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Lake Formation and Land Development

« Gravel pit in the 1960s and
1970s; construction waste
dump in the early 1980s

» Lake formed when
pumping for the gravel pit
ceased operations

» Area draining to the Lake
started as farmlands and
rapidly changed to urban
residential

« Drainage area fully
developed.
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Water Flow

« Water flows into the Lake from:
— Direct Precipitation

— Urban development ponds and oil
and grit separators/ sewer system

— Shoreline runoff

'mni‘.‘rihhmi.
i\ 4

« Water leaves the Lake through:
— Evaporation

— Lake outfall to sewer and then to
Mt. Joy Creek

«  Groundwater exchange complex and uncertain
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Natural Features

Diverse community of terrestrial species
Mute and trumpeter swans

Small mammals and several bird species
Snapping turtles

Resident and migratory Geese

Limited fish community

Invasive species

Designated as ‘Other Greenway System Lands [ —

Donald and Cindy Fowler (through FOSLP)

including naturallzed stormwater management facilities’
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Community Interest

« Original objective set out by the \ i acti ,
. to transform the inactive gravel pit
developers in 1993 into a “diverse natural habitat for
. L aquatic and terrestrial wildlife... that
° A Communlty feature within the Swan incorporates passive use opportunities
Lake Park. The Park is widely used by surrounding the Lake”.

residents and visitors.

* M any avl d bl rd _WatCh ers an d residents “support a long-term plan
P h Otog rap hers. that involves investment in sustainable

) solutions and restoration of the
» Survey conducted by the Friends of / aquatic and land.based habitat”.
Swan Lake in 2020 |
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Issues Opportunities
Phosphorus from sediment and - Swan Lake and park are well used
geese resulting in algae growth amenities with strong community
Chloride from winter maintenance support for sustainable solutions
activities « Existing stormwater management

Limited flushing of contaminants in infrastructure to treat most of runoff

Lake

DE-ICING |
SALT 25k
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Timeline 2011-2019

« 2011: Lake at Hyper-eutrophic level/ Monitoring
started (external lake quality advisor hired)

» 2013: Phoslock application improved water quality

» 2014: Geese control initiated

« 2019: Water quality strategy study

55— Freshwater
ca— A" Research o,
Nutrigngs PO* Fe> /8%
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Developing a Long-Term Plan

To improve the overall health of Swan

* Goal Statement Lake, which will provide

« Targets derived considering local for no-contact activities
conditions for the enjoyment of the community
« Several potential mitigation
measures reviewed by lake experts * Phosphorus: a low eutrophic
. condition in year 1 after
« TRCA was consulted on respective treatment increasing in year 3
* Chloride: remain below acute
measures guideline and close to 2013-
) . . 2014 values
* Stakeh0|ders extenS|Ve Input was * Transparency: above 0.8 m
considered
. 'ARKH AM ___ Freshwater — @ C Toronto and Region Friends.of
VAN \ %f:ff; cnie. A:COM onservAauttE!gig Swan Lake Park
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Screening of Ideas

< Nutrient control focuses on governing contaminant
(phosphorus)

+  Chemical treatment most effective for nutrients from sediment
<+ Geese management most effective for nutrients from geese

« Mechanical aeration promotes release of nutrients from
sediment

« Chemical oxygenation toxic for aquatic life

« Water circulation increases temperature and evaporation;
costly and disruptive

« Sediment removal extremely costly and disruptive

< Stormwater re-direction and research into chloride removal
technologies considered

11
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A d ap t I V e P I an Core and Complementary Measures (Total about $5 M)
Plus Alternative Measures (total about $12 M or more
 ALlong-Term Management Plan was ( )
approved by Council in 2021 for the $10.000.000 _—
$9,000,000 groundwater
neXt 25 yearS $8,000,000 loading
* Inthree Phases to allow for reviewing || s7.00.00
and updating the Plan to adapt to Lake || saoo0.000 i
conditions $5,000,000
— Core Measures: All years 4,000,000
$3,000,000
— Complementary Measures: years 6-10 || ¢, 000,000
(brought forward) $1.000,000 o .
— Alternative Measures: years 11-25 5 — —t
. Phase 1 (yrs 1-5) Phase 2 (yrs 6-10) Phase 3 (yrs 11-25)
(partially brought forward)
m Water quality monitoring and studies m Geese management
Fish Management Chemical treatment
Planting of submerged vegetation mMNew technologies for chlonde treatment
] Structural modifications Investigate dumping areas
Investigate groundwater Control groundwater loading

12
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Monitoring, Inspections and Studies

« Important for understanding issues and planning mitigation
measures and adapting the plan based on the results

* Includes chemistry and biology

« Water level logger and staff gauge
 Measurements and samples by City staff

* Analysis by accredited laboratories

* Regular site inspections and observations

« External experts hired for review and updates

14
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g 10,000 cm?

Water Treatment

* Most effective way to control
release of nutrients from sediment

« Careful treatment planning and
monitoring to avoid any adverse
effect

* Repeated every three years or as
needed based on review of
monitoring results

« 2021 treatment very effective in
reducing phosphorus and algae
levels

August 3, 2021 August 5, 2021
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Geese Management

» Hazing/chasing

« Geese relocation and egg/nest
management

* Public education and geese count (see
QR code)

« Fenced open spaces to prevent geese
from accessing the water

« Low cost alternatives (e.g., strobe lights
were tested)

Swan Lake Geese Count Survey QR Code

16
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Fish Management / Aquatic Planting

* Removal of bottom-dwelling fish (to avoid disturbance of
sediment)

* Fish management plan and fish stocking pending improved
water quality

« Planting of submerged aquatic vegetation initiated as a pilot
project in 2023 to improve transparency and promote e
aquatic habitat improvement
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Maintenance

In November 2021 the East pond inlet
was cleared

In August 2023, the outlet from Swan
Club OGS was cleared

Assumption by the City for the two
private ponds underway

Best practices for winter maintenance
followed by the City and the Village

VARKHAM

18
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Stakeholder Engagement : ‘fff”’”ﬁ”"’a’"‘a/s”a’f’a"e

* Annual reporting to Markham Subcommittee in
May

* Consultation with TRCA and researchers

* Exchanges with FOSLP and other interested
residents

« Swan Lake page on website
« Algae signs warn against contact with water
« Geese signs upgraded with info on geese impact

* An online application for public input into geese
count

* Residents informed against releasing goldfish
pets and poaching turtles

19
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Plan Accomplishments

« Controlling internal and external sources of nutrients reduced = \

phosphorus and nitrogen to below targets \\, o
« Enhanced oxygen levels e Fr i re

« Maintenance activities reduced chloride to below targets o[ s
+ Geese management reduced the number of migratory geese £ e/ Mﬁ

by half Hilo N
- Aquatic vegetation planting e e

Initiated to improve clarity R i =
— —&— Migratory (Sep-Nov) 700 ; ‘
. . 400 5 Short-term guideline /\Q
and promote healthier habitat . Ber %
= 300 8
%“ 200 § =l
a g e EEE
100 E 2 | Longeterm guideiine 38
O 100
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 ° 2011 2012 2013 2014 2015 2016 2017 2018 2018 2020 2021 2022 2023
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Looking Ahead

« Continue monitoring of water quality

* Geese and fish management

« Water treatment followed by aquatic planting

*  Opportunities to reduce loadings will be sought
through Flow Diversion Study

* Chloride treatment research in 2024 as positive
results could be a valuable tool

« Continue pond assumption process

* Research by Trent University on Rare Earth
Elements
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Summagy of Park
Parks Impryvemen
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2 Pbl-li_ng‘for planting in
place of rain garden.
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About Canada Geese We are not
hungry - please
do not feed us!

Environmental
Help us control the Canada Geese : &Water Quality
population Impacts

»

5.Shoreline el 6. ‘Eguciatlg‘pal o‘u:c?reach .

improvements S9S SRR R
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Playground and
Rubberized Surfacing
replacement
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S / S/wantalge Park - Recommended Shoreline Restoration Plan ~ /

/4
« ",/ Clear brush, et & ite existing recreational
“" \iewing nodes heré and at peninsula 2024

g
|
=

o e 3
gmkg\thagmites removal has opened 800 meters of shoreline for viewing
|toring and treatment is ongoing until invasiv ies is fully controlled

“#® Cedar Paddle Board Fencing

A Toronto and Region
< Conservation
Aut

SWAN LAKE
RESTORATION DESIGN SUMMARY
[ HAM

PPROPOSED DESIGN
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Swan Lake Park Projects 2024

« Limestone pathway grading levelling

* Maintain plantings from previous years

« Maintain goose exclusion fencing until permanent fencing is erected
« Monitor Phragmites for reoccurrence and additional treatment

* Restoration of existing lake level viewing nodes on north shoreline, new viewing
nodes are not being considered at this time

Operations has completed the Park Refresh and Shoreline Improvement consultation and
will support Environmental Services on water quality improvement as the first priority. In
2024, staff will submit 2025 capital budget request to construct permanent goose
exclusion fencing and plantings to further support water quality improvements

29
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References

www.markham.ca/swanlake
Update on Swan Lake Water Quality (February, 2013)
Swan Lake Water Quality Improvement Program (June, 2020)

Geese Management at Swan Lake: Overview of Options and Path
Forward (September, 2020)

Swan Lake Long-Term Management Plan (November 2021)
Swan Lake 2021 Water Quality Status and Updates (May 2022)
Swan Lake 2022 Water Quality Status and Updates (May 2023)

VARKHAM

Contact information:

Swan Lake Water guality:

Robert Muir

Manager, Stormwater, Environmental Services
D4 rmuir@markham.ca

%@ :905.477.7000 x 2357

Swan Lake Park:

City of Markham Contact Center:
D4 customerservice@markham.ca

30
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