacteria Modeling- MIKE-3 + Ecolab

Oxygen
Reaeration

Entrainment
Nutrient Exchange &

settiing




Final Product: Decision Support System

Decision Support System
Managing harmful cyanobacteria bloom

Cllmate

Ilid \ﬁ




Simulation Complexities leading to
Mitigation Challenges




Simulation Challenges leading to Mitigation
Efforts

e Combinations X list of parameters of concern

— Two nutrients, water temperature= 6
- + clarity = 24

— + rain and drought = 720

- + dissolved oxygen = 5040

— 10 parameters = 3628800
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Cyanobacteria: Where,

When, and Howmuch

J

Bloom at the
shoreline,
near-shore, on

Bloom
evenly
distributed
through the
photic zone
or
epilimnion

Laks
Sediment

Bloom in the
metalimnion

Water
Column

. -

Bloom
evenly
distributed
through the
water Bloom

Cyanobacterial
Bloom

Source: https://hcb-1.itrcweb.org/monitoring/



Lake modeling Challenges

Hydrodynamics: Lake shape
Water temperature: Stratification

Water quality (inflow and in-lake
nutrients dynamics)

Competition with other forms of
algae and other aquatic life




What is being monitored and what can be
modelled and what is the correlation?

e Cyanobacteria vs Microcystins vs Chlorophyll-a




This will shock you, but it is reality

wWQ1l SOUTH

UNITS BASIN MU RDL
Inorganics
Total Kjeldahl Nitrogen (TKN) | mg/L 0.75 +/-0.12 | 0.10
Dissolved Phosphorus mg/L 0.022 +/- <RDL| 0.004
Total Phosphorus mg/L 0.019 +/- <RDL|0.004




We need data across Canada that is
consistently collected

ARE YOU IN?

amanjot.singh@cvc.ca



mailto:Amanjot.singh@cvc.ca
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