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Objectives: Request Support For Three Things
Natural Heritage Designation For Swan Lake Park
Initiate Action Plan to End Stormwater Role for Swan Lake
Support Three Research Initiatives
a) Chloride Removal (York University)

b) Oxygen Enhancement (Fleming College)
¢) Survey of Lower Level Aquatic Life - Benchmark (TRCA?)

Submissions
1) Eco Park Questionnaire (Milne/Toogood/Swan Lake)
>) Natural Heritage Network Designation
3) Action Plan to End Stormwater Role
4) Research Proposal York U (Nutrient & Chloride removal)
5) Research Proposal Fleming College (Oxygen enhancement)
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Agenda

Research Programs
e York University
e Fleming College
Eco Park Strategy
e Natural Heritage Designation

Ending Stormwater Role

www.friendsofswanlakepark.ca



M- BUILDING MARKHAM'S FUTURE TOGETHER
TN h“‘h 2020 - 2023 Strategic Plan @BKHAH

Option 1 - Expanded Core & Complementary Measures
and Evaluate the need for Alternative Measures

Phase 2 Core+ Phase 3
Phase 1 Complementary Core+ Alternative
Core Measures Measures Measures
Activity {¥ears 1-5) {Years 6-10) {Years 11-25)
Water quality monitaring and annual reporting to
Subcommittee Ti ] Ti
Geese management and explore enhanced methods [ | [
Remove benthic-dwelling fish ] 1 [+]
- Maintznance of stormwater management facilities (by
5 developers then City) ] |l ]
“ Community Engagement [v] 1 ]
Chemical treatment (adjusted frequency at the end of 2ach
Phase) ] %] +

Shoreline planting ! Improvements

mical oxygenation pilot project (by IEM}

2 Fish management plan and fish stocking (by MNDMNRF ¥ v | budget 590K
L Planting of submerged plants / ¥ «—— ™
HGIDQIES for chloride treatment/ M «—

R
J

[ =]

Need TBD (Cost Excluded)
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Research By Fleming College & York University

Use of Chemicals Use of Charcoal Filters
To Improve Oxygen Levels To Remove Nutrients & Chloride

YORK

U

Research Into Removal of Nutrients
and Chlorides from Swan Lake

Development of a Scope of Work for Research into
Water Quality on Swan Lake

Rama Pulicharla Ph.D.

Post Doctoral Researcher

Report Prepored for Friends of Swan Loke Park
April 2022

Barbara Siembida-Losch

Dr. Satinder K Brar

A ;vi ———:— 4‘:_;2—t Prﬂfcssor

May 2. 2022
M . W FLEMING
Cost $37k Cost $43k

www.friendsofswanlakepark.ca 5
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Agenda

Research Programs
e York University
e Fleming College
Eco Park Strategy
e Natural Heritage Designation

Ending Stormwater Role
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Substantive & Critical Processes Underway Since 2020

Swan Lake Swan Lake Park
1) Enhanced Goose Management 1) Park “Refresh” Program approved
Program launched - Pollinator plantings
- Fall hazing doubled, strobe lights « Invasive species program
added 2) Pathways repaired in 2021
« Relocation program June 2021 e Amica extension completes pathway
2) TRCA fish inventory started, around lake
removal of bottom feeders * Public parking added

e New, safer sidewalks around traffic
circle

3) Sediment testing in Oct 2020

4) Aluminum Chloride compound
applied in July 2021

5) Core long term plan approved by
Council Dec 2021

6) TRCA shoreline redesign

« May 2022 Conceptual Outline

www.friendsofswanlakepark.ca 7



1 Original Vision For Restoration

Many interconnected elements in a healthy ecosystem

Interconnected Elements within Swan Lake Park

VISION FOR SWAN LAKE PARK
7 (i) Artists in Park ii) Cultural Events
(iii) Environmental Camps (iv) Walkways/Play Areas ||

6| Plants Within the Park (i) Assess (ii) Actions? . Park
Other Wildlife (i) Assess Habitat (ii) Actions?

'Community
Role

Environment

4 Goose Management (i) Containment (ii) Sustainability

3 Aquatic Plants (i) Role in Sustainability (ii) Invasive Species |[ELGCR JZdiil*

2 Aquatic Life (i) Restoration (ii) Sustainability (iii) Sport Fishing? | KRG

1 Water Quality (i) Containment (ii) Restoration (iii) Sustainability

www.friendsofswanlakepark.ca 8



~ Define Goals — Address Missing Elements

Council’s June 2020 mandate addresses several critical areas
* Several elements require development of goals and remediation plans

* The Community objectives for engagement, restoration of aquatic and
terrestrial habitat need to be integrated (“holistic approach”)

* Swan Lake is unique - No regulatory framework (“regulatory orphan”)

Current Initiatives to Address Issues in Swan Lake Park (Dec 14, 2021)

Not Addressed VISION FOR SWAN LAKE PARK | :
v ; oo . L. . Community
Clarity of Community Objectives 7 (i) Artists in Park ii) Cultural Events B Role
Essential to Planning (iii) Environmental Camps (iv) Walkways/Play Areas
TRCA Park Refresh # 6 Plants Within the Park (i) Assess (ii) Actions? | Park
Toogood | ot Addressed * 5 Other Wildlife (i) Assess Habitat (ii) Actions? Environment
Pond

Goose
Management

Water | N 3 Aquatic Plants (i) Role in Sustainability (ii) Invasive Species Lake Specific
Q;;gtly * 2 Aquatic Life (i) Restoration (i) Sustainability (iii) Sport Fishing? | ERMACHIUEIL

Plan Water Quality (i) Containment (ii) Restoration (iii) Sustainability

4 Goose Management (i) Containment (ii) Sustainability

. Issues Currently Being Addressed .Issues Not Addressed

www.friendsofswanlakepark.ca 9



BRAMPTON
ECO PAR

LAKE ENHANCEMENT
S STRATEGY
Eco Park PI‘lDClplES Lake Enhancement Goals (14 Lakes)
1. Maximize ecological value = aN;C%‘gge?;é;tﬁ%e: improvetake nahitar
>. Provide opportunities for social services B.  Parks: Connect people with lake
o C.  Recreation: Expand sustainable water-
5. Make nature visible e
4. Design with nature D. Communications and Engagement:
L di : Engage community and park users and
5. Integrate with surrounding community build awareness of Brampton lakes.
6. Support innovation Average cost $2.5 - $5 m
: : (S Lake $1.8 - $3.4)
7. Reflect local identity e
Markham - similar concepts Markham - No similar program,

seen to discourage interaction

www.friendsofswanlakepark.ca 10



“Eco Park” and “Lake Enhancement” Strategy for Restoration

Community Goals
» Markham’s Vision for Parks, Eco Spaces
* Markham’s Environmental Objectives
* Greensborough Community Perspective (Survey)

= =

Integrate Markham'’s Existing Policy Framework
* Park Management
* Eco System Approach/ Adopt TRCA framework
« Stormwater/Flood Control Framework
* Add new policy on role of major water bodies

P

Swan Lake and Swan Lake Park
* Define specific community vision/objectives/goals
* Define specific environmental vision/objectives/goals
*  “Natural Spaces” vision, Define Park Improvement Plan
* Define Swan Lake Restoration Plan
* Develop action, monitoring and remediation plans

P

I Stewardship Plan I

www.friendsofswanlakepark.ca
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Eco Park and Lake Enhancement Questionnaire

to:

~

Aquatic
Environment

Milne Dam Conservation Park

Rouge River, Milne
Reservoir

Milne Dam Conservation Park
Ratepayers Assoc.

Toogood Pond Park

Toogood Pond, Bercyz
Creek, Little Rouge Creek

Normandale Community
Residents Association

®E®

Swan Lake Park

Swan Lake

Friends of Swan Lake Park

www.friendsofswanlakepark.ca

oo Do you agree that the water body in your park reflects
Would your park benefit if Markham adopted a s : YRV
Ao : well on Markham's attention
program similar to Brampton's Eco Park Strongly Agree (1) Strongly Disagree (5
Strategy and Lake Enhancement Program? @ "5 @ @
DO ()
Don't 2 @
Know o |2
g
N oo
o < 3
Lake Enhancement 5 .
Eco Park Strategy Habitat for a
Strategy Local Ecosystem Variety of
Species
Park Major Water Body Respondent's Association

12



Do you agree that the amenities in the park encourage and
support interaction with the water body and that water

T
: [ ®®
[-"]
2
Ak
Sy = e e e el e e B e
3
e
o 2
g
2
1
—
. Water Related
Supporting .
.. Activities
Amenities
Encouraged

Need for Lake Enhancement Strategy

related activities are encouraged.

Strongly Agree (1) Strongly Disagree (5)

Why would you like to see water quality

There are sufficient access points to the major water body
Strongly Agree (1) Strongly Disagree (5)

improved?
For general i So thatitis
. To improve
environmental . safer for human
aquatic life . X
reasons interaction

e © ®
oo
a
3
|
g
1)
ok
For Canoeing,
For fishing For Viewing Kayaking,
Boarding
Permitted and Desired Water Interaction Activities
] @D | DO (@O
Currently .‘ ‘
Permitted @ @ @
Canoeing,
Fishing Kayaking, Skating Swimming
Boarding

www.friendsofswanlakepark.ca
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.
—Staff Reaction:
Dismissive of Community Survey (Mar 2020)

“Premature” — before improvements

e Intent was to garner community views to determine goals for the
projects. Why would you do it afterward? Was not a report card!

Community “Vision” - Perspective was role of integrated Mt
Joy/Weaver/Swan Lake, in context of Mt. Joy redevelopment

357 resgondents not representative of Ward 5 or Markham,
biased by high component of retired residents

Restoration costs cited as $2 mm, not $12 - $20m currently
estimated, therefore community “restoration” support
dismissed

Response: If staff has better information:
That suggests community at large does not support restoration
That endorses the current “no contact” policy

PLEASE SHARE!

www.friendsofswanlakepark.ca 14
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Staff: Three Proposals Not Supported

Mesotrophic Target (“Restoration”)

Response: Strengthen water quality program

a) addressing oxygen levels and excessive chloride
Manipulating flows and water levels in Phase 1
e (now Phase 3 - years 10+)

Response: Don'’t delay critical components of solution
a)  End stormwater role

b)  Consider Flow via North Channel

Reclassification of Swan Lake Park from Community
Park to change its intended use

Response: Seek designation as Natural Heritage Network,
remain Community Park

www.friendsofswanlakepark.ca 15



Markham Greenway System

Narth Markham Landowners
Group, Angus Glen Morthwest
Ine., and Angus Glen Holdings

(MBRKHAM_ : STEEO
Map 4 - Greenway System is subject to Appeal Nos.llll|

OFFICIAL PLA 1. [Issue:&]
2. (Issus 52)

4. (lssus 55)

MAP 4 - GREENWAY SYSTEM

as modified and approved by York Region June 12/14 5. (Issue 62)
JUNE 2014 18. (Issue 66)
SCALE 24 (Issue 288)
1:35,000 32 (Issue 336
v} 05 1 2 3 4 ELGN MILLS ROAD —
I N W ilometers
GREENWAY SYSTEM . i
l:l Greenway System Boundary "‘{:)_! I|I
. |
MNatural Heritage Network J
MAJOR MACKENZIE DRN:‘_/S |_‘

Matural Heritage Network Enhancement Lands:
¥f  Core Area Enhancements

<---- Core Linkage Enhancements

l:l Rouge Watershed Protection Area

y/A Oak Ridges Moraine Conservation Plan Area

Greenbelt Plan Area 15TH AVENUE {°

- Other Greenway Systemn Lands including certain

naturalized stormwater management facilities

NATURAL HERITAGE RESTORATION AREAS

EESLIE S 1y

HAMLETS)
/

HIGHWAY T

REET

YONGE 5,

WaRDgy AVENE

Bertzy Glen Landewners
Group Ine.

[l reomandaie Farms Lid.
Minotar Heldings Inc., Cor-ots

Davelopments, Chanskes
Hoildings, Halvan 5.5 Investments

Lid., and Beschgrove Extates Inc.
[ sinsvest Properties (Comen Lia.
m Atias Shouldies Heathcars Lid.

Arbor Memeral Ine.

CLEVENTY gy

www.friendsofswanlakepark.ca
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“Markham’s Greenway System
Six Environmentally Sensitive Categories
1) Greenbelt Plan Lands 4) Natural Heritage Network Lands
2) Oak Ridges Moraine 5) Natural Heritage Network Enhancement Lands
3) Rouge Watershed Protection 6) Other Greenway Lands including certain stormwater

management facilities

Swan Lake Park: Community Park within “Other Greenway Lands’

Natural Heritage Network Lands
e Milne Reservoir, Toogood Pond (“man-made” entities)
e Ongoing environmental monitoring
e “Natural Heritage Inventory and Assessment” underway

Size of Size of Water Bird
Park Body Species |Established
Milne Dam Conservation Park 123 ha Largest 161 1825
Swan Lake Park 45 ha 5.4 ha 155 1850
Toogood Pond Park 33 ha Slightly smaller 122 1840
than Swan Lake

www.friendsofswanlakepark.ca

)
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" May 2021
Natural Heritage Inventory and Assessment Study

Phase 1 detailed report on the land inventory and

plant, bird and aquatic life within Heritage system
e like analysis requested per TRCA analysis of Toogood Pond

Phase 2 detailed management study to provide wildlife
and biodiversity strategy for Heritage areas

Phase 2 (starting 2022) baseline for next Official Plan

www.friendsofswanlakepark.ca 18



Need for a Stewardship Plan

Swan Lake is a regulatory orphan, does not fall under any
existing regulatory framework (TRCA, Markham
Environmental guidelines)

The 1993 Environmental Management Study for Swan
Lake, set out the ongoing policy framework for the City of
Markham in its role as Steward of Swan Lake Park but not
the management responsibilities. No longer used as a
policy framework.

Need for a centralized “holistic” standard that integrates
all departmental elements

Natural Heritage Network Designation would
provide baseline for stewardship plan

www.friendsofswanlakepark.ca
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Goal: Natural Heritage Network Status

* Comparable environmental status
to Milne Park and Toogood Pond

* End “regulatory orphan” status

* Inclusion in current Natural
Heritage assessment of land-
based environmental elements

e Case for inclusion:

1. Significant “Groundwater Recharge
Area” for Aquifer

>. An “Ecologically Significant Area”
» # species, migratory path
3. A “Heritage Site” (established 1850’s)

www.friendsofswanlakepark.ca

(\ Friends of
\“\ Swan Lake Park

Designating Swan Lake Park as a
Significant Component of Markham’s
Natural Heritage Network Lands

20
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Agenda

Research Programs
e York University
e Fleming College
Eco Park Strategy

e Natural Heritage Designation

Ending Stormwater Role

www.friendsofswanlakepark.ca
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M- BUILDING MARKHAM'S FUTURE TOGETHER
TN h“‘h 2020 - 2023 Strategic Plan @BKHAH

Option 1 - Expanded Core & Complementary Measures
and Evaluate the need for Alternative Measures

Phase 2 Core+ Phase 3
Phase 1 Complementary Core+ Alternative
Core Measures Measures Measures
Activity {¥ears 1-5) {Years 6-10) {Years 11-25)
Water quality monitaring and annual reporting to
Subcommittee Ti ] Ti
Geese management and explore enhanced methods [ | [
Remove benthic-dwelling fish ] 1 [+]
- Maintznance of stormwater management facilities (by
5 developers then City) ] |l ]
“ Community Engagement [v] 1 ]
Chemical treatment (adjusted frequency at the end of 2ach
] %] b1

Phase)
Shoreline planting ! Improvements

mical oxygenation pilot project (by IEM}

E Fish management plan and fish stocking (by MNDMNRFN
L Planting of submerged plants

' Phaser:
Fleming Colleg
York, TRCA

=)

ﬁ

[ =]

Need TED{EDrt Em:mdedj

www.friendsofswanlakepark.ca )



/ Meeting Community and Restoration Goals
Two Challenges: 1) Attaining Improved Level 2) Staying There

Unstable States
Periodic Intervention
Limited aquatic support
No human interaction

“Restoration

and Engagement”
Long Term Goals

More stable
Natural balance
Less Intervention

Healthier aquatic environment

: ; 2021 “Stabilization” /
e Human interaction
No Contact

100% “Interim”Goal
3 Year Treatment Plan
80%

60%

nt”
5 Year Treatment Plan

 mmm

40%

20%

2

0% . .
Oligotrophic (Clear water, Mesotrophic (Moderately Eutrophic (Poor water ~ Hypereutrophic (Dark green
swimming and canoeing) clear water, canoeing, clarity; no canoeing or water; no human
swimming if monitored) swimming) interaction)
O Desired Outcome Acceptable Outcome

www.friendsofswanlakepark.ca 23



Markham Long Term Water Quality Plan (Dec 2021)
FOSLP Goal: More Comprehensive Water Quality Plan

* Three core issues acknowledged - current plan focuses only on one
* Restoration Goal (Mesotrophic) — address all three issues

Issue #1
Excessive Nutrients
(Phosphorus, Nitrogen)

Issue #2
Low Oxygen Levels

Issue #3
Excessive Chloride (Road Salt)

Primary Source

Canada Geese

Dying Algae
Stagnant Pond (No inflows)

Six Stormwater Connections

CHALLENGE #1

Markham Goals

Markham Plan

FOSLP Proposal

Reduce New Sources
50% Reduction

Nest disruption, hazing,
relocation, shoreline redesign

Support (Geese count etc.)

Increase Sources
No Goals

Research into chemical treatment

Reduce New Sources
No Goals

Encourage less use of road salt

5 -Step Action Plan

CHALLENGE #2

Markham Goals

Remove from Lake
50%+ Reduction

Research/Recycle/ Aeration

Increase Level
No Goals

Reroute/Reduce/Maintain

Remove from Lake
30% - 40% Reduction (?)

Markham Plan

FOSLP Proposal

Chemical treatments
(initially 3 yrs, possibly 5 yrs)

3-year cycle for 10 years

Gradual improvement with less algae
Adding aquatic plants 5+ years

"No feasible solution"
No actions plans
Research Phase 1

Fleming College Research 2022

www.friendsofswanlakepark.ca

York U Research 2022
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Dumping Salt Into Swan Lake

2.3 tonnes of chloride have been added to Swan Lake every
year for the past 13 years through the stormwater system

* Equivalent to 3.8 tonnes
of road salt each year
(60% chloride)

* Ongoing for over 20 yrs.

» Will continue until the
stormwater role is ended

There are now 50 tonnes of chloride in Swan Lake

www.friendsofswanlakepark.ca 25



Chloride Increasing Annually
Average increase 2.3 tonnes per year (before blockage)
Currently 5.7x Federal guidelines

Forecast to be 7.0x in 5 years, 8.2x in 10 years if no action
Continues to undermine aquatic support

Problem well defined, no reason to delay for 10 years

1200 . .
Projected Chloride Levels (mg/L) 8.2x
1000 7.0x O mif=
800 3.7X 989 N 2
834 i R
> 600 o yreeeceressaeethlitiecciitiiacinacinicintcntnanens (V] )
£ 3.7x C>) ©
400 o
445
20
0
2016 (A) 2021 (A) 2026 (F) 2031 (F)
=—@— Chloride mg/L ****** Short-term Guidline == == Long-term Guideline

www.friendsofswanlakepark.ca 26



Very Poor Aquatic Environment: Plants & Fish

“Brackish” water due to chloride - no longer “fresh water” body

Many species of fish and plants cannot survive, no impact on algae

Historical Reports 2021 Fish Inventory Study of Fathead Minnows

Fathead Minnows Fathead Minnows (>10,000) South Dakota Pond
Carp * Common Carp ( 7 euthanized) ° Slmllar Slze to Swan Lake
* Brown Bullhead (209 relocated) e P Oplll at1 ON ovVer 100.000
)
Rumpinzcediounishg) IRt * Adults die within 60 days
Catfish * nil .
of spawning
Goldfish * nil
Largemouth Bass * nil

Remaining Fathead Minnows at risk due to Chloride
e Included in Federal Chloride Guidelines Study - at risk at levels over 698 mg/1
e Swan Lake already exceeds this level and likely to increase

Recommendation: TRCA inventory of lower-level aquatic fish & plant
life: zooplankton, snails etc. to assess ability to support recovery

www.friendsofswanlakepark.ca 27



5-Step Action Plan to End Stormwater Role

Redirect OGS Flows

: (S Lmnoctl i
Reduce Flows Bypassing \
Pond

Action Plan to End Swan Lake’s
Stormwater Management Role

Effective maintenance
Reduce local salt use

Expedite research into
ways to remove salt

Utilize existing flood risk
management infrastructure

Potential to reduce road salt
entering lake by 70% -80%?

www.friendsofswanlakepark.ca 28



Lo
Swan Lake’s Stormwater Role

Six Active Sources of Road Salt

Six Sources: 3 OGS Units, 3 Pond Bypass Sources

Basis for Estimate

Water | Usage

4 A e Stormwater Source Samples| Data
North U

splitter mid Three OGS Units 71% | 53%
S""“e" T, Two Stormwater Ponds | 23% 43%

Splitter -

' : Basis for Estimate

H ‘a/‘eout/ , Water | Usage
( Community Origin Samples| Data

" Markham 38% | 31%

~ = IShoreline 7% 4%
C R Total 100% | 100%

0 Swan Lake Village 30% 42%

¢ Amica 25% 24%

Shoreline 7% 4%
Total 100% | 100%

OGS sources can be eliminated;
Pond bypass reduced (estimate 50% - 66%)

www.friendsofswanlakepark.ca



Two Steps to Ending Stormwater Role

Reroute OGS Flows

Reroute all three OGS
Salt inflows eliminated 100%
Chloride reduced 50% - 70%

Redesign Splitters

Raise splitters, increase pipe sizes
Potential flow reduction 50% - 66%
Chloride reduction 10% - 20%

Options For Rerouting Swan Lake OGS Flows

Overflow from Splitter
Goes into Swan Lake

Smaller pipe takes
flows into the Pond

Raise Height

of Weir Larger Pipe

to Pond

Large pipe brings
in main

stormwater flows

Weir height controls
amount that
bypasses the pond.

Relatively low-cost changes
Ponds believed to have capacity

www.friendsofswanlakepark.ca 30
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“Impact: Reduce Chloride Over 80%
If all OGS flows are rerouted and pond bypass reduced by:

e 50% then chloride inflows from regulated sources can be
reduced from 75% - 82%

e 66%, then reductions of 82% - 86% possible

Basis for Estimate
Water Samples Usage Data

Stormwater Source Qty Reduction Qty Qty [Reduction Qty
Three OGS Units 33.7 100% 0.0 25.0 100% 0.0
Two Stormwater Ponds 10.8 50% 5.4 20.2 50% 10.1
Shoreline 3.1 0% 3.1 1.8 0% 1.8
Total 47.6 8.5 47.0 11:9
% of original Flows 18% 25%
Reduction 82% 75%
With 66% reduction of pond bypass

Reduction 86% 82%

Man-made problem needing man-made solution

www.friendsofswanlakepark.ca 31



Importance of Maintenance

3—4 year blockage in Mid-Splitter responsible for 10%+ of
chloride in Swan Lake

General guidelines on pond cleaning requirements tied to
area served and pond designed capacity

Permanent Storage vs Removal Frequency
Ontario SWP Manual 2019 (55% Impervious Catchments)

50
b G g B East Pond
P RS S WSS A * Constructed 1996
S 35 [ * Operational 26 years
gl * Some cleanup in 2010
Y after construction?
< i I . <N oI G North Pond |
B 15 [ - (22yrs) |
Sl Y » - = R North Pond
) | ;.' La¥
T * Constructed 2001
026/ 40 ' 60 80 100 120 140 160 180 200 220 240 260 y Operatlonal 21 years

Storage Volume (m3/ha)

Wet Pond Wetland Dry Pond (Cont.) Dry Pond (Batch)
E fyamean  asneasm Gansann - * P

www.friendsofswanlakepark.ca 37,
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Downstream Areas Impacted

Lake Outflow System — to SLV then south of 16" Ave
e Lake outflows reduced or eliminated

e Additional flows from Amica and Traffic Circle of similar volume to
traditional lake flows. Some differences in timing

East Pond Outflow - to SLV then to south of 16th Ave
 Increase depends on success of raising splitters (50%)
o Staff estimated bypass is 3% of total flows - only 2% more
North Pond Outflow - to Williamson Road, reduces 16" Ave

e Increase depends on success of raising splitters
o Staff estimates bypass flows at 10% of total flows — so 5%+

NOTE: Projected increases are of “total flows”.

The “rate of flow (1/sec)” which is a significant factor for flood control
remains unchanged - it is regulated by current structure.

www.friendsofswanlakepark.ca 33



Flood Control Program Markham Village (June 2021)

BUILDING MARKHAM'’S FUTURE TOGETHER

2020 - 2023 Strategic Plan

____Projent Slstels -~ Negignein VilRge A) West to Mt Joy

‘ a‘;ﬁfi§°§a°§"M°JJ,ﬁJ§£L§dapla = 4% ot pond =
Reducing bypass flows
e By 50% adds 10%
e By 66% adds 14%

B) South to Area #2

W e U e 66% total pond flows
Lt e Reducing bypass flows
B Note: The proposed storm
ke by * By 50% adds 4%
will provide flood mitigation for

the whole cluster area

e By 66% adds 6%

Need to assess if increased volumes are significant

www.friendsofswanlakepark.ca 34
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BUILDING MARKHAM'S FUTURE TOGETHER
2020 — 2023 Strategic Plan

%

Markham Village/Unionville Implementation Schedule

FEASIBILITY STUDY/
ENVIRONMENTAL

ASSESSMENTS
(MARKHAM VILLAGE DESIGN DESIGN DESIGN DESIGN

CLUSTER #4

(2022-2024) (2024-2026) | fo26-2028) (2028-2031)

CONSTRUCTION 2 NSTRUCTION | CONSTRUCTION
CLUSTER #1 CLUSTER #2 LUSTER #3 CLUSTER #4
(2024-2026) (2027-2028) (R028-2030) (2030-2032)

MARKHAM MARKHAM
VILLAGE VILLAGE VTLRL:::T UNIONVILLE
UMNIONVILLE

REMAINING
CITY WIDE
AREAS TO

COMMENCE
AFTER 2032

Note: Construction Phases within Clusters to be determined during Detailed Design (To be initiated in 2022)

Project Cluster #2 (Markham Village) - Ramona Blvd., Daniel Court/ Fincham
Improvements

« Sewer Upgrades

www.friendsofswanlakepark.ca 35
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Critical To End Stormwater Role: Two Options
OPTION #1:

Proceed with changes within current infrastructure
Current Pond Review

e Todetermine if cleaning is necessary

e Add technical assessment to estimate ability to reduce flows
within current pond design

«  North Pond ability to handle Swan Club OGS flows
Technical design of Amica & Traffic Circle OGS routes.

e Assess lake outlet ability to handle flows

Determine if impact on downstream system material

www.friendsofswanlakepark.ca 36



Ending Stormwater Role: Two Options

OPTION #2: Concern about downstream then:

Link changes to two major projects on horizon
Markham Flood Protection Project - Phase 2 (2025)
e Staff suggestion

Pond Assumption - 3-5 years or longer
e Review underway to assess if cleaning needed
e Planning for handover to city(?)
e Timing uncertain
Still require program to remove build-up in the lake
Delays add to challenge of removing chloride

Undermines aquatic support

www.friendsofswanlakepark.ca 37



e e
Other Research Resources

Pond Evaluation by Developer
e Redesign of Splitters - % reduction in by pass flows
e North Pond ability to handle Swan Club OGS Flows
Engineering Students (York?)
e Pond Evaluation as above
e Rerouting of OGS flows - design layout/sizing
Water Environmental Association of Ontario
e Student Design Competition

¢ Recommend by FOSLP in 2020 and endorsed by
Freshwater Research

www.friendsofswanlakepark.ca 38



\ /

=

We Request You Initiate:
Natural Heritage Designation For Swan Lake Park
An Action Plan to End Stormwater Role for Swan Lake

Three Research Projects
a) Chloride Removal (York University)
b) Oxygen Enhancement (Fleming College)
¢) Survey of Lower Level Aquatic Life - Benchmark (TRCA?)

www.friendsofswanlakepark.ca 39



/\ Friends of
@fg Swan Lake Park

FOCUSED ON RESTORING
SWAN LAKE AND SWAN LAKE PARK

FROM THIS BACK TO THIS

Thank You!



(\ \ Friends of
&* Swan Lake Park

Eco Park Questionnaire

March 2022

In February 2022, Friends of Swan Lake sent out a questionnaire to ratepayer groups within Markham,
soliciting their views on the conditions within parks in their areas designated as having natural settings and
adjacent to a major water body. The questionnaire was based on the founding principles cited in the City of
Brampton’s recently adopted Eco Park Strategy and Lake Enhancement Program.

The following report summarizes the responses from three area associations.

Park

Major Water Body

Respondent's Association

Milne Dam Conservation Park

Rouge River, Milne
Reservoir

Milne Dam Conservation Park
Ratepayers Assoc.

Toogood Pond Park

Toogood Pond, Bercyz
Creek, Little Rouge Creek

Normandale Community
Residents Association

Swan Lake Park

®E®

Swan Lake

Friends of Swan Lake Park

Observations on the Natural Spaces Component

All three parks contain areas designated by Markham as “Natural Spaces, Wildlife Places”.

Toogood Pond was viewed as being primarily a natural setting while Milne Park and Swan Lake Park were

described as “mostly natural setting, with some recreational facilities”. It was reported that Toogood Pond

and Swan Lake Park provide a good balance between natural spaces and human interaction while it was

indicated that Milne Park would benefit from more natural spaces away from the houses and trails, free from

human interaction.

The adjacent chart summarizes the views expressed
related to the natural environmental setting within each
park.

Milne Park and Swan Lake Park were reported to provide
meaningful opportunities for social and environmental
interactions.

Toogood Pond and Swan Lake Park were viewed as not
containing a healthy range of plants and animals nor a
healthy habitat for wildlife. All three parks were viewed as
containing invasive plant species. Several species were
noted in Swan Lake Park while Hogwood was thought to
be present at Toogood Pond. Markham’s Phase 1 Natural
Heritage Inventory and Assessment Report (May 2021)
reported several types of invasive plants within Milne
Park as well.

www.friendsofswanlakepark.ca

Disagree

Agree

An Eco Space is a green and sustainable space that
allows people and the environment to live together

Do you agree with the following statement about your park?

Strongly Agree (1) Strongly Disagree (5)

: ®
: ®®
a
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—
1
Park provides The park The park
meaningful contains a provides a
opportunities for| healthy range of | healthy habitat
social and plants and for wildlife
environmental animals
interactions
1
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Use of Land Based Elements

Eco Park Questionnaire

March 2022

All respondents indicated that cycling was permitted on the pathways within the park but also noted that
the pathways were too narrow to adequately support both pedestrians and cyclists.

How do vou rate the pathways in your park?

Very Good (1) Very Poor (5)

Overall, the condition of the
pathways was rated “good”. _

.
At Milne Park and Swan Lake Park §
some of the pathways were 4
deemed not accessible to visitors —3“
with walking mobility issues due to r——
the nature of the terrain whereas at 3 2
Toogood Pond some pathways & X
were considered not accessible due

to maintenance.

Boardwalk

Asphalt or
Concrete

Stone or Gravel Dirt

Observations on the Water Quality

Respondents were asked how they would describe the water quality within the major water body.

major water body?

How would you desrcibe the water quality in your

Clear water; wide range of plants
and fish

Moderately clear water; good
range of plants and fish

Poor water clarity; limited range of
plants and fish

Water dark green; only a few plants
and fish

&

Milne Reservoir and Toogood Pond were
described as having “Poor water clarity,
limited range of plants and fish”. This
with the scientific
classification of “Eutrophic”.

description aligns

Currently Swan Lake is described as having
“water dark green, only a few plants and
fish” which aligns with “Hypereutrophic”,
the poorest classification.

Markham recently approved a long-term water quality improvement program for Swan Lake that, if
successful, would increase the water quality to Eutrophic level, the same level observed for Milne Reservoir

and Toogood Pond.

www.friendsofswanlakepark.ca
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The respondents were asked if the local
water body reflects well on Markham’s
attention to environmental factors.

None of the respondents felt that the
current water quality reflected well on
Markham’s the
ecosystem, the habitat for a variety of

attention to local
species nor on the care for the aquatic
environment.

All respondents indicated they would like to
see water quality improved so that it is safer
for human interaction.

Two of the three respondents indicated
improved water quality was also expected
to improve aquatic life within the water
body but
environmental benefits.

also provide general

Engagement with the Major Water Body

Eco Park Questionnaire

March 2022

Do you agree that the water body in your park reflects
well on Markham's attention to:

Strongly Agree (1) Strongly Disagree (5)

s O | ® | ®
[-T]
P
5 | ()
3 @
i) 2
o
[-T)
<
1
Habitat for a .
i Aquatic
Local Ecosystem Variety of .
. Environment
Species

Why would you like to see water quality

improved?
For general ] So that it is
] To improve
environmental . safer for human
aquatic life . .
reasons interaction

The respondents were asked to outline their understanding of the currently permitted water-based activities

in their park and to indicate what additional activities they would like to see supported by Markham. None

of the respondents were advocating for swimming.

All respondents indicated that
they either have or would like to

Permitted and Desired Water Interaction Activities

see interaction with the major

Desired @ @ @ 0 @
water body to include summer Carrently
water engagement activities such | po mitted
as fishing, canoeing, kayaking, and Canoeing,
boarding and ice skating in the Fishing Kayaking, Skating Swimming
Boarding

winter.

All respondents indicated there was the need for greater access within the park for fishing. Respondents
noted the need for improved viewing at Toogood Pond and at Swan Lake and for improved access to Swan

Lake for canoeing and kayaking.

www.friendsofswanlakepark.ca
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All agree that water related activities are not encouraged and indicated that more could be done within the

park to encourage and support interaction with the water body.

March 2022

Disagree
o !

Agree
N

gr

A

There are sufficient access points to the major water body Do you agree that the amenities in the park encourage and
Strongly Agree (1) Strongly Disagree (5) support interaction with the water body and that water

related activities

Strongly Agree (1) Strongly Disagree (5)

are encouraged.

| @®

I
Disagree

For Canoeing,
For fishing For Viewing Kayaking,
Boarding

Supporting
Amenities

Water Related
Activities
Encouraged

Concluding Comments

All respondents agreed that their park would benefit if Markham | Would your park benefit if Markham adopted a
program similar to Brampton's Eco Park
Strategy and Lake Enhancement Program?

were to adopt a program like Brampton’s Lake Enhancement

Program that is focused on encouraging and supporting water-
based activities.

DO

Respondents for Milne Park and Swan Lake believe that their

Don't
Know

park would also benefit if Markham were to adopt an Eco Park

Strategy like Brampton’s.

No

Respondents provided the following additional comments:

Eco Park Strategy

Lake Enhancement
Strategy

e Conflicts on trails between pedestrians and cyclists. Busy trails. Would be great to have separation.
e | strongly support your initiatives around Swan Lake. Markham has tremendous assets that are poorly

managed by the city, in fact, the city is discouraging winter skating on the ponds. New developments are

being approved with virtually no parks or recreational facilities which make preserving and enhancing the

existing assets even more important. We should support local politicians that support parks, recreation,

and green initiatives.

Summary

Respondents indicated overall satisfaction with the mix of environmental and social interaction supported

within their park but indicated more could be done to improve the terrestrial habitat and in making pathways

safer for pedestrians and cyclists.

The respondents indicated overall dissatisfaction with the water quality and the limited range of water-based

activities currently supported and encouraged within the park. Respondents were also of the view that more

should be done to improve water quality and human engagement with the water body.

www.friendsofswanlakepark.ca
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Designating Swan Lake Park as part of Markham’s Natural Heritage Network

Swan Lake is a regulatory orphan. It is not considered part of the Rouge River watershed nor a stormwater
pond, so it has been managed as a unique feature without any formal environmental standard. *

Markham’s Greenway System and Natural Heritage Network

In the 2014 Official Plan, Markham has designated many ecologically sensitive areas as part of its Greenway
System. Areas within the Greenway System are areas “that will preserve significant ecological value” and that
“provide opportunities to improve biodiversity and connectivity of natural features and ecological function”.
Areas within the Greenway system are protected from future development. Appendix A provides a map of
Markham’s Greenway System at the time of the 2014 Official Plan.

The Greenway system is comprised of six categories of environmentally protected areas: 1) Greenbelt Plan
lands; 2) Oak Ridges Moraine Conservation Plan area lands; 3) Rouge Watershed Protection area; 4) Natural
Heritage Network Lands; 5) Natural Heritage Network Enhancement Lands; and 6) Other Greenway Lands
including certain naturalized stormwater management facilities.

Swan Lake Park is already recognized as an ecologically important area. Though Swan Lake is not a stormwater
pond, Swan Lake Park is designated as a “Community Park” within the “Other Greenway Lands including
certain naturalized stormwater management facilities”, a category used primarily for areas containing large
stormwater ponds and areas which do not receive the same environmental review and focus as do Natural
Heritage Network Lands.

In preparation for the next official plan, Markham has initiated a review of its Natural Heritage Network
Lands. We believe Swan Lake Park should be recategorized and treated as a significant component of
Markham’s Natural Heritage Network Lands comparable to Milne Park and Toogood Pond and be included in
the current environmental review.

Elements of a Natural Heritage Network

Ontario has provided guidelines on the components of a Natural Heritage Network. The primary requirement
is for an area to be ecologically sensitive. It is not necessary for a component of a Natural Heritage Network
to contain ariver, stream, or major water body. For example, Regional Forests and other significant woodland
areas are included. In May 2021, Markham Council suggested staff give consideration to including hydro fields
as natural heritage resources.

Many of the areas within Markham’s designated Natural Heritage Network are integral components of the
Oak Ridges Moraine or the Rouge River Watershed. Swan Lake is not directly connected to the Rouge River
watershed, but it does contain a major water body. Swan Lake Park satisfies many of the criteria in the Ontario
guidelines that are to be considered in designating an area a component of a Natural Heritage Network,
making Swan Lake Park an excellent candidate for inclusion in Markham’s Natural Heritage Network.

! Cover artwork by Paul Cassidy
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1) Swan Lake — A Significant Local Groundwater Recharge Area
At 5.4 hectares, Swan Lake is the second largest of three major water bodies in Markham and Swan Lake Park

is the second largest of the three parks that surround the water bodies.

May 2022

Size of Park

Size of Water Body

Milne Dam Conservation Park

123 hectares

Largest

Swan Lake Park

45 hectares

5.4 hectares

Toogood Pond Park

33 hectares

Water area estimated to be
slightly smaller than Swan Lake

Within Natural Heritage systems, major water bodies are considered significant natural

sources for

recharging the aquifer. A recent flow analysis by Markham staff confirms Swan Lake’s role as a source for

naturally recharging the aquifer. Over the 13-year period 2009 — 2021, it is estimated that 35% of all water

flowing into Swan Lake enters the aquifer. In some years, the contribution to the aquifer has exceeded 50%.

Groundwater flow in and out of the lake is estimated to range between 10 and 300 m3/day.

% of Inflows Into Swan Lake That Go Into Aquifer

70%

60%

50%

-10%

-20%

2009 2010 2012 2013

2014 2015

40%
30%
20%
10%

0%

2 6 2017 2018 2019 2020 2021

-30%

The Official Plan defines a “significant local groundwater recharge area” as an area that sustains aquifer water

levels, groundwater flow patterns, aquatic habitat, and key hydrologic features.

Swan Lake should be designated as a “significant local groundwater recharge area” within Markham’s Natural

Heritage Network.

www.friendsofswanlakepark.ca
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2) Swan Lake Park — An Ecologically Significant Area

Over 10% of Swan Lake Park’s 45 hectares constitutes woodland and naturalized areas contributing to the
canopy of the Greensborough area and supporting a wide range of bird and terrestrial wildlife. Pollinator
plants were recently added to a small meadow area within the park.

Swan Lake Park is well known by local
birding enthusiasts for its diverse
range of species.

In addition, local photographers have
documented over 12 different
mammals, 4 different species of
turtles and 34 different species of
insects as listed in Appendix B.

Ebird.org is a site supported b
Bird Sightings in Markham Parks (March 2022) g . PP Y
Cornell University to support

Rouge Valley Park I S6 research into bird species. Of 11
Valley View Park IS 92 Markham Parks listed on the
Pomona Mills I 107 ebird.org website, Swan Lake Park
Vanhorn Park I 109 is reported to host 155 different
Toogood Pond NN 122 species — the fifth largest of the
Bob Hunter Park I 138 Markham parks.

(Swan Lake 155
Milne Damilsl There are only a few more sightings

Reesor Pond I 167 in the much larger Milne Park (161)
German Mills Park I 1G9 and 122 sightings at Toogood Pond.
Grand Cornell Pond I —— 173

0 50 100 150 200

One important aspect in selecting areas as part of the Natural Heritage Network is their role in supporting
wildlife migratory routes. Swan Lake’s role in the migratory pathway for Canada Geese and Mallards is well
documented but it also provides an important resting area for many other migratory birds — over 40 of the
153 species listed in Appendix B have been identified as migratory species.

The well documented biodiversity within Swan Lake Park needs protection and nurturing.

www.friendsofswanlakepark.ca Page 3
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3) Swan Lake - An Important Component of Markham’s Heritage

All of Markham’s three major water bodies, Milne Reservoir, Toogood Pond, and Swan Lake are man-made
structures — none are natural entities. A former gravel quarry, Swan Lake has a comparable legacy to the
other two major water bodies recognized by Markham.

Markham Village was founded around 1825. Milne Reservoir’s history can be traced to the first mill starting
around that period near the site of the present dam. Toogood Pond’s start has been traced back to a grist
mill started in 1840’s while the quarry in what is now Swan Lake can be traced backed to the 1850’s when
gravel was extracted to support the building of area railroads.

Swan Lake, in its various forms, has been an instrumental component of the heritage of Markham Village.

Conclusion
Markham has already determined that Swan Lake is a major local groundwater recharge area while Swan
Lake Park is well documented as one of the leading wildlife habitats in Markham.

Swan Lake Park is a significant ecological area within Markham, and it should be provided the same
environmental stewardship as Milne Park and Toogood Pond by being designated as a critical component in
Markham’s Natural Heritage Network.

Under sections 3.1.2.11 and 3.1.2.12 of Markham’s 2014 Official Plan, Markham Council has the authority to
refine the boundaries of the Natural Heritage Network Lands pending an environmental review. We
recommend that Markham undertake an assessment on the feasibility of designating Swan Lake Park as part
of Markham’s Natural Heritage Network and, if approved, that Swan Lake Park be included in Phase 2 of the
Natural Heritage Management Study.

www.friendsofswanlakepark.ca Page 4
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Natural Heritage Network

Friends of
Swan Lake Park

)

Appendix A: Markham’s Greenway System
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Appendix B: Wildlife in Swan Lake Park

Swan Lake Park is home to a rich diversity of wildlife.

The Friends of Swan Lake Park is asking Markham to undertake an environmental assessment of the aquatic
and terrestrial habitats in Swan Lake and Swan Lake Park with a view to determining whether Swan Lake
Parks should be designated as a significant component of Markham’s Natural Heritage Network.

: A
- . 1 %202 “Ea3ter 1/CByote and pup - Swan Lake Park sy Z

Photos courtesy of Don and Cindy Fowler and Maureen Peters

www.friendsofswanlakepark.ca
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Swan Lake Park Bird Sightings Recorded on ebird.org March 14, 2021

1  Alder Flycatcher 41 Chestnut-sided Warbler

2 American Black Duck 42 Chimney Swift

3 American Coot 43  Chipping Sparrow

4  American Crow 44 Clay-colored Sparrow

5 American Golden-Plover 45  Cliff Swallow

6  American Goldfinch 46 Common Grackle

7  American Pipit 47 Common Loon

8 American Redstart 48 Common Merganser

9  American Robin 49 Common Raven

10 American Tree Sparrow 50 Common Tern

11 Baltimore Oriole 51 Common Yellowthroat

12 Bank Swallow 52 Cooper's Hawk

13 Barn Swallow 53 Dark-eyed Junco

14 Bay-breasted Warbler 54 Domestic goose sp. (Domestic type)
15 Bay-breasted/Blackpoll Warbler 55 Double-crested Cormorant
16 Belted Kingfisher 56 Downy Woodpecker

17 Black-and-white Warbler 57 Downy/Hairy Woodpecker
18  blackbird sp. 58 Eastern Kingbird

19 Blackburnian Warbler 59 Eastern Phoebe

20 Black-capped Chickadee 60 Eastern Whip-poor-will

21 Black-crowned Night-Heron 61 Eastern Wood-Pewee

22 Blackpoll Warbler 62 Empidonax sp.

23 Black-throated Blue Warbler 63 European Starling

24  Black-throated Green Warbler 64 Field Sparrow

25 Blue Jay 65 flycatcher sp. (Tyrannidae sp.)
26 Blue-gray Gnatcatcher 66 Fox Sparrow

27 Blue-headed Vireo 67 Gadwall

28 Blue-winged Teal 68 Golden-crowned Kinglet

29 Blue-winged Warbler 69 Golden-winged Warbler

30 Brown Creeper 70 goose sp.

31 Brown Thrasher 71 Gray Catbird

32 Brown-headed Cowbird 72  Gray-cheeked Thrush

33 Bufflehead 73 Great Blue Heron

34 Cackling Goose 74  Great Crested Flycatcher

35 Canada Goose 75 Greater Scaup

36 Canada Warbler 76  Greater White-fronted Goose
37 Cape May Warbler 77 Greater Yellowlegs

38 Caspian Tern 78  Greater/Lesser Yellowlegs
39 Catharus sp. 79 Green Heron
40 Cedar Waxwing 80 gull sp.

www.friendsofswanlakepark.ca Page 7
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Swan Lake Park Bird Sightings Recorded on ebird.org March 14, 2021

81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120

Hairy Woodpecker
Hermit Thrush

Herring Gull

Hooded Merganser
Horned Grebe

Horned Lark

House Finch

House Sparrow

House Wren

Indigo Bunting

Killdeer

Least Flycatcher
Magnolia Warbler
Mallard
Mallard/American Black Duck
Merlin

Mourning Dove
Mourning Warbler
Nashville Warbler
Northern Cardinal
Northern Flicker
Northern Parula
Northern Rough-winged Swallow
Northern Waterthrush
Orange-crowned Warbler
Osprey

Palm Warbler

peep sp.

Philadelphia Vireo
Pied-billed Grebe

Pine Warbler

Prairie Warbler
Red-bellied Woodpecker
Red-breasted Merganser
Red-breasted Nuthatch
Red-eyed Vireo

Redhead

Red-tailed Hawk
Ring-billed Gull
Ring-necked Duck

www.friendsofswanlakepark.ca

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

Rock Pigeon

Rose-breasted Grosbeak
Ruby-crowned Kinglet
Ruby-throated Hummingbird
Ruddy Duck

Scarlet Tanager
Sharp-shinned/Cooper's Hawk
Snow Goose

Solitary Sandpiper

Song Sparrow

Spotted Sandpiper
Swainson's Thrush

swallow sp.

Swamp Sparrow

Tennessee Warbler

tern sp.

Tree Swallow

Trumpeter Swan

Turkey Vulture

Veery

Virginia Rail

warbler sp. (Parulidae sp.)
Warbling Vireo
White-breasted Nuthatch
White-crowned Sparrow
White-throated Sparrow
Willow Flycatcher
Wilson's Snipe

Wilson's Warbler

Wood Duck

Yellow Warbler
Yellow-bellied Flycatcher
Yellow-bellied Sapsucker
Yellow-rumped Warbler
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Terrestrial Wildlife and Insects in Swan Lake Park

May 2022

The following summary of terrestrial wildlife and insects in Swan Lake Park was compiled by Don Fowler
based on photographs and sightings of Don and Cindy Fowler, members of The Friends of Swan Lake Park.

Common Name Scientific Name Photographed

Mammals

1 Beaver

2 Black Squirrel 2019

3 Coyote

4  Eastern Chipmunk Tamius striatus 2007-2019

5 Eastern Cottontail Rabbit 2007-2019

6 GreySquirrel 2019

7  Mink

8  Muskrat

9 Racoon Procyon lotor 2007-2019

10 Red Fox 2014-2019

11 Red Squirrel 2019

12 Skunk (very young) 2019
Turtles

1 Eastern Midland Painted Turtle 2007-2019

2 Large unidentified turtle 2019

3  Red-earedSlider 2012-2019

4  Snapping Turtle 2007-2019
www.friendsofswanlakepark.ca Page 9
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Common Name
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Bald Faced Hornet

Black Blowfly

Black Saddlebags Dragonfly
Black-tipped Darner Dragonfly
Bumble Bee

Cabbage White Butterfly
Canada Darner Dragonfly
Carolina Grasshopper
Carpenter Bee

Common Whitetail Dragonfly
Eastern Amber Dragonfly
Eastern Black Swallowtail Butterfly
Familiar Bluet Damselfly
German Yellow Jacket Wasp
Great Black Wasp

Green Blowfly

Honey Bee

Japanese Beetle

Large White Butterfly
Monarch Butterfly

Mustard White Butterfly
Narrow-headed Marsh Fly
Orange Sulfur Butterfly
Painted Lady Butterfly

Pecks Skipper Butterfly
Question Mark Butterfly

Red Admiral Butterfly
Red-legged Grasshopper
Slender Spreadwing Damselfly
Viceroy Butterfly

Western Conifer Seed bug
Widow Skimmer Dragonfly
Yellow-legged Mud-dauber
Western Tiger Swallowtail Butterfly

www.friendsofswanlakepark.ca

Natural Heritage Network

Scientific Name

Aeshna Tuberculifera

Dissosteira Carolina

Vespula Germanica

Helophilus fasciatus

Leptoglossus Occidentalis

Sceliphron Caementarium

May 2022

Photographed

2017-2019
2018
2019
2017
2007-2019
2018
2019
2019
2014-2019
2017-2019
2019
2019
2018-2019
2017
2019
2018-2019
2016-2019
2017-2019
2019
2007-2019
2016-2018
2017
2018
2017-2019
2017-2019
2018-2019
2017-2019
2019
2019
2017-2019
2019
2019
2019

2018 - SL Village
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EXECUTIVE SUMMARY: ACTION PLAN TO END SWAN LAKE’'S STORMWATER ROLE

Swan Lake Park’s role as a “Natural Spaces/Wildlife Places” community park is undermined by several early
design decisions that established Swan Lake as an active element in the local stormwater management
regime. In essence, Swan Lake is the “third” stormwater pond in Swan Lake Park, and we believe this role is
not necessary and should be minimized.

Water quality in Swan Lake is deteriorating each year. Initiatives are underway to minimize and manage
phosphorus and nitrogen levels. The focus of this report is to identify ways to reduce the build-up of
chloride from road salt that is undermining the aquatic environment.

Swan Lake can no longer be described as a freshwater lake. Due to the chloride, the water is classified as
“brackish” and the condition is only going to get worse since there are no obvious ways to remove the
chloride and there are no substantive programs in place to reduce the annual build-up of chloride.

Recycling Stormwater Through Swan Lake Currently, annual stormwater flows,

4 \ ' and road salt are unnecessarily being
North " .

A splitter i recycled through Swan Lake from six

Splltte N areas.
( C B\ Enhanced salt management practices
splitter must be encouraged but the
g C challenge of addressing excessive
5 chloride levels in Swan Lake lies
(‘ primarily in minimizing Swan Lake’s
; role in the local stormwater
o management regime and establishing
Q a rigorous maintenance routine.

Five-Step Action Program
Given that use of road salt can only be minimized, not discontinued, we recommend Markham adopt a five-
step program as soon as possible to reduce the continuing inflow of road salt into Swan Lake:
Action #1: Reroute the three oil/grit separator flows into the main stormwater sewer system.
Action #2: Minimize the stormwater flows bypassing the ponds and entering Swan Lake by redesigning
the pond infrastructure.
Action #3: Implement an effective pond monitoring and maintenance program to ensure future
stormwater flows are not unnecessarily contaminating Swan Lake.
Action #4: Initiate an educational and awareness program in the local community to minimize use of
road salt.
Action #5: Expedite research into approaches for removing chloride already in Swan Lake.
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Oura
1)

2)

3)

nalysis identifies three core benefits arising from these proposed changes to the local infrastructure:
Swan Lake would become a self-contained entity retaining more of the clean local runoff and
precipitation. Contaminated stormwater from the local communities would substantially remain in
the stormwater system. Simply increasing the blend of fresh water within the lake should help
enhance water quality and the aquatic environment.
Any additional flows directed downstream would be rerouted through the more tightly controlled
pond management system rather than the lake outlet system, further minimizing downstream
flooding risk.
Annual chloride contributions would be reduced over 80%. Minimizing the increase in chloride levels
will provide an improved aquatic environment for zooplankton and small fish that are a natural
means of controlling algae growth, reduce the risk of chloride contamination of the downstream
aquifer and reduce future costs of expensive chemical treatments.

Ending Stormwater Role and Reducing the Sources of Chloride
The following sections identify approaches that could end or significantly reduce Swan Lake’s role as a
stormwater pond.

1.

All the OGS flows could be rerouted away from the lake reducing chloride inflows by 53% - 71%. The
Amica and traffic circle flows could be redirected to the existing lake outlet system and the Swan
Club OGS to the North Pond.

A technical assessment is required to quantify the reduction; however, the following analysis
concludes that a significant portion of the flows currently bypassing the two ponds could be
redirected into the ponds by raising the splitters and by increasing the size of the pipes going into
the pond system. A 50% reduction in pond bypass flows would reduce chloride inflows from 11% -
21% while a 66% reduction in bypass flows would reduce chloride inflows by 15% - 28%.
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EXCESSIVE CHLORIDE: THE PROBLEM

Swan Lake contains an excessive amount of chloride that Markham!* and Freshwater Research® attribute to
winter de-icing operations.

Chloride does not break down and will accumulate within the lake over time, impairing the health of
aquatic plants and many forms of aquatic species. The excessive chloride (from road salt) is sufficient to kill
small fish and eliminate zooplankton in the water, natural elements that consume algae.

Total Chloride in Swan Lake (Tonnes) The adjacent chart illustrates the rapid

increase in chloride levels in Swan Lake

over the past few vyears. The annual
increase prior to 2018 is estimated at 2.3

metric tonnes per year.

Metric Tonnes
w
=]

Markham concludes that the rapid rise in

] ‘ K ‘ K ; ; ‘ : 2019 is not attributable to changes in
2012 2013 2014 2015e 2016e 2017 2018 2019 2020 2021

Axis Title normal winter salt management practices

in the area but rather due to poor

i Total Chloride in Swan Lake (kgs)" —— Linear (Total Chloride in Swan Lake (kgs)")

maintenance of the pond infrastructure.

The Mid-Splitter which serves the largest catchment area, was clogged for an estimated 3 years. The excess
attributable to poor maintenance is estimated at 11% of the current chloride content in Swan Lake.

In 2021, the seasonal average for chloride in Swan Lake was 5.7 times higher than the Federal long-term
guidelines! of 640 mg/I and well above the short-term (30 day) guideline of 120 mg/I. Individual recordings
have been as high as 793 mg/I.

1200 . . The Mid-Spli
Projected Chloride Levels (mg/L) 8.2x A e Mid-Splitter system was
1000 57 7.0x =™ < clearedin 2021. If we revert to
JX < o .
800 989 Wl £ the traditional increase of 2.3
> P SRR T LT P LT LT STV, CEPRR R PR L RO ER LR LR T LR REY: () )

. 3.7x 5 © tonnes per year, the amount
400 445 @ of chloride in the lake is
00 — (e e e e e e == —- projected to increase to 7.0x

0 the long-term  guidelines
2016 (A) 2021 (A) 2026 (F) 2031 (F) T
within 5 years and to 8.2x the
=@ Chloride mg/L ****** Short-term Guidline = = Long-term Guideline guidelines in 10 years.

Other factors such as the amount of precipitation and volume of flows leaving the lake may result in
diluting the build-up of chloride as projected, but those factors were present prior to 2018 so they may
already be reflected in the average build-up of 2.3 tonnes per year.
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Reduction in chloride levels, restoration of a healthy zooplankton community and a robust stock of small
algae eating fish could provide a meaningful natural contribution to the control of algal growth and
cyanobacteria in Swan Lake.

The decline in the fish population in Swan Lake is well documented. The only substantive species identified
in the 2021 fish inventory by the TRCA were Fathead Minnows. However, the 10,000 estimated for Swan
Lake appears low compared to comparable sized water bodies. In a study of Fathead Minnows in a South
Dakoda pond comparable in size to Swan Lake, the study reported a population of over 100,000.

Historical Reports 2021 Fish Inventory Fathead Minnows were included in the

*  Fathead Minnows * Fathead Minnows (>10,000) analysis  setting the Federal chloride

e < Common Carp (7 eutharized) guidelines. Fathead Minnows were shown to

+ Brown Bullhead (200 relocated) have a high tolerance for short-term peaks in

chloride levels but were at risk after 33 days

*  Pumpkinseed Sunfish * nil . . .
with chloride levels of 598 mg/l. Chloride

*  C(Catfish * nil . .

levels in Swan Lake. Not consistently exceed
*  Goldfish * nil .

a safe level for Fathead Minnows.
* Largemouth Bass * nil

Markham staff have stated that the existence of the Fatheaded Minnow illustrates the health of Swan Lake.
The Federal guidelines would suggest they are in fact a species at risk.

Zooplankton is a beneficial element in freshwater because it
consumes phytoplankton (microscopic algae and microbes).

A healthy zooplankton colony would be an important
contributor to controlling algal growth in Swan Lake, but the
high level of chloride is undermining the existence of
zooplankton in Swan Lake.

As a first step in its Fish Management program, Markham should initiate an assessment of zooplankton and
invertebrates to determine the current state of health of the lower-level aquatic life that sustain fish and
consume algae. This assessment would also serve as a benchmark for determining success of future efforts
to restore the aquatic health of the lake.

Research studies suggest that high chloride levels can lead to lower oxygen levels by diminishing aquatic
plant life. There is little visible water-based plant life in Swan Lake. Controlling oxygen levels and chloride
levels provides more natural biomanipulation options for the management of water quality in Swan Lake.

A small amount of chloride may enter Swan Lake via the aquifer but that is not likely a major concern. The
greater concern should be that Swan Lake, with its very high concentrations, is likely a source adding
chloride to the downstream aquifer. Stormwater ponds are designed to minimize leakage into the aquifer.
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Swan Lake has no similar leakage prevention capabilities, so a continued buildup of chloride is endangering
water quality in the downstream aquifer.

Sources of Excessive Chloride
In April 2022, Markham staff completed a high-level review of the inflows and outflows in Swan Lake for the
13-year period, 2009 - 2021.

The primary natural sources of water for Swan Lake, accounting for 69% of all inflows were identified as
direct precipitation and runoff from the adjacent parklands. The remaining 31% was attributed to
stormwater sources.

Stormwater Inflows % All Inflows Stormwater Inflows 2009-2021

40% Year Dec-Mar
37% 37%

i 24% o North Pond 35% 34%

- & [ 3T 39 East Pond 30%  23%

0% 27% 0GS Total 6% 43%

25% 24%

_— Amica OGS 15%  19%

17% 1B Traffic Circle OGS  11% 13%

e SwanClubOGS 9%  11%
10%
5%
0%

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Over the 13-year period, 35% of all stormwater flows were attributed to the North Pond, 30% to the East
Pond and 36% to the three OGS units. During the winter months when the road salt is applied the OGS units
accounted for 43% of all flows with 32% attributed to the Amica and Traffic Circle units.

Markham staff recently completed an analysis to determine the sources of road salt entering Swan Lake.
There is very little data available, so they developed estimates using two different methods. One method
was based on a few water samples taken in the March/April of 2021 and 2022 that provided data on the
amount entering from the OGS units and the amount of salt bypassing the ponds. The second approach was
based on annual volumes of salt used by Markham and Swan Lake Village applied to the drainage areas
served by the ponds and OGS units.

The estimate based on water samples attributes the three OGS units as being responsible for 71% of the
road salt entering the lake with the amounts bypassing the ponds accounting for 23%. The estimates based
on total annual usage attributes 53% to the OGS units and 43% to the ponds. In either case, the three OGS
units are seen as the primary problem.

www.friendsofswanlakepark.ca Page 6



http://www.friendsofswanlakepark.ca/

{ Friends of ,
@ Swan Lake Park Action Plan to End Swan Lake’s Stormwater Role May 2022

Basis for Estimate Basis for Estimate
Water | Usage Water | Usage
; — | b

Stormwater Source Samples| Data Community Origin Samples ata
- 0GS Unit 1% 3% Markham 38% 31%
Three nits o o Swan Lake Village 30% | 42%
Two Stormwater Ponds 23% 43% Amica 25% 24%

Shoreline 7% 4% Shoreline 7% 4%
Total 100% 100% Total 100% | 100%

The analysis also attributed Markham being responsible for 31% - 38% of the road salt, Swan Lake Village
for 30% - 42% and Amica for 24% - 25% of the chloride.

Markham’s analysis concluded that, other than the blockage of the Mid-Splitter, the pond infrastructure
was performing to the original design specifications. The primary analysis was based on properly
functioning pond infrastructure as designed but also attempted to estimate the impact of the blocked Mid-

Splitter.

Basis for Estimate

Water | Usage The analysis estimated that the blockage accounted for
Total Inflows samples| Data 64% - 66% of the chloride entering Swan Lake over the 3-
Regulated Flows 34% 36% year period. If you adjust to assume the blockage was only
Blockage (100%) 66% 64% 50% (not 100% as assumed in the analysis) then the

blockage still attributes 47% - 49% of the chloride entering

Regulated Flows 51% 53% during that period,
Blockage (50%%) 49% 47%

Over the period 2018 — 2021 the amount of chloride increased 12.5 tonnes. The expected increase over 3
years would be 6.9 tonnes suggesting that the excess of 5.6 tonnes (45%) is attributable to the blockage or
11% of the current 51 tonnes in the lake.

Reducing the Sources of Chloride
The following sections identify approaches that could end or significantly reduce Swan Lake’s role as a

stormwater pond.

1. All the OGS flows could be rerouted away from the lake. The Amica and traffic circle flows could be
redirected to the existing lake outlet system and the Swan Club OGS unit could be redirected to the
North Pond.

2. A technical assessment is required to quantify the reduction; however, the following analysis
concludes that a significant portion of the flows currently bypassing the two ponds could be
redirected into the ponds by raising the splitters and by increasing the size of the pipes going into

the pond system.
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The following table illustrates that if 100% of the OGS flows are directed away from the lake and the
amounts bypassing the ponds are reduced by 50% then chloride entering Swan Lake can be reduced by 75%

- 82%.
Basis for Estimate
Water Samples Usage Data

Stormwater Source Qty Reduction Qty Qty |Reduction Qty
Three OGS Units 33.7 100% 0.0 250 100% 0.0
Two Stormwater Ponds 10.8 50% 54 20.2 50% 10.1
Shoreline - B | 0% 34 1.8 0% 1.8
Total 47.6 8.5 47.0 11.9
% of original Flows 18% 25%
Reduction 82% 75%
With 66% reduction of pond bypass

Reduction 86% 82%

If the redesign of the splitters were able to reduce the amounts bypassing the ponds by 66%, overall

chloride flows would be reduced 82% - 86%.
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ACTION #1: REROUTING SWAN LAKE OGS FLOWS

Original Drainage Design (1995)
This analysis entails revisiting the original design decisions made regarding the use of OGS units.

The original master drainage design? for the area noted that
the land immediately north of 16" Avenue (area 5), which
included the Amica property and most of the traffic circle, all
drained naturally southwards towards 16™ Avenue or west
towards Mount Joy Creek (Exhibition Creek as it was then
known). Consequently, stormwater from the southern end of
Swan Lake Village and the new townhomes east of

Williamson Road at 16t Avenue were directed to stormwater
Natural Area Drainage: Cosburn Figure 5 systems along 16t Avenue.

Outflows from the East Pond and Swan Lake also go the stormwater system on 16™ Avenue.

Bl FLOW SPUTTER As indicted in the adjacent diagram, the report
=t 1A

AER GRAVEL PIT
{LAKE)

- indicated that the traffic circle would be directed to
! i the stormwater pond. However, contrary to these
n j original recommendations, the Amica properties and

the traffic circle area on Swan Lake Boulevard were

permitted to drain directly into Swan Lake via oil/grit
f I separators. Consequently, these two areas

- \ i unnecessarily directly contribute chloride and other
pemtaagenanes reses contaminants not removed from the oil/grit
Original Drainage Plan for Traffic Circle separators into the lake.

Cosburn Figure 6

It is not clear why these areas were not routed to the East Stormwater Pond or to the lake outlet. Our
analysis in Appendix D concludes that the pond has the capacity to handle these additional volumes. Our
analysis involved revisiting the original design decisions, trying to identify any impediments. We concluded
that there are feasible route alternatives.

The three OGS units serve approximately 1.75 ha. with the OGS Units

Amica and Traffic Circle Units serving approximately 74% of Area(ha) %

the area. Amica 0.75 43%
Traffic Circle 0.54 31%

Markham’s water budget model provided estimates for the Swan Club 0.46 26%

total OGS areas. In our analysis, the volumes were attributed Total Area 1.75 100%

to each area based on the relative size of the areas served. Amica & TC 1.29 74%
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The following table illustrates that the total OGS flows are of comparable scale to the amounts estimated to be
bypassing the East Pond and North Pond. All flows are higher during the summer months.

Average Stormwater Inflows by Source

Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec

B OGS [ENorth Pond EEast Pond

Options For Rerouting Swan Lake OGS Flows . _
) A) Redirecting flows from the Amica property to

the traffic circle

B) Redirecting the combined Amica and current
traffic circle volumes south to 16™ Avenue

C) Redirecting the combined flows from Amica
and the traffic circle to the East Pond

D) Redirecting the combined flows from Amica
and the traffic circle to the lake outlet

E) Redirecting the flows from the Swan Club OGS
either to the Swan Lake Village Collector
System (E1), the North Pond (E2), the East
Pond (E3) or to the lake outlet (E4).

Swan Lake

Conclusions: Several Feasible Options Identified
Our analysis notes whether the proposed route falls within the scope of the existing flood protection

system or whether it would involve bypassing these protective devices. Any route that would bypass
existing flood protection devices would require a detailed technical assessment of any potential
downstream risks. Such assessment is beyond the scope of this analysis.
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Summary of Options for Rerouting OGS Flows

Rerouting Options

Distance

(m)

Feasible

Within
Flood
Protection

System
Technical
Assessment

Jurisdiction

A: Amica to Traffic Circle

Depends on
route

110 Yes No Amica/Developer/ Markham

B: Traffic Circle to 16th Avenue

100 Possible No Yes Markham/York Region

C: Traffic Circle to East Pond Outlets

C3

To SLV Collector 170 Possible No Yes Markham/ SLV

D: Traffic Circle to Lake Outlets

D1
D2
D3

To Lake Head Outlet
To MH10B
To SLV Collector

80
90
130

Best
Best
Possible

No
No
Yes

Markham/ Developer
Markham/ Developer
Markham/ Developer/SLV

Yes
Yes
No

E: Rerouting Swan Club OGS Flows
E1(b) Swan Club OGS to SLV FDC System

E2
E3
E4

No
Yes
Yes
Yes

Markham/SLV
Markham/ Developer
Markham/Developer/SLV
Markham

Yes
Pond Only
No
No

Possible
Best
Possible
Possible

44
145
190
270

Swan Club OGS to North Pond Splitter
Swan Club OGS to East Pond Mid-Splitter
Swan Club OGS to Lake Outlet

1)

)

Amica and Traffic Circle OGS Flows

a)
b)

It appears feasible to connect the Amica OGS flows to the traffic circle (Route A)

The best option for rerouting the combined Amica and traffic circle OGS flows is to direct the flows
to the existing lake outlet either at the lake outlet headwall or at MH10B (Routes D1 or D2). These
routes have the lowest risk of back flows and remain within the existing flood control mechanism
and thus should reduce the need for a full-scale technical analysis of downstream systems.

It appears feasible to direct the combined flows directly south along Swan Lake Boulevard to the
16™ Avenue system (Route B). This would require a detailed technical assessment of the
downstream impact of these additional volumes flowing eastward along 16" Avenue.

It may be possible to use Route C2 to reroute the flows to the pond outlet system (MH4B) however
backflow risk may be a significant factor, so it is not considered one of the better options.

There appear to be two possible routes for connecting the combined flows to the Swan Lake Village
collector system as a route to the 16" Avenue system (Routes C3 and D3). These routes would
bypass existing flood control mechanisms so the flow may need to be managed by use of additional
orifice plates and/or possible reduction of the lake outflow volumes. A detailed technical analysis of
the impact of additional flows, if any, on the Swan Lake Village Collector System would be required.

Swan Club OGS

a)
b)

The best option is routing the OGS flows from the Swan Club to the North Pond (E2).

Another feasible option for the Swan Club OGS is to route the flows 270 m along the lakeside
pathway to the lake outflow system at the lakehead or at MH10B (E4) and join with the flows from
the traffic circle (Route D1 or D2).

If flows from the OGS units are redirected to the lake outlet system, there should be less outflow from the
lake, therefore consideration should be given to lessening backflow risk by reducing the outflows from the
lake by reducing the size of the orifice plate at the lake outlet headwall .
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ACTION #2: REDUCING FLOWS BYPASSING THE PONDS

The two stormwater ponds contribute 65% of all stormwater entering Swan Lake and account for
approximately 23%-43% of the chloride volumes added to the lake each year.
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The North Pond is responsible for
35% of the total stormwater volume
over the 13-year period while 30% is
attributed to the East Pond. The
balance of 35% is attributed to the
three OGS units. The peak inflows
from the ponds into the lake are in
the May though August period.

Over the 13-year period 2009 -
2021, estimates based on the recent
water budget analysis indicate that
from 2% - 20% of the annual flows
entering the North Pond stormwater
system are bypassing the pond and
going into Swan Lake. The average
over the 13-year period is 10.9%.

Similarly, it is estimated that from
1% - 9% of the annual flows entering
the East Pond stormwater system
are bypassing the pond with the
average volume entering the lake
estimated at 5.3% of the total flow.

The two stormwater ponds in Swan Lake Park have underutilized capacity. The analysis detailed in Appendix

D provides a high-level assessment of the ability to reduce the amount of stormwater that bypasses these

ponds by directing more stormwater into the ponds.

The capacity of the East Pond is 129% of the required capacity to serve its drainage area. Raising the

splitters by 0.2 m will increase the pond capacity to 181% of the required capacity.
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Raising the splitter in the North Pond by 0.1 Pond Capacitydas % of By TaiSi“g
I . Requi i Splitt
m will increase pond capacity to 209% from equire As Built pitters
. . E P #1 1299 1819
the current 175% of required capacity. ast Pond (#105) 9% 81%
North Pond (#104) 175% 209%

Two approaches were considered to reduce ‘
Overflow from Splitter

| Goes into Swan Lake

the flows bypassing the ponds:

Smaller pipe takes
flows into the Pond

1) Raising the height of the weir within
each flow splitter which has the dual
effect of redirecting more water while

Raise Height
of Weir Larger Pipe

increasing the pond capacity, and to Pond

2) increasing the size of the pipes that
carry water from the splitter into the

Large pipe brings
in main
stormwater flows

Weir height controls
amount that
bypasses the pond.

pond

The rate of flow through a pipe depends on the size of the pipe but it is also impacted by the height of the
water and the speed of the flow. A hydraulic analysis would incorporate all the factors and would be
required to determine the impact of raising the height of the weir and changing the size of the pipe on the
increase in flow through the pipe. In this analysis we are only able to comment on the relative size of the
pipe area as a benchmark for the potential impact of changing pipe sizes.

Raising the splitter in the South Splitter will have the impact of utilizing an additional 18% of the existing
pipe capacity but will have no impact on either the Mid-Splitter or the North Splitter because the existing
450 mm pipe is already below the height of the splitter.

A hydraulic analysis would be required to determine the appropriate size of pipe and the potential impact on

flows through the pipe.

Percentage Increase in Pipe Area Under The Weir | To illustrate the potential impact of
Splitter South Mid North increasing the size of the pipe from the
Existing 450 mm pipes splitter to the pond, we compared the

Raising Splitter 18% 0% 0% portion of the current 450 mm pipe below
Enlarged 600 mm pipes the weir height to the portion of a 600 mm
Existing Splitter 44% 42% 51% pipe that would be below the weir.
Raised Splitter 103% 78% 76%

With the existing splitter height, a 600 mm pipe would increase the pipe area below the weir by 44% in the
South Splitter, 42% in the Mid-Splitter and 51% in the North Splitter. Raising the splitters increases the
utilized pipe area by 103%, 78% and 76% respectively.
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There should be little downstream risk associated with the proposed changes. First, all pond outflows are
regulated using orifice plates to constrain outflow into the downstream systems. The East Pond outflows
are regulated by a 66 mm orifice plate while the North Pond flows are regulated by a 100 mm plate. The
operation of the orifice plates will need to be assessed with the higher maximum water levels and adjusted
if necessary. The second factor is that these flows currently add to the lake volumes flowing downstream. In
essence additional flows into the pond will be substantially offset by a reduction in outflows from the lake
into the downstream system where they would pass through a more tightly regulated facility.

A technical analysis is required to quantify the potential reductions to flows bypassing the ponds if the
proposed design changes were implements.

If the prOpOS(T_‘d adjustrr;ents to the poanI dynamics were to Reduction in Monthly| First500 | First 1000
redirect the first 500 m> of stormwater into the pond each Stormwater Flows cum cum
winter month, then the road salt laden flows bypassing the North Pond

North Pond would be reduced by 35% and the East Pond Full Year 30% 49%
flows by 44%. Winter Months 35% 54%

East Pond

If the adjustments were able to reduce the initial flows by Full Year 32% 52%
1,000 m3 per month during the winter, then the reduction Winter Months 44% 61%

in road salt laden flows could be reduced by 54% and 61%.

The splitters provide an important local flood protection role and for that reason it will not be possible to
stop all the stormwater flows from bypassing the ponds, but it appears that the flows could be significantly
reduced and have a correspondingly important impact on reducing one of the primary sources of road salt
entering the lake.

A technical assessment of the ponds ability to managed increased flows within Markham’s design criteria
would be required but this analysis illustrates that with relative minor changes there is the potential to
significantly reduce the amount of road salt laden stormwater that is bypassing the ponds and going into
Swan Lake.
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ACTION #3: RIGOROUS POND MAINTENANCE PROGRAM

Maintenance of the Pond and Lake Inlets

The inlets into the ponds require routine maintenance. The Mid-Splitter was clogged for about three years
before being cleared in December 2021. It is estimated that this blockage accounts for approximately 11%
of the chloride in Swan Lake.

The following photos show the before and after images of the East Pond inlet pipe from the Mid-Splitter.

East Pond Mid-Splitter Before Cleaning (Dec 2021)

East Pond Mid-Splitter After Cleaning (April 2022)
SR : LA G2 5

The other inlet pipes do not appear to be clogged but the there is a build-up of reeds and mud at the pond

entrance.
East Pond —Inlet from South Splitter (April 2022) North Pond Inlet from North Splitter (April 2022)
L 4 ; ¥ B4 ¢ 7 o W v i

B
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Pond Cleaning
Typically ponds such as these are cleaned for the first time immediately before being turned over to the
municipality. This is often 10 years after being built.

These ponds remain under the control of the developer. The East Pond was built in 1996 and has been
operational for 26 years. The North Pond was built in 2001 and operational for 21 years. Ontario’s
guidelines!! call for regular monitoring and maintenance of all the elements of a stormwater pond system.

The ponds require cleaning periodically based on the relationship between the size of the area served and
the pond design capacity. The oil/grit separators are recommended to be cleaned every year and the
overall design assumes that all outlets and inlets remain clear and fully functional.

Other than the cleaning of the Mid-Splitter in December 2021, which was cleared only after the Friends of
Swan Lake brought the problem to the attention of city staff, there is little evidence of active monitoring
and maintenance of the Swan Lake pond infrastructure.

Permanent Storage vs Removal Frequency

Ontario SWP Manual 2019 (55% Impervious Catchments) The guidelines suggest
50 [ 7 , that the East Pond should
e B R AR Rl s be cleaned approximately
§40 —"‘““““"”jf"" ““““““““ g“{ “““““““ B e every 15 years and the
i % s
g35 — s e e e S North Pond every 22
S I | East Pond &
8301 .o, e years. There may have
Lt—:u pL Y | N Ap——"— - S e mommcemmmmmmm e been some cleaning
o -
| f] BRSO ey U S SN e, QEEEAE 0000 S activity performed at the
&y , North Pond vy P
Py —— P P W P e S . ... East Pond around 2010
i A (22 yrs)
=10 I N . e — . when the last phase of
® 5 | I d construction was
'_.'.__/- _________________________________________
. e completed in Swan Lake

20 40 60 80 100 120 140 160 180 200 220 240 260 Village.
Storage Volume (m3/ha)

Wet Pond Wetland Dry Pond (Cont.)  Dry Pond (Batch)
i | £ - _>K_ —

J

The Ministry of the Environment typically imposes requirements to monitor the ponds to ensure they are
performing as designed when they issue their Certificate of Approval. In the case of these ponds, we have
been unable to determine if any monitoring program for the ponds was required by the MOE or if any has
been done.
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ACTION # 4: IMPROVEMENTS IN SALT MANAGEMENT PRACTICES

The annual winter use of road salt in the adjacent areas is the primary source of chloride that has
accumulated in the lake. A fundamental objective should be to encourage minimal use of road salt in the
area. Prudent management of road salt in the local communities must be encouraged however it remains a
fact that road salt is the primary tool for winter safety management and its use will continue.

Improvement in management practices needs to be encouraged. Two initiatives should be considered:

a) Review of Salt Management Protocols

Markham is responsible for the management of about 15% of the areas draining into the Swan Lake

stormwater systems. The remainder is under the control of private owners.

e We believe Markham manages its salt applications under a 2005 policy guideline®. If so, then
this should be reviewed to see if there have been material advancements that could be
adopted.

e Private owners should be encouraged to adopt environmentally safe protocols.

e Markham and private owners should be encouraged to hire only contractors that have
completed the training program and are certified under the “Smart About Salt” program.
Information on the program is available at http://smartaboutsalt.com/.

b) Consider Use of Brine
Brine introduces the concept of “anti-icing” by placing a layer of brine on the surface area before the
storm to prevent freezing. Traditional road salt practices involve “de-icing” — using salt to remove ice
after it has formed.

The benefit of adopting brine as part of the salt management regime was illustrated by a recent pilot
project at Ryerson University that resulted in a 25% reduction in the use of salt and a modest
reduction in costs.

The November 2021 long-term water quality plan for Swan Lake, did not include any specific programs to
address the build-up of chloride in Swan Lake. The report has suggested that local communities be
encouraged to reduce the use of road salt to help mitigate the amount entering the lake. The primary
neighbouring communities are senior retirement communities that are conscious of the environmental
issue but also empathize the need for road salt as a safety measure for their residents. Swan Lake Village
has confirmed that its contractor is certified under the Smart About Salt program.

Improvement in salt management practices is important however it alone will not have a material impact
on the ongoing build-up of chloride in Swan Lake.
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ACTION #5: RESEARCH INTO REMOVING CHLORIDE

The challenges in addressing the restoration challenges in Swan Lake are complex and a diversity of skills
and views is required. The following summary outlines a variety of resources that may be able to contribute
to key elements of a long-term sustainable plan for Swan Lake.

In the November 2021 Swan Lake Long-Term Management Plan'® Markham has recognized the need for
research into the removal of chloride already in the lake and for means to improve oxygen levels.

York University Research into Removal of Phosphorus, Nitrogen and Chloride

The Swan Lake long-term plan calls for research into means for removal of chloride starting in 5 years. Since
the intrinsic chloride problem is known and expected to get progressively worse and research programs
take 2-3 years, a more expedient timeframe is required. To that end, the Friends of Swan Lake Park have
solicited a proposal by researchers at York University to initiate a study of using charcoal-based products to
remove phosphorus, nitrogen, and chloride from Swan Lake. The proposal is provided in Appendix E. We
encourage Markham to commit to a timelier research effort and support this and other research efforts to
improve and restore water quality in Swan Lake.

Fleming College Research into Improving Oxygen Levels

The Swan Lake long-term plan calls for research into the potential for the use of Calcium Peroxide as a
means for improving oxygen levels in Swan Lake during the initial 5 years. This concept arose from a 2020
report by Fleming College sponsored by the Friends of Swan Lake Park. The Friends of Swan Lake Park have
solicited a proposal by researchers at the Centre for Water and Wastewater Technologies at Fleming
College on the potential for use of calcium peroxide for improving oxygen levels in Swan Lake. The proposal
is provided in Appendix F.

Technical Assessment of Rerouting OGS Flows and Reducing Flows Bypassing the Ponds
The engineering issues raised related to rerouting OGS flows and in raising the splitters and potentially
resizing the pond inlet pipes could be assessed in several ways:

a) The developer responsible for the two stormwater ponds could include a review of the design of the
pond splitters in the context of their technical assessment of whether the ponds require cleaning.

b) City staff could provide a technical review of the proposal to reroute the Amica and Traffic Circle OGS
flows to the lake outlet and the Swan Club OGS flows to the North Pond and determine whether
further technical downstream assessment is required since these changes fall within the current flood
protection mechanisms.

c) Engineering students could be engaged to undertake an assessment of the above issues.

Water Environment Association of Ontario Student Design Competition

In its June 2020 report, the Friends of Swan Lake Park recommended that the challenge of establishing a
comprehensive restoration plan for Swan Lake and Swan Lake Park be submitted as a topic for the annual
student design competition sponsored by WEAO. This recommendation was endorsed by Freshwater

Research in its July 2020 report.
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IMPACT OF PROPOSED CHANGES ON DOWNSTREAM SYSTEMS

Once fully implemented the program for rerouting stormwater inflows away from Swan Lake will impact

the three primary stormwater outlets:

a) The lake outlet would be used primarily to serve the Amica and Traffic Circle flows with minimal

flows expected from the lake.

b) The flows from the East Pond into the Swan Lake Village Collector System and ultimately the 16"
Avenue southern system will increase up to 3%-5% depending on the success in reducing the flows

bypassing the East Pond.

c) The flows from the North Pond going into the Williamson Road system and ultimately the 16t
Avenue westward system will increase by the additional volume of the Swan Club OGS unit and up
to 5% - 8% depending on the success of reducing amounts bypassing the ponds.

The following section summarizes the estimated impact on total annual flows. For flood control purposes,
the rate of flow in litres/sec is a significant factor. By managing these flows through the existing flood
protection mechanisms there should be no change in the rate of flow and therefore nominal impact on

flood control risk. A technical confirmation would be required.

a) Impact on Lake Outlet Flows

The current outflows from the lake can be largely attributed to the stormwater inflows. If these inflows are
eliminated, the lake will level out at a natural balance determined by the amount of precipitation, the

amount of evaporation and the forces of the aquifer.

Lake Outlet - Net Outflows Flows
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This chart illustrates that over the
11-year period 2009 - 2021, the
OGS flows from Amica, and the
traffic circle have generally been
smaller than the lake outflows.

By rerouting the Amica and Traffic
Circle OGS flows to the lake outlet
there should be a lower volume of
water passing through the lake
outlet system.

Historical observation, before the construction of the stormwater connections, record the lake level as
ranging from 208.2 — 208.5 and averaging 208.35, slightly above the current regulated level of 208.3. It is
expected outflows from the lake as a stand-alone entity will be virtually eliminated or infrequent. The
amount the lake can absorb before there are direct outflows from the lake will be influenced by natural

sources and by the success in reducing the flows bypassing the ponds.
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b) Impact on the East Pond Outlet

It is estimated that on average 5.3% of the flows entering the East Pond system bypass the pond and enter

Swan Lake. Raising the splitters and increasing the pipe sizes has the potential to reduce flows going into

the lake during all but the summer months.

The additional flows retained in the pond will leave through a tightly regulated system that greatly restricts

outflows so the downstream risk should be minimal.

Impact of Flows on East 16th Avenue System
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The adjacent chart illustrates
the combined impact on the
Eastern 16™ Avenue system
on the combined OGS flows
from the Lake Outlet System
and the additional flows
from the East Pond.

The estimated net inflows
indicates that the cumulative
impact will build towards the
second half of the year.

c) Impact on Williamson Road System

The North Pond and the Williamson Road system will be impacted in two ways: a) relatively small volume
flows from the Swan Club OGS system, and 2) retained flows, estimated at potentially up to 5% - 8% of

current pond flows.
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The adjacent chart illustrates the
average additional flows
expected to be directed into the
North Pond assuming that no
flows bypass the pond and go
into Swan Lake.

These flows, currently directed
into Swan Lake and ultimately
the 16™ Avenue system, would
be rerouted into the Williamson
Road system.
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Appendix A: Limitations of the Analysis

In assessing the feasibility of the routes, or the dynamics of flow splitters we used some very basic tools
that were sufficient to outline reasons why certain options could be dismissed but not technically sufficient
to confirm that they would work.

In reviewing the feasibility of rerouting the OGS flows, the initial focus was whether there was sufficient
slope for potential pipes within the existing infrastructure to support the proposed route.

Consideration was also given as to whether there were any known physical impediments such as other
buried utility services (electrical, water, other sewer systems). In most cases, the engineering drawings used
in this analysis did not identify other adjacent utility services so additional work would be required to
confirm if there are any physical impediments to be considered.

In our analysis of the impact of raising the height of the weirs within each splitter or on changing pipe sizes
within the splitters, our analysis was limited to only comparing the actual change in capacity (area) of the
pipe. While we can illustrate the ability to increase the weirs or the percentage increase in the size of the
pipe, the rate of flow through a pipe is also impacted by the height of the water column, water pressure
and the speed of the flow. A hydraulic analysis would incorporate all the relevant factors and would be
required to determine the impact of a change in weir height and pipe capacity on the change in the volume
flowing through the pipe. We can estimate the potential impact of only one factor.

One of the challenges that impacts the range of options is the low-lying nature of the area surrounding the
lake. For example, most of the adjacent land and existing infrastructure is a matter of centimeters above or
below the lake and pond levels. Anytime a connection is below the lake or pond level, the risk of “backflow”
was considered i.e.: the risk that at high levels, water could flow from the lake or pond back into the
collector system — a reversal of the intended design. AlImost all options considered “feasible” will need to be
reviewed to consider whether backflow is a potential problem.

Stormwater systems are designed primarily to remove stormwater from the specified drainage areas but to
do so in a way that also mitigates local and downstream flooding risk.

Our analysis notes whether the proposed route falls within the scope of the existing flood protection
system or whether it would involve bypassing these protective devices. Any route that would bypass
existing flood protection devices would require a detailed technical assessment of any potential
downstream risks. Such assessment is beyond the scope of this analysis.

For the purposes of this analysis, we have ignored jurisdictional issues and focused solely on the physical
designs of the systems. Different elements in the stormwater system are under the control and
responsibility of different organizations. Most solutions would require co-operation between two or more
organizations to proceed. In our summary table in Appendix C, we indicate the parties we believe would
need to be involved if the option were to proceed.
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Appendix B: Flood Protection Measures
Stormwater systems are designed primarily to remove stormwater from a specific drainage area but to do
so in a way that also mitigates both local and downstream flooding risk. The primary stormwater system
around Swan Lake was designed to direct rainfalls of up to 25 ml to the ponds. In the event of more intense
rainfalls, the design of the system employs two techniques to help manage the risk of local and downstream
flooding:
1) the use of “splitters” at the stormwater ponds enables heavy volumes and spring run-offs to bypass
the pond system and go into Swan Lake, and
2) the use of “orifice plates” to reduce flows from one part of the system to another. For example, the
outflow pipe from the lake is 375 mm in diameter but a 165 mm orifice plate installed over the
lakehead outlet reduces the volume of water that can enter this outlet pipe from the lake. A similar
arrangement is in place to regulate the outflows from both ponds.

Flood Protection Role of Splitters

Overflow from Splitter
Goes into Swan Lake

The splitters installed at each pond contribute to

Smaller pipe takes . .
flows into the Pond flood risk management in two ways: 1) Under

normal rainfall conditions, the splitters direct
stormwater runoff directly to the pond but during
large rain events some of the runoff is directed into
Swan Lake. 2) As the ponds approach the limit of

Large pipe brings their storage capacity, the splitters serve to direct

in main Weir height controls )
stormwaterflows | (3 : amount that overflow from the ponds into the lake.

bypasses the pond.

Orifice plates are used to reduce average flows
leaving an area and to reduce surges in the outflow.

i | [~—40 ™ _~—OURME 250mme ST
A B T O 2 An orifice plate consists of a large medal plate that is
40 TP TN . . ps .
A~ X placed over a large pipe. The orifice plate contains a
| “:: T ‘%%“c";g";";:g{j;‘;‘,g ma®  hole cut-out smaller than the pipe. This illustration
LTED 7O MH48 mALL .
N | 1N LAG BOLTS = shows the orifice plate at the East Pond outlet.
- y Loy ORACE CuTou
W Tonew o The plate covers a 250 mm pipe. The cut-out is 66
ORIFICE PLATE mm restricting the amount of water that can leave
(FOR MH 4B) the East Pond to the capacity that can flow through
NS, the 66 mm opening.
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The folowing table sumarizes the location and relative size of the orifice plates installed within the Swan Lake

stormwater system.

Size of Pipe Relative Size of Orifice Plate
Location Diameter (mm) Area (m2)|Diameter (mm) Area (m2) % of Pipe
Lakehead wall Lakehead 375 0.1104 165 0.0214 19%
East Pond Outlet (#105) |MH4B 250 0.0491 66 0.0034 7%
North Pond Outlet (#104) |MHB 200 0.0314 100 0.0079 25%
SLV Connection to 16th West 450 0.1590 190 0.0284 18%
Avenue East 375 0.1104 160 0.0201 18%

OGS Units and Backflow Risk

As noted earlier, the OGS units and related infrastructure are just marginally above or below the lake
surface. Anytime a connection is below the lake or pond level, the risk of “backflow” was considered i.e.:
the risk that at high levels, water could flow from the lake or pond back into the collector system — a
reversal of the intended design.

Connected Infrastructure: Distance Above Lake/Ponds
Pond Splitters Above OGS Units Above
South Splitter (East Pond)  208.391 0.091 Amica 208.21 -0.090
Mid-Splitter (East Pond) 208.340 0.040 Traffic Circle 208.25 -0.050
North Splitter (North Pond) 208.310 0.010 Swan Club 208.94 0.640
Swan Lake and both ponds are regulated at 208.3 m

If appropriate, the design of any changes should consider installing an element to control and reduce
backflow risk near each OGS unit. One option may be to install “Y” shaped pipes to redirect any backflow to

the lake.

Inflow to Backflow Inflow to :'
SW System to Lake SW System s
- K
"an
Backflow
Inflow to Backflow o Lake
SW System to Lake

In this example, the pipe would be slightly rotated so that the portion carrying backflows to the lake would
be lower than the outflows. The outflows would head downstream through the smaller portion on the
higher side of the pipe. In the event of any backflow, it would be directed back through the lower portion

and into the lake.
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Appendix C: Rerouting Qil/Grit Separator Flows from Swan Lake
The following analysis provides a high-level assessment of the feasibility of rerouting the stormwater flows

from the three oil/grit separator units away from Swan Lake and into the stormwater system.

Qil/grit separators (“OGS”) are designed to remove oils and heavy particles to
minimize the pollutants. The polluted water enters the container and falls to
the bottom. The heavy material remains in the container and the somewhat
cleaner water then rises and flows out and into Swan Lake.

These units have no ability to remove road salt and other pollutants that are
soluble and absorbed by stormwater runoff. The units installed at Swan Lake
are all manufactured by Imbrium and are units in their Stormceptor product
line.

These units are not designed to retain the runoff. As noted in the table below
most of the storage capacity is devoted to retaining sediment. The
manufacturer notes the importance of monitoring the buildup of sediment
each year and removing the sediment once it exceeds 15% of capacity.

Qil/grit separators are installed in the parking lot at Amica, adjacent to the dock area in the traffic circle on

Swan Lake Boulevard and in the parking lot of the Swan Club in Swan Lake Village.

Sediment Capacity

Elevation of | Size of Area Total Storage| Maximum o of

Location Outlet to Lake| Supported | Product |Volume (m®)| (m?®  Storage
Traffic Circle on Swan Lake Blvd 208.25 0.54 ha STC 2000 6.2 5.9 82%
Amica property 208.21 0.75 ha STC 1500 7.3 6.2 85%
Swan Club Parking Lot 208.94 0.46 ha STC 300 1.8 1.5 95%

In reviewing the feasibility of rerouting the OGS flows, the initial focus was whether there was sufficient

slope for potential pipes within the existing infrastructure to support the proposed route. Two slope rates

were used — a minimum rate of slope of 0.20% or 0.30% (a decline of 0.20 m or 0.30 m per 100 metres of

distance). Steeper slopes (greater than 0.30%) are helpful in moving sediment through the system. Slope

rates within the existing pipe infrastructure are generally between 0.14% and 0.51%.
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) Route A - Redirecting Amica Flows to the Traffic Circle
It is approximately 110 metres along the Amica driveway from the current OGS unit at Amica to the
centre of the traffic circle.

Amica 6360 - Retirement Block Servicing Plan The current 450 mm outflow pipe to the lake in the
(Cosburn Patterson, Project 87464D, Drawing R-1) Amica OGS is at an elevation of 208.21 m above sea
OGS (STC1500) Lake Headwall . . .

Pipe (mm) Elevation (M) level. Allowing for a potential pipe slope of between
W 375 Inv = 208.26 0.20% and 0.30% over the 110-metre distance indicates
5450 Inv = 208.24 that the entry into the traffic circle would be at an
N 450 Inv=20821 EE) S450  Inv=208.20 )

elevation of between 207.88 and 207.99 m.
Amica to Traffic Circle After allowing for a minimum drop of 0.02 m for the
Di 11 11 . . .
N:-st.ance (n:) 0 3(;’0/ 0 20?)/ outflow pipe, the outflow pipe from the traffic circle
inimum slope . .
P ’ ° | would be between an elevation of 207.86 to 207.97 m.
Slope (m) 0.33 0.22
Elevation Amica OGS 208.21 . 208.21 | There are no known obstacles along the proposed
Entry Traffic Circle 207.88 20799 | o te along Amica’s driveway, but an analysis of other
Minimum allowance 0.02 0.02 - .
utility features would be required.
Exit Elevation 207.86 207.97
Three Traffic Circle Collector Options . .
] P ] Route A: Amicato Traffic Circle
Three locations were considered for
. . . . . 208.500 208.30 208.25
consolidating the Amica and the traffic circle 208.21
207.99
flows within the traffic circle - using one of 208.000 207.88
two existing manholes at the traffic circle or
creation of a new manhole. We conclude that 207.500
the best solution would be to install a new
. . 207.000
manhole as the collection point.
As highlighted in the adjacent chart, the new 206.500
pipes would enter the traffic circle below the
206.000
existing OGS unit in the traffic circle. lake Amica OGS Traffic  NewTC  NewTC
Circle OGS Collector Collector
0.20% 0.30%
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Traffic Circle (Source: Cosborn Patterson Town File 3057 Project 87464 Drawing 10 - Jan 1996)
STM MH3 STM MH2 STM MH1 (OGS-STC2000) Lake Headwall
Pipe (mm) Elevation (M) Pipe (mm) Elevation (M) Pipe (mm) Elevation (M)
W 375 Inv=208.44
E 375 Inv = 208.47 # E 375 Inv =208.33

N 450 Inv = 208.28 # S 450 Inv = 208.26
N 450 Inv = 208.25 # S 450 Inv = 208.20
Connections Connections Connections
From MH3 to MH2 From MH2 to MH1 From MH1 to Lake
Size 375 Conc Size 450 Conc Size 450 Conc
Distance 21.5m Distance 140m Distance 10.0m
Slope 0.51% Slope 0.14% Slope 0.40%

First option: STM MH1 (Drawing 10) contains the current OGS unit. It has a 450 mm inflow pipe from STM
MH2 entering at an elevation of 208.26 and a 450 mm outflow pipe to the lake at an elevation of 208.25.
The proposed new inflow pipe from Amica (207.88 — 207.99) would be below the existing inflow from STM
MH2 inflow so the OGS unit would need to be removed and replaced with a new manhole.

Second option: Alternatively, the new connection from Amica could be directed to STM MH2 in the traffic
circle. A 375 mm inflow pipe from STM MH3 enters at an elevation of 208.33. The proposed line from Amica
would enter below this connection. Pipe between MH1 and MH2 would need to be removed and replaced.
Accordingly, this option is not as good as the first.

Third Option: Rather than rework an existing manhole it appears preferable to use a new manhole unit that
would provide for inflow pipes from STM MH2 (at 208.26 m) and from Amica (between 207.88 and 207.99).

In either case, if we provide for an outflow allowance of 0.02 m below the lowest inflow pipe from Amica,
the outflow pipe from the traffic circle collector unit would be at an elevation of between 207.86 and
207.97.

It is beyond the scope of this analysis, but the system design may require different pipe sizes and slopes for
carrying the consolidate Amica and traffic circle flows depending on whether it is connecting to either 16t
Avenue, the East Pond or to the lake outlet system.

)] Route B - Direct Connection to 16" Avenue and the SLV Collector System

Combined Flows Traffic Circle to 16th Ave. The distance from the traffic circle to 16" Avenue and
Distance (m) 100 100 | swan Lake Boulevard is approximately 100 m. With a
Minimum slope 0.30% 0-20% 1 minimum pipe slope of between 0.20% - 0.30% it would
Slope (m) 0.30 0.20 indi hat the infl ine f h fic circl Id
Departure Elevation from Traffic 207.86 207.97| M Icate that the Inflow pipe from the traftic circle wou
Circle (New Collector)) enter the 16'™ Avenue system at an elevation of between
Inflows to 16th Ave 207.56 207.77 | 207.56 and 207.77 m.
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The outflow from MH6 at 16t Avenue is at

Route B: Combined Traffic Circle Flows to 206.0 m which is well below the proposed entry

16th Ave. pipe from the traffic circle. Therefore, there is

208500 208.300 sufficient slope to support the proposed

208.000 207.860 connection.
207.770
207.560
207.500 There are several utility services (electrical,
water, sanitary sewers) connections along Swan
207.000
Lake Boulevard so a clear route for a
206.500 Must Exceed stormwater pipe would need to be defined
206.0
along Swan Lake Boulevard.

206.000 206.000

LA R R AR RRRRRRRRRRRRRRRRRRRRRRRRRNNRERNI
Lake New TC 16th Avenue 16th Avenue Existing 16th
Collector at0.20% at0.30% Ave
0.30%

This route bypasses any existing flood protection infrastructure so surge suppression devices such as an
orifice plate may be warranted.

It should be noted that the Route B connection on 16™ Avenue flows back into the southern end of Swan
Lake Village before connecting to MH14 and then the external system on 16™ Avenue. Consideration would
have to be given to the ability of the Swan Lake Village Collector system to handle the additional average
volumes

Conclusion

The preliminary analysis suggests that Route B is a viable option depending on the ability of the southern
portion of the Swan Lake Village Collector system to handle the volumes. A detailed technical analysis of
the downstream impact would be required to validate the viability of this route. The addition of surge
suppression devices needs to be considered.

lll)  Utilizing Existing Pond and Lake Infrastructure

The ideal option would be to direct the OGS flows into the existing infrastructure with the built-in flood
protections. At present the OGS flows go into the lake and contribute to the volume of water that leaves
the lake, passing through a collector system within Swan Lake Village then into the 16™ Avenue system
about 150 m east of Swan Lake Boulevard. In essence, the bulk of the OGS flows are already leaving through
this collector system so finding a direct route for the OGS flows should minimize any downstream impact.
Directing OGS flows directly to either the pond or lake outlets could be offset by reduced lake outflows.

Two routes were considered within the managed system: Route C) directing OGS flows to the pond outlet
system, either via the existing service manholes or directly into the pond; Route D) directing OGS flows to
the lake outlet system via the existing manholes or into the lake level outlet.

Other options considered were to connect directly with the Swan Lake Village Collector System near the
East Pond, bypassing the pond management infrastructure.
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Swan Lake Village Collector System Once the flows leave either the
La/,ewe i pond or the lake, they flow into a

system that is a combination of
stormwater and a Foundation
ne 89% Collection System which means
there is the risk of basement

flooding in this area if the flows are
Outlet MH4B not controlled properly.

Lake

e
0ut|et'~M':1°B % = So, the first area of local flooding
%

B risk is within the southern end of
Blye_Heron BCh Swan Lake Village. The
@ MH12B ] ) )
downstream risk, if any, begins
after flows leave Swan Lake Village

at MH14 near 16 Avenue.

Flows from the street, Amica and
the retail plaza flow eastward from
Swan Lake Blvd and 16%™ Avenue
into the southern end of Swan Lake
Village before connecting to MH14
and then the external system on
16 Avenue.

Route C: Directing Traffic Circle Flows to the East Pond

Three possibilities were considered: C1) Connecting to the existing splitter structures or to the pond surface
directly, C2) connecting into the regulated portion of the pond outflow system and C3) bypassing the
regulated pond outflow by connecting directly to the Swan Lake Village collector system and then on to 16"

Avenue.

Combined Flows Traffic Circle to East Pond The distance from the traffic circle to the pond is
Distance (m) 90 90 approximately 90 m. A minimum slope of between
Minimum slope 0.30% 0.20% 0.20% and 0.30% would indicate that the inflow
Slope (m) 0.27 0.18 pipe carrying combined flows from the traffic circle
Traffic Circle (New Collector) 207.86  207.97 would enter at an elevation of between 207.59 and
Inflow to pond 207.59 207.79 207.79 m.
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Route C1 - Connecting to the Splitter System or Directly to Pond

MH27 (Drawing 501)13¢ contains the South
Splitter unit. The main inflow pipe (675 mm)

Outflow

from Swan Lake Village enters at an elevation of
208.451 and a 450 mm outflow pipe to the pond

Inflow leaves at an elevation of 208.421.
from SLV

The 675 mm pipe that takes overflow water
from the splitter to the lake is at an elevation of
208.391 m.

0 .
At the lower slope of 0.20%, the combined flows Route C1: Combined Flows Traffic Circle to
from the traffic circle would enter at 207.79 m so East Pond (Decline 0.20%)

the proposed new inflow pipe from the traffic 208.500 i —_—— 208.421

circle would be below the existing pond outflow %
pipe within the splitter manhole (208.421). Using e ] 207.790

the splitter would not be an option since the new 207.500

pipe would be lower than the existing. Similarly, .

bypassing the splitter and going directly to the
pond is not an option since the pond level is 206.500
designed to be maintained at 208.3 m which is

. . . . 206.000
abOVe the traffIC CerIe elevat|0n SO there IS the East Pond New TC Collector New Connection From Splitter to
risk of backflow if connected directly to the pond. 0-20% o spltter Fond

The analysis considered whether the backflow risk would still be a factor even if only the flows from the
traffic circle were considered.

The adjacent chart illustrates that the infrastructure

in the traffic circle (MH2) is at an elevation of R°“teCl’0""’{?::?::;';;0'/‘;""5t°EaStP°"d
208.28 m, slightly below the regulated level in the 50 2053 ooss MustExcecdzogs 204
East Pond (208.3 m) and below the main inflow pipe 207,570
from the splitter to the East Pond (208.421).
207.500
So even if only the flows from the traffic circle were .,
included, the connection at 207.97 would still be
206.500
below the splitter connection and a connection to
the splitter or pond would not be feasible due to ™™ cirs  Teccrens Newcomectionts  bxstngsplter
. Splitter (0.20%)
the risk of backflow.
Conclusion
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Any connection to the South Splitter or the pond would not work.

Route C2 - Via Regulated East Pond Outlet

East Pond Outlet - Drawing 501
" N Pond Drain MH4B MHA4A (SLV Collector)
Trafflc C|rC|e tO EaSt Pond Outlet (MH4B) Pipe (mm) Elevation (M) Pipe (mm) Elevation (M) Pipe (mm) Elevation (M)
. 250 206.83 250 206.898
Distance (m) 170 170 T Outflow 250 206.808
. o o Orifice 66 206808 EE) 250 206.688
Minimum slope 0.30% 0.20% mm) Lok Outflow 206,125
Slope (m) 0.51 0.34 Outflow to SLV _ 206.038 EEp
' ' Connections Connections
H H Pond Drain to MH4B From MH4B to MH4A
Traffl cCi rCIe (NeW 207.86 207.97 Size 250 Conc Size 250 Conc
Inflow to Pond Outlet/SVL  207.35  207.63 Distance 14m pistance 12
Slope 0.40% Slope 1.00%
Note: MH4A is SLV Collector

The pond depth is regulated at a normal depth of

. . . \ 1 |
208.3 m through a structure contained within T
;
. . . -2 L
MH4B (Drawing 501) located near Lakeside Vista 0880 == - 2 am-2n0mme pve
LOWER EDGE OF - '\, 7112,_/ 44" —] $i'0'0.¢% Sorie)
and The Boardwalk. ORATE. ~ 208,55 ==l 250mme DROP PIPE
________ - A | gz, van L, (AS PER STD. $-12 TYPE A)
45 JOINT S
I k L
. . . . . Omme¢ PVC STM (SDR18) —~j-i_7 3 p 5
While the primary pipes are 250 mm in diameter, / B
. 250mme 45" "Y' JOINT- " Osfégl%EETill.LMggtméoe.aoa
the outflow to the Swan Lake Village Collector R LA 6098 i
W 0.7m | 17 R
System (MH4A) is regulated by a 66 mm orifice Rl \_ e
o 250mm TO 200mm REDUCER — e oA T&EEOSN)Q
plate within MH4B. - AR oo Pve

(SDR1RY

The outflows pass through the orifice plate at an elevation of 206.808 which would be below the intake
level from the traffic circle (207.35 - 207.63). However, once the pond exceeds the regulated depth of 208.3
m, due to the outflow restrictions of the orifice plate, the chamber within MH4B could fill above the level of
the inlet pipe from the traffic circle and there would be significant risk of backflow making this option not
feasible.

Conclusion
Routing the combined flows to the Pond Outlet at MH4B could work if the design included a means to
eliminate or reduce the “back flow risk” from MH4B to the traffic circle.

Route C3 - Connecting to Swan Lake Village System - Bypassing East Pond Regulated Flows

The third option considered would be to bypass the regulated pond system and connect directly to the
collector system within Swan Lake Village which outflows to 16" Avenue. After passing through the
restrictions of the 66 mm orifice plate, pond outflows go from MH4B go into MH4A (Drawing 501) and are
combined with other flows from the Foundation Collector System within Swan Lake Village (SLV). (Note: the
parallel pipe shown in the diagram below is believed to be the sanitary system pipe.)
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A8 nac aos It may be feasible to direct OGS flows directly into the SLV collector system (MH4A)

5
FOR BENCHING DETAIL

which is approximately an additional distance of 12 m (total of 182 m from the
traffic circle). Investigation would be required to ensure there are not buried
obstacles.

The OGS inflows could be regulated, like the pond outflows, by use of an orifice
plate before entering MH4A or before leaving the traffic circle.

i — There would be little risk of backflows from the 16™ Swan Lake Village collector
system. Consideration should be given to reducing lake outflows to offset the OGS

flows.

If installation of a back flow mechanism at the traffic circle is not feasible but extra
storage is required, perhaps oversized pipes could be used from the traffic circle to

(
< MH4A to provide additional storage.

— Conclusion
_Q* This option is comparable to Route D3, the lake outlet connection to the Swan Lake

208.118
E 7

%698 Collector System, but involves an additional distance of approximately 50 m. Both

options are comparable to Route B in that they bypass the existing pond
infrastructure and provide a connection to the 16™ Avenue system via the Swan
Lake Village Collector System.

This option would require an in-depth technical review of the impact on the
collector system within Swan Lake Village and a review to determine if there are
any infrastructure obstacles blocking the route.

Route D: Directing Traffic Circle Flows to the Lake Outlet System

Route D involves using the exiting lake outlet infrastructure. At present all lake flows pass though a system
with some basic surge protection. Indirectly the OGS flows use this system since the OGS flows go into the
lake. When the lake is at its regulated height, by displacement other water is pushed out of the lake while
when the lake is below its regulated height the flows adds to the build up within the lake.

Three options were considered: D1: connecting at the lake level outlet at the headwall, D2: connecting at
manhole MH10B or D3: at the connecting point with the Swan Lake Village Collector system (MH11B)
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Lake Outlet (Drawings 101 and 502)
Lake Head MH10B (near splitter) MH11B (SLV Collector)
Pipe (mm) Elevation (M) Pipe (mm) Elevation (M) Pipe (mm) Elevation (M)
Lake Level 208.30
375 207.00
Orifice 165 207.00 # 375 206.88 *
375 206.808 HE) 375 206.125
Connections Connections
Lakehead to MH10B From MH10B to MH11B
Size 375 Conc Size 375 Conc
Distance 21m Distance 40m
Slope 0.57% Slope 0.40%
* Estimate. Not all elevation details for MH10B were available

Route D1 - Connecting the Lake Level Headwall
The lake level is currently regulated by the lower end of a service grate at 208.3 m. on the southeast
shoreline of the lake. Route D1 considered directing OGS outflows to the lake level outlet.

As the diagram below illustrates, the Lake Outlet System is significantly below the pond infrastructure so
pipes can pass beneath the pond infrastructure.

Connecting to the Swan Lake Outlet System

SLV Inflow Lake Outlet (MH10B)
to Splitter New OGS pipe must

be below 208.451
and above 206.808

Lake Level
208.3

208.451

New OGS Flow Pipe

Existing May require Outflow to

Lake Route D1 K8 Route D2 Orifice Plate SLV Collector
Outflow to regulate flows 206.808
(207.0)

Flow Regulated
by 165 mm
oriface plate)
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Combined Flows Traffic Circle to Lake Level Outlet
(Headwall/Drawing 504)

Distance (m) 80 80

Minimum slope 0.30% 0.20%
Slope (m) 0.24 0.16

Departure Elevation from 207.86  207.97
Inflow to lake 207.62 207.81

Route D2: Traffic Circle to Lake Level

208.500 208.3

208.000 207.810

207.97
207.620
Must Exceed 207
207.00
EEEEN IIIIIIIIIII EEEER L]

Lake

207.500

207.000

206.500

206.000
New TC
Collector
0.20%

New New
Connection atConnection at
0.20% 0.30%

Existing Lake
Outlet

Conclusion

May 2022

The distance from the traffic circle directly to the
lake level outlet is approximately 80 m. indicating
that an inflow pipe from the traffic circle would
enter at 207.62 and 207.81 m.

The outflow pipe is near the base of the chamber
at an elevation of 207.0 m*38 indicating that direct
inflows from the traffic circle would be feasible.

The outlet pipe is 375 mm however the flows
through the outlet are regulated by a 165 mm
orifice plate. There could be a risk of back flow
when the lake level exceeds 208.3 m. Once the
chamber collecting the lake outflow exceeds the
entry pipe from the traffic circle there is the risk of
back flow.

Directly connecting to the lake outlet headwall may work but there would need to be a design element to

control back flow. Any solution would need to pass below the existing inflow and outflow pipes connected

to the South Splitter.

Route D2 - Connecting to MH10B

Combined Flows Traffic Circle to Lake Outlet
(MH10B/Drawing 301)

Distance (m) 90 90
Minimum slope 0.30% 0.20%
Slope (m) 0.27 0.18
Traffic Circle (New Collector) 207.86  207.97
Inflow to lake MH10B 207.59 207.79

The outflows from the lake pass through MH10B
(Drawing 301). The distance from the traffic circle to
the service manhole MH10B is approximately 90 m.
The inflow pipe from the traffic circle would enter at
an elevation between 207.59 - 207.79 m.

This is above the inflow pipe from the lake which is
estimated to be 206.88 m and above the outflow
pipe (206.808) that carries the flow to 16 Avenue.

The outflow from MH10B is through a 375 mm pipe. There does not appear to be an orifice plate within

MH10B to regulate the outflow from this unit. If additional flows are directed into this unit, it may be

desirable to add an orifice plate to restrict outflows into the 16" Avenue collector system.
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Consideration should be given to reducing the outflows from the lake by reducing the size of the orifice
plate at the lakehead outlet. If flows from the OGS units are redirected to the outlet system, then there
should be less outflow from the lake.

Conclusion

Direct flows to MH10B appears feasible and to offer a low level of backflow risk. A build up of flows in
MH10B may back up into the traffic circle system so the back flow risk requires further analysis. This may
require consideration of reviewing pipe storage capacity in any line coming from the traffic circle, possibly
by oversizing the pipe.

Route D3 - Connecting to the Swan Lake Village Collector System

It may be feasible to connect to the Swan Lake Collector system at MH11B if it was determined to be
preferable to D1 or D2. This manhole is closer to the traffic circle compared to the pond outlet connection
at MH4A (Route C3) but connects to a different portion of the system leading to 16™ Avenue. We were not
able to determine whether there was another orifice plate at the connection with the Swan Lake Village
System. Both D3 and C3 are not within the existing flood control mechanisms and would likely require a
technical analysis of the impact, if any, on the Swan Lake Village Collector System.

Conclusion: Lake Outlet System: Most Viable Options

It appears that the Lake Outlet system provides the most viable options for rerouting the OGS flows from
Swan Lake. Both the lakehead outlet (D1) and the MH10B collector (D2) are within the existing flood control
mechanisms. Assuming the backflow risk can be managed, a connection to either the lakehead (D1) or the
MH10B connector (D2) provide viable options.

IV)  Route E - Redirect Swan Club OGS Flows to the Pond or the Lake Outlet

Four routes were considered: E1: Directing OGS flows to the existing stormwater collector systems within
Swan Lake Village; E2) directing OGS flows to the North Pond; E3) directing OGS flows to the East Pond; or
E4) directing OGS flows to the lake outlet via the existing service manholes or into the lake outlet.

The OGS unit at the Swan Club in Swan Club OGS

Swan Lake Village sits in the lower
portion of the parking lot well below
the adjacent street, Lakeside Vista.

W 250  Inv=208.94 mmE) E 250 Inv = 208.50
At 208.94 m, which is 0.64 m above Connections
the lake level, the Swan Club OGS unit From OGS to Lake
is at the highest elevation relative to Size 250 PVC
the lake of all three OGS units which Distance 14.5 m
provides more flexibility compared to Slope 3.00%

the other OGS units.

www.friendsofswanlakepark.ca
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Route E1: Connecting to the Existing Swan Lake Village Collector Systems
Within Swan Lake Village there are two collector systems that run parallel along Lakeside Vista: 1) the
Stormwater Collector System (SCS) that takes water to the Mid-Splitter and then the East Pond, and (2) The

Swan Lake Village Foundation Drain Collector (FDC) system that takes flows directly to 16™ Avenue
bypassing the East Pond. The FDC system is a 250 mm pipe that is approximately 2.0 m lower than the SCS

system.
Swan Club to Lakeside Vista

A 44 m extension from the OGS unit to Lakeside (Drawing A1-000727-01)
Vista would enter at an elevation of between Distance (m) a4 44
208.81 and 208.85. Minimum slope 0.30% 0.20%

_ _ _ Slope (m) 0.132 0.088
The elevation of the SCS along Lakeside Vista Elevation Swan Club OGS 208.94 208.94
was shown as 208.77 m at MH1 while the Entry Lakeside Vista 208.81 208.85

adjacent FDC at MH1B was given as 206.75 m.

) ) SWM/FDC Collector System on Lakeside Vista
Based on an estimated distance of 80 m from (Drawing A1-000727-01)
the Swan Club to MH1, we estimated the SCS(MH1) | FDC (MHIB)
elevation of the SCS system near the Swan Club Size of pipe 525 mm 250 mm
to be approximately 209.17 while the FDC Swan Club to MH1/MH1B 80 0
system is at an elevation of 207.15 m, 2.02 m  |Elevation MH1/MH1B 208.77 206.75
lower. Slope 0.50% 0.50%

Slope (m) 0.40 0.40

This estimate suggests that the better route of Elevation at Swan Club 209.17 207.15
taking the flows to the East Pond is not feasible OGS extension Below SWM | Above FDC
because the connection from the OGS unit Not Feasible| Feasible
would enter below the SCS system. Extension from OGS between 208.81 - 208.85

However, a connection to the FDC system may be feasible. The FDC System is not designed for taking hard
surface runoff like the parking lot. A technical analysis would be required to determine whether there was
any material flooding risk introduced into the FDC System if the Swan Club OGS flows were added.
Consideration would have to be given to use of surge protection devices such as orifice plates.

An additional consideration is that the FDC System carries cleaner water that can bypass the stormwater
pond. It may be necessary to maintain the OGS unit at the Swan Club to remove some of the sediments
before the OGS flows enter the FDC system.

Conclusion

A direct connection of the Swan Club OGS unit to the Swan Lake Village Foundation Drain Collector System
may be feasible but a technical assessment would be required. A connection to the Swan Lake Village
Stormwater Collector that takes flows to the East Pond is not feasible.
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Route E2: Directing Swan Club OGS Flows to the North Pond System

The distance from the Swan Club OGS unit to the splitter at the North Pond is approximately 145 m. A pipe
would enter the area between 208.51 and 208.65. This is above the splitter outlet to the pond (208.33) and
the regulated pond level of 208.3 m therefore a connection would be feasible from a gravity perspective. An
appropriate route and size for such a pipe would need to be determined.

Swan Club to North Pond North Pond Splitter

Distance (m) 145 145 Source (Earth Tech Project 99647
Minimum slope 0.30% 0.20% Drawing A1-99647-D2 Apr 2000)
Slope (m) 0.44 0.29 Pipe Elevation
El ion S Club OGS 208.94 208.94 Inflow 1050 Inv = 208.391

evation swan Clu ' ’ Pond Outflow 450  Inv =208.33
Entry North Pond 208.51 208.65 Lake Outflow 1050 Inv = 208.31

Conclusion

A connection from the Swan Club OGS unit to the North Pond system is feasible.

Route E3: Directing Swan Club OGS Flows to the East Pond System

The distance along the lakeside pathway from the Swan Club OGS unit to the splitter on the north side of
the East Pond (Mid-Splitter) is approximately 190 m. A pipe would enter the area at 207.37 and 207.56. It is
estimated that a pipe using a lower slope of 0.20% would enter above the elevation of the connections in
the splitter connection to the pond which we estimate to be 208.34 and above the regulated pond level of
208.3 m so it may be a feasible option.

Swan Club to East Pond - Mid-Splitter East Pond Mid-Splitter
Distance (m) 190 190 (Source: Drawing 87464 - S1)
Minimum slope 0.30% 0.20%
Slope (m) 0.57 0.38 Pipe (mm) Elevation (M)
Elevation Swan Club OGS 208.94 208.94 Inflow Box 2.4 x 1.2 Inv = 208.451 (e)
Entry East Pond/Lake 208.37 208.56 Pond Outflow 450 Inv = 208.34 (e)
Detailed drawings were not available for the East Lake Outflow Box 2.4 x 1.2 Inv=208.391 (e)
Pond Mid-Splitter, so elevation numbers are based Lake Headwall 208.3
on estimates calculated based on the known Distance splitter to headwall 100m

elevation at the lakehead and the distance.
Conclusion

A connection from the Swan Club OGS unit to the East Pond Mid-Splitter or directly to the pond is feasible
using a lower sloped pipe but this is a much longer route than to the North Pond.
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Route E4: Directing Swan Club OGS Flows to the Lake Outlet System

Swan Club to Lakeside Outlet
Distance (m) 270
Minimum slope 0.30%
Slope (M) 0.81
Elevation Swan Club OGS 208.94
Entry East Pond/Lake 208.13

270
0.20%
0.54
208.94
208.40

208.500

208.000

207.500

207.000

206.500

206.000

Route E4: Swan Club to Lake Level Outlet
208.30 208.40
208.13
ust Exceed 207.0
/
207.0 l 206.88 I
Swan Club Lake New New Existing MH10B
OGS Connection Connection Lake Outlet (estimate)
0.20% 0.30%

A 270 m connection from the Swan Club OGS to the lakeside headwall would be above the current outlets
for the lake outflows. may be possible to direct the flows to the lakehead unit or to MH10B as per Route D1

and D2 and blend with combined flows from the traffic circle provided the pipe could pass under the pipe

connecting the Mid-Splitter to the lake headwall. It

Conclusion:

Route D4 may be feasible for directing the Swan Club OGS flows to the lake outlet system, but this is a
much longer route compared to the alternatives (E2 and E3).
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Summary of Options for Rerouting OGS Flows
Within System
Rerouting Options Distance Flood Technical
(m) Feasible Comments/Conditions Protection| Assessment Jurisdiction
. - . Depends on .
A: Amica to Traffic Circle 110 Yes Need to manage backflow risk No route Amica/Developer/ Markham
B: Traffic Circle to 16th Avenue 100 |Possible :folljri:]eﬁve. system can support No Yes Markham/York Region
C: Traffic Circle to East Pond Outlets
C1 To South Splitter or East Pond 90 No Not feasible due to backflow risk Yes No Markham/ Developer
C2 To East Pond Outlet (Regulated) 170 No Not feasible due to backflow risk Yes No Markham/Developer/SLV
C3 ToSLV Collector 170 Possible |If SLV collector system can No Yes Markham/ SLV
support volumes
D: Traffic Circle to Lake Outlets
D1 To Lake Head Outlet 80 Best |Need to manage backflow risk Yes No Markham/ Developer
D2 To MH10B 920 Best |Need to manage backflow risk Yes No Markham/ Developer
D3 ToSLV Collector 130 Possible |If SLV collector system can No Yes Markham/ Developer/SLV
support volumes
E: Rerouting Swan Club OGS Flows
El(a) Swan Club OGS to SLV SCS Collector 44 No Not feasible due to elevation No Yes Markham/SLV
E1(b) Swan Club OGS to SLV FDC System 44 Possible |Need to manage surge risk No Yes Markham/SLV
E2 Swan Club OGS to North Pond Splitter 145 Best |Need to manage backflow risk Yes Pond Only Markham/ Developer
E3 Swan Club OGS to East Pond Mid-Splitter 190 Possible |Need to manage backflow risk Yes No Markham/Developer/SLV
E4 Swan Club OGS to Lake Outlet 270 Possible |Need to manage backflow risk Yes No Markham
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Appendix D: The Case for Reducing Stormwater Flows Bypassing the Ponds

In assessing the ability to reduce the amount of stormwater bypassing the two stormwater ponds three
factors were considered: 1) Raising the splitters 2) Increasing the size of pipes flowing from the splitter to
the pond and 3) the ability of the ponds to manage additional volumes.

In our analysis of the impact of raising the height of the weirs within each splitter or on changing pipe sizes
within the splitters, our analysis was limited to only comparing the actual change in capacity (area) of the
pipe. While we can illustrate the ability to increase the weirs or the percentage increase in the size of the
pipe, the rate of flow through a pipe is also impacted by the height of the water column, water pressure
and the speed of the flow. A hydraulic analysis would incorporate all the relevant factors and would be
required to determine the impact of a change in weir height and pipe capacity on the change in volume
flowing through the pipe.

A) Storm Management Role of the Splitters

Basic Design requirement The ponds have been built to exceed Markham’s requirements® for the
24 hr 20mm area served by the ponds. The criteria set out in the design of the two

stormwater ponds at Swan Lake include that they must be able to clear a
3-hour Design Storm Measures
5Year 42 mm

100 Year 80 mm

25 mm rain event in 24 hrs, slightly above the minimum requirement of 20
mm over 24 hr. The ponds must also be able to handle extreme weather
events. Markham sets out two measures for extreme weather events: i) the
ability to handle a 5-year rain event of 42 mm over 3 hours and ii) the
ability to handle a 100-year rain event defined as 80 mm over 3 hours.

Overflow from Splitter The splitters installed at each pond contribute
Goes into Swan Lake

in two ways: 1) Under normal rainfall

Smaller pipe takes
[Hlowseaficbono conditions, the splitters direct stormwater

runoff directly to the pond but during large
Raise Height

of Weir

rain events some of the runoff is directed into

Larger Pipe g\ an Lake. 2) As the ponds approach the limit

to Pond of their storage capacity, the splitters serve to

Large pipe brings
in main
stormwater flows

Weir height controls direct overflow from the ponds into the lake.
amount that

bypasses the pond.
Any changes would have to ensure that the

local flood protection role is maintained.
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B) Reducing Flows from the East Pond (#105) into Swan Lake

The East Stormwater Pond serves 18.4 hectares (ha)

of which 13.2 ha is in the central area of Swan Lake

& A . Pond Village and flows through the Mid-Splitter and 4.5 ha
N '
S’?c
o
‘$

O;Qt enters through the South Splitter. The pond and
. | ¢

adjacent parkland account for another 0.7 ha.

*
Overflow g ¢ y 7 Once the inlet chamber within the splitter is at
souxhsv"‘“e‘ capacity, the excess storm water will go over the weir

and flow directly into Swan Lake, bypassing the pond.

Emergency

i) Raising the Splitter

The amount of water bypassing the splitters can be reduced by increasing the height of the weir within each
splitter. There is a difference of 0.45 metres between the current height of the weir and the maximum level
that the East Pond can support. The weir within the East Pond splitters is at an elevation of 208.8 m.
Increasing the weir height by 0.2 metres (7.87 inches) will add 40% to the pond’s active storage capability.

ii) Increasing Pipe Capacity

Increasing the size of the pipe taking water from the splitter into the pond may also reduce the flows
bypassing the pond. To illustrate the impact of increasing the pipe sizes we compared a 600 mm pipe to the
current 450 mm pipe in relationship to the height of the weir. A hydraulic analysis would be required to
determine the appropriate size of pipe and the impact, if any, on the flow through the pipe.

The East Pond is served by two splitters, the South Splitter, and the Mid-Splitter.

In the South Splitter, the main sewers bringing stormwater into the East Pond are 675 mm in diameter
while the pipe that carries flows from the splitter into the pond is only 450 mm in diameter and therefore
only 85% of the pipe area is below the top of the weir.

East Pond South Splitter If the weir were raised 0.2 m,

209.02: then the entire pipe would

Extended Weir Height 209.000

be utilized, and the total flow

28% of pipe area

208.871 208.8I0IOII LA S EEEEEEEEEEEEEEEEEEEER through the pipe may be
Outlet pipe 450 mm Outlet Pipe 600 mm 600 mm increased. If a 600 mm pipe
450 mm 85% under 69% under were installed, then 69% of

current weir
height

current weir .
height the pipe area would be below

208.42 the current weir height. If the

208.421 wamsmmuns
Current 450 mm Pipe Weir  Raised lllustrative 600 mm Pipe weir were raised only 3% of

Weir the larger pipe would be
above the weir.
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In the Mid-Splitter, the main sewers bringing stormwater into the East Pond area are box culverts, so the
fluid dynamics involved will be different from the those of the South and North Splitters. The main collector
structures are 1.8 m x 0.9 m however in the splitter area the culvert is 2.4 m x 0.9 m representing a large
chamber area.

East Pond Mid-Splitter

Extended Weir Height 209.000 Outlet Pipe 600 mm The pipe that carries flows
N NN NN NN NN NN EEEEEEE AR EEASEEEEEEEEEEEEEEE] from the |\/||d-Sp||tter into the

20% 208.955 pond is only 450 mm. A
detailed technical drawing of
600 mm the Mid-Splitter was not

208.805 Outlet pipe g go0

80% under
current weir
height

100% under
current weir
height

450 mm
available however we were
able to estimate elevations

Weir Raised
Current 450 mm Pipe Weir lllustrative 600 mm Pipe

208.355 Summaa® saemnanads 208.355  pased on  the information

provided in Drawing S1°b,

At present, the outlet pipe in the Mid-Splitter is essentially at the same height as the weir. Increasing the
weir height may have little impact on the utilization of the existing 450 mm pipe other than some possible
increased flow due to increased hydraulic pressure.

Enlarging the outlet to a 600 mm pipe would increase the active pipe capacity without changing the weir
height. If the weir height were increased the 600 mm pipe would be fully utilized. A hydraulic analysis
would be required to determine the impact on the total flow.

ili) East Pond Capacity
The East Pond was built with an active storage capacity of 1,096 m3 that is 129% of the required capacity”.
Increasing the splitter level increases the active capacity by 438 m3 to 1,534 m3 or 181% of the required

capacity.
% Of With Proposed Percent Of
Required As Built Required Increase Required
Active Storage 848 m* 1,096 m? 129% 1,534 m3 181%

There are two outlets in the East Pond that join up with the Swan Lake Village Collector System that passes
through the south end of Swan Lake Village before connecting to the stormwater sewer system on 16™
Avenue.

The lower outlet in the middle of the pond controls the normal water level at an elevation of 208.3 metres
(m) and regulates the permanent storage volumes in the pond. This lower outlet removes any build up to
208.55 m at which point the second outlet (grates on the east shoreline) direct additional volumes to 16"
Avenue through a 200 mm pipe. Pond outflows through either route are restricted by a 66 mm orifice plate
at the outlet before entering the Swan Lake Village Collector System.
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Under normal rainfall circumstances the two splitters route water into the ponds but they have another
role. The splitters also serve as the third tier of outlets when the pond level exceeds 208.8 m, the top of the
dividing barrier in the splitters (the “weir”). Under these conditions water can leave the pond and flow into
Swan Lake via the splitters. It may be required to also increase the height of the regulating structure for the
pond if the height of the weirs is increased.

Under extreme conditions, if the pond were to rise an additional 0.45 metres to 209.25 m, there is an
emergency overflow area that will take pond water to the lake over the pathway adjacent to the lake.

It is proposed to use some of this underutilized capacity to increase pond retention volumes by increasing
the height of the barriers in the splitters.

The adjacent chart illustrates the

East Stormwater Pond (#105)

active storage elements and the

proposed extension of the storage

Two Splitters — Primarily To Regulate Inflows.
Provide Outflow When Levels Exceed 208.8 m.
(450 mm pipes)

realized by raising the level of the

splitters by 0.2 metres.

209.25m = Raise Splitters to 209.0 m (0.2 m) |
To Increase Flow into Pond

209.0m.
Calculations for determining the

Proposed Additional Storage — 438 m?
2088 M B e o i s s

capacity of stormwater ponds are
S . SR complex. Preliminary estimates
T .. A " suggest that if the weirs were raised

Permanent Storage — 2,051m3

by 0.2 metres, the East Pond would

Drainage to 16™ Ave
Via Twin Basin Grate

For Active Storage #2 support and clear the additional
(200 mm pipe/ 66 mm orifice)

Primary Drainage to 16" Ave
For Active Storage #1.
(250 mm pipe/ 66 mm orifice)

volumes.

The performance of the pond should not be materially impacted by raising the splitters, but less rainfall will
bypass the ponds during major rain events and therefore less road salt will be redirected to the lake.

A) Reducing Flows from the North Pond (#104) into Swan Lake

a ¥ The North Stormwater Pond serves 11.2 hectares
(ha) which includes 6.0 ha in the western portion of
Swan Lake Village, 4.0 ha consisting of homes north
of Swan Park Road, the northern boundary of Swan
. Lake Park and another 1.2 ha which includes the

eeeeee

3
o P &

Swan Lake Park

pond and surrounding parkland.

‘l---..’....

Pond . .
Outlet o ®
Emergency
Overflow
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i) Raising the Splitter

The amount of water bypassing the North Splitter can be reduced by increasing the height of the weir
within the splitter. There is a difference of 0.2 metres between the current height of the weir and the
maximum level that the North Pond can support. The weir within the North Pond splitters is at an elevation
of 208.8 m. Increasing the weir height by 0.1 metres will add 20% to the pond’s active storage capability.

ii) Increasing Pipe Capacity

The main pipe bringing stormwater into the North Pond is 1050 mm in diameter while the pipe that carries
flows from the splitter into the pond is only 450 mm in diameter. The height of the weir within the splitter
serving the North Pond is already above the top of the 450 mm outlet pipe.

Other than the possible benefit of increased hydraulic pressure, increasing the weir height is expected to
have a nominal impact on the utilization of the existing 450 mm pipe.

North Pond North Splitter
If a 600 mm pipe were

N 208.930
1‘y EEEEEEEEENEEENEEEEDR . H
Extended Weir Height 208.900 o mstalled, 85% of the pipe
EEEEEEEEEEEEEEEEEEEEEEEEEEEESR EER | |
208.800 ' 15% of pipe area area would be below the
208.780 D Outlet Pipe 600 mm current weir height and
substantially all the pipe area
450 mm 85% under 600 mm y p p
450 mm 100% under current weir would be below the
current weir height increased weir height of
208.330 height Y 208.330
* EEEEEEEE EEEEEm TEIL] EEEEEEEEES EEEEEEEEEEEEEEEEESR 208.9 m.
Current 450 mm Pipe Weir Raised lllustrative 600 mm Pipe
Weir

A hydraulic analysis would be required to determine the impact on the total flow and the appropriate size
of pipe.

ili) North Pond Capacity

Unlike the East Pond which has two outlets supporting the active storage capacity, the North Pond has only
one outlet in the middle of the pond to clear the active storage volumes. This outlet maintains the pond at
an elevation of 208.3 metres (m) and regulates the permanent storage volumes in the pond.

Under normal rainfall circumstances the splitter will route water into the pond but its second role is to
serve as the second-tier outlet when the pond level exceeds 208.8 m, the top of the dividing barrier in the
splitter (the “weir”). Under these flood level conditions water can leave the pond and flow into Swan Lake
via the splitter.

Under extreme conditions, if the pond were to rise an additional 0.2 metres to 209.0 m, there is an
emergency overflow area that will take pond water to the lake through the North Channel.

It is proposed to use 50% of this underutilized capacity to increase pond retention volumes by increasing
the height of the barrier within the splitter by 0.1 metres.
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The North Pond has an active storage capacity of 810 m? that is 175% of the required capacity3. Increasing

the splitter level 0.1 m increases the active capacity by 162 m3to 972 m?3 or 209% of the required capacity.

Active Storage

% Of With Proposed Percent of
Required As Built Required Increase Required
464 m3 810 m3 175% 972 m3 209%

North Stormwater Pond (#104)

One Splitter - Primarily To Regulate Inflow.
Provides Outflow When Levels Exceed 208.8 m.
(450 mm pipe)

Raise Splitter to 208.9 m (0.1 m)
To Increase Flow into Pond

Proposed Additional Storage — 162 m?

Active Storage — 810 m?

Permanent

The adjacent chart illustrates the
active storage elements and the
proposed extension of the storage
by raising the level of the splitters
by 0.1 metres.

Calculations for determining the
capacity of stormwater ponds are
complex. Preliminary estimates that
suggest that if the weir were raised
by 0.1 metres, the North Pond

(200 mm pipe/ 100 mm orifice)

Primary Drainage to
Williamson Road
For Active Storage

Storage 1,558 m?

would

support

and clear the

additional volumes.

The performance of the North Pond should not be materially impacted by raising the splitter and increasing

the pipe capacity, but less rainfall will bypass the ponds during major rain events and therefore less road

salt will be redirected to the lake.

Outbound flows from the North Pond go into a stormwater system on Williamson Road and then ultimately

into a westbound system along 16" Avenue.

One unique feature of the North Pond system is that water that bypasses the pond and goes into Swan Lake

contributes to the flows that leave Swan Lake and go into the eastbound system on 16™ Avenue. Keeping

more water in the North Pond system ultimately contributes more water to the westbound 16™ Avenue

system and less to the eastbound 16" Avenue system.

A detailed technical analysis would be required to determine the balance between the additional volumes

that could be redirected into the North Pond and the storage capacity of the pond.
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Appendix E: York University Research into Removal of Nutrients and Chlorides

YORK

U

Research Into Removal of
Nutrients and Chlorides from
Swan Lake

Rama Pulicharla Ph.D.

Post Doctoral Researcher

Dr. Satinder K Brar
Professor

May 2, 2022
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Removal of Nutrients (N and P) and Chlorides from Swan Lake Water
1. Introduction:

Nitrogen (N) and phosphorus (P) are essential elements for many important life processes such as protein and
DNA synthesis, primary production, cellular growth, and reproduction for both plants and animals that make
up the aquatic food web2. Both elements are critical nutrients for crop productivity and are largely
responsible for ensuring adequate food, fiber, and shelter for the growing human population®. To meet the
demands of the current population excessive use of nutrients are in use to grow food leading to nutrient
surpluses and mismanagement of nutrients in developed countries and developing countries, respectively*®.
Surface water receives water from municipal sewage treatment plants, runoff from fertilized lawns and
cropland, failing septic systems, runoff from animal manure storage areas, and industrial wastewater. Hence,
excessive usage of these nutrients has resulted in losses of nutrients from land (urban and agricultural runoff)
to water bodies®. A modest increase in P and N can cause undesirable events including accelerated plant
growth, algae bloom (eutrophication), low dissolved oxygen, and the death of certain fish, invertebrates, and
other aquatic animals’.

Apart from these nutrients, Chlorides are very common water pollutants, especially in Canada®. The
Canadian industries produced 10 million metric tonnes of salt in 2021 and nearly three-quarters of this total is
rock salt used primarily for highway de-icing®, *°. Surface runoff of this salt serves as the primary
anthropogenic source of chloride to the receiving water bodies apart from industrial chemicals and fertilizer
from agriculture such as sodium chloride, and potassium chloride, respectively. Like N and P, Chloride is an
essential element for maintaining proper osmotic pressure, water balance, and acid-base balance in aquatic
and terrestrial ecosystems!!. Increased chloride concentrations can induce a variety of environmental effects
such as acidification of streams, effect on mortality and reproduction of aquatic plants and animals, inhibit
the process of denitrification, the microbial process, that’s critical for removing nitrate and maintaining water
quality??.

Over the past decades, significant progress has been made towards our understanding of the dynamics of
anthropogenic inputs of N, P, and CI and the development of various removal techniques from the receiving
water bodies™**15, Furthermore, the recognition of enormous amounts of N, P, and CI- inputs by humans has
driven much research into the scope for better management of these nutrients. In this project, we are
proposing the adsorption technology using biochar produced from Char technologies to remove all three
nutrients from Swan Lake water. Based on the characteristics of the lake water, biochar adsorption
technology will be developed and tested on a lab-scale to understand the critical parameters to achieve
optimal efficiency.

2. Objectives:
The global objective of this project is to “Development of biochar adsorption techniques to remove nutrients
from Swan Lake and its scale-up. The specific objectives are:
Obijective 1. Adsorption removal of nutrients (N, P, and CI") from Swan Lake water
1.1 Characterization of Swan Lake water
1.2 Biochar utilization for the removal of nitrogen, phosphorus, and chloride nutrients
Obijective 2. lab-scale units to test the biochar efficiency on the removal of selected nutrients
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3. Methodology:

Objective 1. Removal of nutrients (N, P, and CI") from Swan Lake water

3.1 Characterization of Swan Lake water: Nearly, one-month Swan Lake samples (twice a week) will be
collected to monitor the existing concentration of selected nutrients in the surface water. Apart from the N,
P, and CI~ other physical and chemical characterization of water samples such as total dissolved solids, pH,
dissolved oxygen, total suspended solids, chemical oxygen demand, conductivity, and heavy metals will be
measured as per standard methods?®.

3.2 Biochar utilization for the removal of nutrients

Biochar is produced by the CHAR Biocarbon Inc. organization from wood residues and will be used in this
project. The biochar will be received from CHAR as a complimentary for this project. The received biochar
sample will be ground and sieved to obtain uniform biochar microparticles 1-100 um with an increased
surface area. The treated biochar samples will be dried at 60 °C overnight and used for the adsorption
removal of nutrients. Further, characterization (size analysis, porosity, pore distribution, ash, and moisture
content) of processed biochar will be carried out as per ASTM methods described in the studies of Brar’s
group®’.

3.2.1 Adsorption capacity of biochar for Nutrients: The processed biochar will be subjected to adsorption
studies of selected Nutrients in the collected lake samples. To find the adsorption efficiency, two types of
tests will be carried out: (1) The optimization of the biochar weight at a constant concentration of each
nutrient (10 mg; this will be determined based on the objective 1) individually and in combination; (2)
Optimization of concentrations of nutrients 5-100 mg for a constant weight of biochar obtained from test 1.
Once the optimization of biochar weight and its efficiency was determined, collected lake samples will be
used to test the removal efficiency of biochar in real samples. All the experiments will be conducted at
constant pH (surface water pH) and agitation speed (150 rpm) for 24h in an incubator shaker at 25 + 1 °C and
in triplicates. After incubation, the mixture of biochar and nutrient suspensions will be centrifuged, and the
clear supernatant will be used for estimating the concentration of the un-adsorbed nutrient by the methods
used in objective 118,

Objective 2. Lab-scale unit to test the biochar efficiency

Bench-scale testing will be performed as rapid small-scale column tests (RSSCTs) to validate the
performance of biochar. This approach is critically important before going for the pilot- and full-scale surface
water treatment, to evaluate how real water conditions (e.g., dissolved organic carbon, pH), and water
constituents (e.g., organic matrix, residual chlorine for drinking water) impact the overall nutrients removal®®.
Lab-scale filter: The optimized biochar weight obtained from objective 2.2 will be further used to develop a
lab-scale filter, a rapid small-scale column test (RSSCTs). RSSCT setup: Column experiments will be
conducted using a glass column (1 cm inner diameter, 20 cm long) packed with biochar (2 g and 5 g) and
sealed with glass pearls/glass wool and glass beads to hold the biochar frameworks in place. This type of
packing will give compactness to the adsorbent (i.e. MBEFs). Dr. Brar’s group has already conducted
biochar-packed column tests to study the removal of trace contaminants®. The collected lake samples spiked
with selected nutrients, 10 mg (each N, P, and CI) will be pumped through the column using a peristaltic
pump. Various nutrient concentrations (1 — 10 mg/g) at a different flow rate (1- 5-mL/min) for all nutrients
will be tested for 24 h and the collected samples will be analyzed for residual nutrients as per Objective 1.
Performance indicators: For the lab-scale filter, indicators such as the loading behavior of biochar will be
expressed in terms of the normalized concentration Co/C: (where Co and Ct are the inlet and outlet (at time t)
of nutrient concentrations, respectively) for a given mass of biochar (bed height). Other performance
indicators such as equilibrium uptake of the column, the total amount of nutrient adsorbed, and removal
percent of nutrients will be determined as per our previous studies. Column regeneration: Chemical
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regeneration methods will be adopted from the literature. Briefly, the used biochar will be equilibrated in a
mechanical shaker for 1 h with sodium chloride and HCI for biochar recovery.

4. Project budget:

Timeline: We suggest using a Gantt chart to provide a timeline showing which task will be done when to
achieve each objective

November-
December
2022

July — August | September-

Research goals 2022 October 2022

Project initial meeting at York
University

1. Removal of nutrients (N, P, and ClI-)

1.1 Characterization of Swan Lake water
1.2 Biochar utilization for the removal of
nutrients

2. Lab-scale units to test the biochar
efficiency

Expenditure:

July-August September- November -

2022 October 2022 December 2022 L0t

Expenditure type
Salaries and Wages
Research Associate 2,500 3,000 4,000 9,500
Student 500 1,500 1,500 3,500
Project Management and

corodination 250 500 500 1,250
Professional service expenditure (Lab

analysis) 2,500 3,500 3,500 9,500
Field service (sampling and travel) 750 1,000 1,000 2,750

Subtotal of Salaries and benefits 6,500 9,500 10,500 26,500

Material and supplies
expenditure
Lab consumables and supply 3,000 3,000 3,500 9,500

Subtotal of Material and supplies
expenditure 3,000 3,000 3,500 9,500

University overhead (20% of
total)
Overhead (20%) 1,900 2,500 2,800 7,200

Total Budjget 11,400 15,000 16,800 43,200
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Deliverables:

Objective 1: Optimization of biochar weight as per Swan Lake characteristics to remove the selected
nutrients
Objective 2: Verifying the efficiency of the lab-scale biochar-based filter for the removal of the nutrients
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Prof. Satinder K Brar

Dr. Brar has an H-index of 65 and is a nationally and internationally recognized researcher with exceptional
expertise in the two converging fields of value-addition of wastes and removal of emerging contaminants.
Her research has transcended frontiers and is now adapted all around the world. For example, her research on
biopesticides and biofertilizers using wastewaters is now applied in Vietnam, Morocco, Ivory Coast,
Thailand, Mexico, and India. In fact, she is frequently invited to give talks in different international forums
and conferences, about the wide-ranging subject of applied biotechnology. For example, she was invited by
German, Mexican, Indian and Chinese Academy of Sciences to share her experiences on solid waste value-
addition and the fate of emerging contaminants. She has been counted amongst the most outstanding and
innovative world-class researchers whose accomplishments have made a major impact in her field. She has
been invited by different grant agencies worldwide (including France, Switzerland, Spain, Germany, Poland,
Austria, Malaysia, Australia, US, Taiwan, Hong Kong, India, among others) as a reviewer and expert in
panels that talk volumes about her exceptional research prowess and expertise.

Rama Pulicharla, Dr.

Experienced analytical chemist with a demonstrated history of working in analytical laboratories and
developing validated methods for pharmaceuticals and other organic compounds. Water treatment scientist
with a strong background in water treatment methods, contaminant fate and transport, site remediation, data
collection and management. Skilled in chemistry, Good Laboratory Practice (GLP), chromatographic
techniques, mass spectrometry, elemental analysis, development & validation of analytical methods. Strong
Pharmacy and Chemistry professional background.
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Appendix F: Fleming College Research into use of Calcium Peroxide to Improve Oxygen Levels

Development of a Scope of Work for Research into
Water Quality on Swan Lake

Report Prepored for Friends of Swan Lake Park
April 2022

Barbara Siembida-Losch

ﬂ senme for advamsamint. ;\‘a FLEMING

technologies
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Development of a Scope of Work for Research
into Water Quality on Swan Lake
Report Prepored for Friends of Swan Lake Park

April 2022

Barbara Siembido-Losch, PhD. PEng.

Feming College Centre for Advoncement of Wiater and Wastewater Technologies;
Lindsay, Ondano.

For more information, please contact:

Centre for Advoncement of Water and
Wostewater Technologies

200 Albert 51,5
Lindsory, OMEFY 5E&

cawil.co

Coonright € 2022 Fleming Jolege Cartra for Advonoement of Woter and Woshewaser Technologics
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1.0 Introduction

1.1 Background

Swon Loke, o mon-made loke locoted in Markharm, Ontorio, hos long suffered the effects of
eutrophication, on owver enrichment of minerals and nutrients. & surplus of external nutrient inputs has
resulfedin the continued occumulation of nutrients storedwithin the loke from year toyear. The overol
nutrient lood, occompanied with worm weather conditions, hos ollowed for continued oxygen
depletion (anoxio)l and prolonged cyonobocterio blooms throughout Swan Loke, perpetuating the
eutrophication issue even further.

Currently, phosphorus levels in Swaon Loke are monoged in two woys using Phoslock®, o potented
phosphorus locking technology, ond/or using Polyoluminium Chloride (PAC), on inorganic coogulont.
While these chemicals oddress the phosphorus concerns, they do not necessorily oddress the onoxio
issues within Swon Loke. Anoxic conditions remain a concern for the health of Swon Loke ondin the
long-term core and sustainability of the flora ond founa in the oreo.

1.2 Purpose

The Friends of Swan Loke Park [FSLP)is o not-for-profit orgonization located in Markhorn, Cntario,
Wiorking with the City of Markhomn, the FSLP hove spent several yeors providing input ond feedbock
into important environmentol concerns reloted fo the quality ond treatment of Swan Loke ond its
surrounding environment, Of porticulor inferest is oddressing oxygen levels within Swan Loke through
possible treotrnent options. The focus of this report is to oddress this chaollenge, ond to detail o scope
of work outlining the use of colcium peroxide os o treatment option to improve oxygen levels within
Swan Loke.
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www.friendsofswanlakepark.ca Page 55



http://www.friendsofswanlakepark.ca/

Friends of ,
@ Swan Lake Park Action Plan to End Swan Lake’s Stormwater Role May 2022

2.0 Research on Use of Oxygen Release
Compounds

2.1 Calcium/Magnesium Peroxide

The biclogical mineralization of crgaonic motter in loke sediments consumes lorge guontities of oxygen.
This consumption con lead to more serious issues, including onoxic conditions. A lock of oxygen in the
lake enwircnment can result in the relecse of excess nitrogen and phosphorus from sediment into the
overlying woter. These excessnutrients, in turn, allow for excessive plant and olgoe growth, inevitably
leoding to deterioration of water quality (Lu et ol, 2007 Li et al, 2020). Therefore, the improvement of
dissolved oxygen (DO) levelsis significont in the restoration ond sustainability of surfoce woter bodies.

The common approaches to controlling eutrophic woter include:

1l physical methods (eg, environmental woter diversion/hydroulic control, artificiol oeration,
sediment dredging);

2] chemicaol methods (eqg, flocculation/precipitation, chemical clgo-killing, adding Fe/Al salt or
Phoslock®); and

3) biological methods (eqg, ecological flooting islands, constructed wetlands).

Althowgh these opprooches con occosionolly alleviote eutrophication, they are often chorocterized
by high costs and low efficiency. In oddition, some (eqg biologicol methods) are susceptible to
envircnmental foctors while others (eg. olurminium solts) con be toxic to oquatic orgaonisms (Wang et
al, 2019).

An alternative technigue for the oxygenation of the waoter column ond sediments is chemicd
oxidotion. This technigue conbe performedusing oxygen releose compounds [(ORCs)such os calcium
perovide (CoOs) and/or mognesium peroxide (MgOs). This aternative method avoids the limitation of
mechanicol oeration in the affected areo ond inefficient oxygen diffusion (Lu et al, 2017, Xu et ol 2015
Wang et al, 2019, Li et al. 2020) CoDyis on oxygen relecse compound, comprising a high-energy
peroxide covolent bond, which con easily liberate oxygen when it is in contoct with hydrous media
(Song et al, 2020).

Yarious studies hove proven thot the oddition of CoDs to swrfoce waoter ond sediments, slowly
relecses cxygen inwater, leading to an increase in the DO levels, suppression of onoerobic conditions,
control of water blooming, and aerobic biodegrodation of occumulated orgonic contaminants in the
sediments (Lu et al_ 2017).

In a study by Huang et al. [2017) the oddition of 20 g CaQz to 375 L water containing municipal river
sediments increased the DO (1 mg/L) of surfoce water for eight weeks (Huang et al, 2017). Nykdnen
et ol (2012) observed more prominent effects of increosing the DO levels of sediments for 14 weeks
in loboratory tests (75 g CoQy'm? sediment surfoce) and 40 weeks in field tests (50 g CoOs/nf
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sediment surfoce) when using granuloted CoQs In oddition to the increased DO levels of sediments,
Mylkdnen's study olso showed occelerated oerobic microbiol octivity following CoOs omendment. The
orgonic matter contentsin the pond sediment decreosed from 183 to 4% while the control test showed
no chonges.

Oither studies howve shown thot odding CoOs into sediment could restrain phosphorus releose from
sediment for over 10 weeks, controlling water blooming (Huang et al, 201} In the ocerobic conditions,
phosphorues concentrated in the sediment creates inscluble metol-phosphote complexes ond con't be
releqsed to the water column Cho ond Lee (2002) investigated the effect of CoQszon the growth and
proliferation of o water-blooming cyonobocterium ond cbserved that the phosphote concentration
quickly decreased when Calqwaos odded. Most of the soluble phosphaote waos rernoved within 1 hour,
and an occumulation of precipitated residue wos observed as a result of the reaction with CoOg
Therefore, it could be concluded that the addition of CoOs promotes phosphorus tronsfer into the
sediment from the total woter system (Lu et ol, 2017

In proctical opplications, it is crucial tomodify CoOe permitting the slow, confinuous releose of oxygen.
Application of CoQs in compressed forms such as gronules, briquettes, or as composites with other
rnaterials for surfoce waoter and sediments restoration con meet that requiremment. These coarser
CaDzproducts sink more eosily to the sediment, where oxygen is required Mixing of woter is avoided
to prevent the movement of nutrients to the surfoce ond the growth of olgoe and oguaotic plants (Lu
et ol, 2017)

In oddition, using other materials to embed Col: powder to achieve more controlloble release rates
hove been studied The composite of CoOs and steoric ocid was found to hove a longer oxygen-
releqsing period, a milder effect on pH, ond reduced 79.6% total phosphorus (TP in 35 doys compared
to CoOz powder during experiments with urban river sediments (Li et ol, 20014}, Zhou et ol. (2071 mixed
colcium peroxide maoterial with water purification sludge ond cement, suggesting thot modified
colcium moteriol can releose oxygen continuously ond slowdy, effectively reducing the dissclved
incrgonic phosphorus concentrotion of the overlying water ond pore water.

The oforementioned research demonstrates that use of CaQs moy hove promising treotment effects
on the increase of DO ond should be considered for use in Swon Loke. The following scope of work
outlines how to introcuce ond assess its treatment capobility.
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3.0 Proposed Scope of Work

The following scope is ol encompossing, meaning it contains the full suite of recommended
porometers and analytes to be tested for moximum results. This scope is o droft and open to
feedbock and input from stakeholders and researchers working on Swon Loke. In on ottempt to keep
costs low, two treatment totes hove been included, however it moy be beneficial to inclede o third
freatment tote to evoluote o ronge of CoO:zconcentrations ond their effect (high vs low).

3.1 Laboratory Scale Testing
Sample collection and characterization

Sediment somples from Swaon Loke would be collected with a colurmnnar sompler from the top 40 cm
layer. Owerlying water would be collected in plostic buckets ot the some fime, of o depth of
approximately 35 - 4 m (depending on sampling site) Sompling would occur during summer months
(July — August) when onoxio conditions ore the most severe within the loke. The collected somples
wiould then be transported to the CAWT loborotory immediotely ofter sompling  To maintoin somple
integrity all somples would be kept cool during fronsportation, ovoiding light exposure and
disturbonce.

Termnperature, pH, conductivity, dissolved cuygen (DO), and oxidotion reduction potential (ORP) in the
owverlying water would be onolyzed immediately following somple collection and while on site. Prior
to commencing experiments, sediment and water somples would first need to be charocterized The
following porometers ore recommended, ond would be onolyzed in the CAWTs 150 170252017
accredted laoboratory:

Sediment: armmonia, nitrate, nitrite, total Kjeldohl nitrogen (TEM-N), total phosphorus (TP), totd
solids [T5), volatile solids (VS), total organic corbon (TOC), moisture, total ond dissolved iron
(Fe), Aluminum (Al), Mognesium (Mg), ond Colcium (Cal, dissclved Chloride (CI), ORF, pH,
alkdlinity, odencsine triphosphate [ATP), DO

Owerlying wgter: ormmonio, nitrate, nitrite, TKN-M, TP, soluble reactive phosphorus (SRP, also
called orthophosphate], total suspended solids (T55), TOC, total ond dissolved iron (Fe,
Aluminum [Al), Mognesium (Mg), and Calciumn (Ca), dissolved Chloride (CI), ORP, pH, alkolinity,
DO, colowr, turbidity, ond conductivity

Experimental set-up

Following the collection ond charocterization of sediment ond overlying waoter somples, experiments
wiould be carried out under the following operating conditions:

Equipment: 2 totes (1 treatment tote and 1 control)
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sompling locotion ond timelines: sediment and overlying water somples would be collected

from Swon Loke during surnmer {July-August)

Somple volume: 1000 L of loke sediment ond 1000 L of the sediment overlying water
Oxidaont: gronuloted Collz

Doses: suggest either 100 g CaOs/m? or 10000 g CoOs/m? (estimated amount of CaOszis 15 kg)

Somple agnalysis of the overlying water ammonia, nitrate, nitrite, fotal Kjeldohl nitrogen (TKN-
M), total phosphorus (TP), SRP, total suspended solids (T55), TOC, total and dissolved Fe, Al Mg
Ca, dissclved CI, ORP, pH, dkalinity, DO, turbidity, temperature ond conduc tivity

Somple anolysis of the sediment; TKN-M, TR, totdl solids (T5), volatile solids (VS), total orgonic
corbon [TOC), Fe, Al, Mg, Ca, Cl, ORP, pH, odencsine triphosphate (ATF), DO, temperature

The onolytical methods tobe used are outlined in Toble 1 {over).
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Tabdbe L A summary of the analytical methods used ot the CAWT for the analysis of the sediment and

overlying woter porameters.

CAWT

Analyte Test Method  Accredited®  Reference Method Unit Reporting
Lirnit
pH M3 Yis ShA 4500-H+B nfo nfa
conductivity rAS31 Yes Sk 25108, ys/fcm 4
furbidity 552 Yes sk 21308, NTU L
clkalinity rASS] Yes SM 23208 mgfL S0
ORFP M5S55 Mo ahdA 2850 'y n/a
Do h554 Mo b 4500-0 H magfL o
Amnmonio rAS4E Yes In-house magflL 0020
Mitrote MAS32 Yes EFA 35327 mgfL 0.020
Mitrite M532 Yes ERFA 3532 mgfL 0.008
TEN M533 Yes EPA 3512 mgfL 027
Ll h534 Yes s 4500-PE magfL .01
SRP h534 Yes oM 4500-P-E magfL 0.003
T PASS] Mo EFA IBO mgfL 3
VS PASS] Mo EFA IBO mgfL 3
T35 M545 Yes b 25400 mgfL 3
LUMINULTRA MICROBIAL,
ATP M55 Mo MOMITORING ([QGA- pg ATP/mL nfa
25/ QGEA-100)

TOC hAS4T Yes SMS3I0E 'L 1o
Cotions/anions h54T Yes ASTM DEP1IR-09, SMANC B mgfL

“1BONEC FO252017
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Test plan
The following experirments would be carried out toidentifly the effect the addition of colcium peroxide
will hove on DO ond phosphorus levels in sediment and overlying water.

Step k Two reoctors (totes) nomed A ond B would be operated os follows: Reactor & would act
os a blank (control) test and would be filled with sediment and woter collected from Swon Loke
without any oxidizing ogent. Reactor B would be filled with the Swan Loke sediment ond overlying
water ond a granulor grode of caolcium peroxide (CoOy) spreod evenly over the sediment surfoce
(concentration to be determined).

Step X Allreoctors would be sealed and kept in an environmental chomber in the dark of 207°C
for 4-6 weeks.

Step 3: Sediment somples would be collected from the reactors hwice o week using o sample
corer. The owverlying water somples would twice o week be collected half woy between the
sediment and woter surfoce. Somples wiould be analyzed for porometers outlined in Experdmental
sef-up.

Statistical analysis and data interpretation

The experimental doto would be statisticolly onalyzed, colculoted, ond plotted using Excel softwore.
The overoge value, stondord deviation, and vorionce of the dotowould be analyzed. The meon would
be testedusing t-test methods with o significance level of p < 005

3.2 Bench-5cale Testing - Bioavailable Phosphorus Assay (Optional)

Phosphorus bioovailability in loke sediment is an importont foctor to consider with regards to Swan
Loke's potentiolly worsening trophic stotus Internal phosphorus relecse from sedirment could become
a predominant long-term source of phosphorus to the water once the externol phosphorus lood is
controlled The total and/or dissolved phosphorus concentration may not be adeguote to assess the
phosphorus releose risk associated with its presence in notural waters. Before an environmentolly-
sound and long-terrn phosphorus monogement strategy for Swon Loke con be developed, it is
importont to understand whot forms of phosphorus occur in sediments, the dynomics of cycling
between forms of differing bioovaoilability (e, ovoiloble for uptoke by plants ond oguatic biota), ond
the processes controlling sediment phosphorus removal Sediment somples collected from vorious
locations along the loke would be subjected to varying onoxic conditicns, changes in pH, ond perhops
temperature, to identify the foctors thot influence the releose of phosphorus, which is either
parficuote-bound or dissclved in the overlying water.

Lising this information, we con ossess how to best monoge phosphorus o minimize environmental
impocts.
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Therefore, it is importont to investigote the potential release of bioavailoble phosphorus from the
lake's sediment. This can be done in abench-scole study (onoerchic chamber /glove box) by simuloting
onoxic conditions in the collected sediment somples. The study would determine and ossess the
environmental foctors influencing phosphores mobilization from sediments (eg pH, temperature,
redox). Additionally, while onalyzing the sediment composition the levels of bioovoiloble phosphorus
froctions that are relecsed from sediments under wvaricus environmental conditions could be
determined The CAWT hos on clgdl bioossoy in ploce to determine ond monitor the bicovailcble
fractions of phosphorus inwater ond sediments. It wiould be of great value to monitor this parometer
over severa seasons to evoluote changes.

The CAWT has the capobility to perform this testing should there be interest in pursuing this work in
future.
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4.0 Proposed Timeline and Budget

Anficipated Start Date: June 13, 2022

Anticipated End Dote: September 14, 2022

Duration: 14 weeks

Een Cra Sarnpla Calciun Puroside Deanoirisslom B _—

Frase e ny chiaraeita el 2a o Expr ihimaiis S E Ha
Duracie |widais] . 2 E ) 12
Antripaed Swart Daas 13- Jui-22 I dun-X2 18-Jul-22 23-Aug-2T 13- Juw-22
Anmipaped End Dare -lui-22 0E-Jul-22 15 Bug-22 15-5ap-22 16-5¢ g2
Salary & Benelics
Frojao Madaganne i & Coorditation % 415 5 &2 = 33 L 1,348
Pt s el S e P LISD 3 BEl 5 32 5 1,33 13 5 3,647
Lab & rabysis & OQuality AsSuraeos 8 133 = =407 s 10,135
Ok raCetn s B gl % TET & LT i 3| 5 3,673
Stefenr b r Lo ¥»5 5 i, 30 ¥»5| s i TES
SUBTOTAL Sallaries B Bamwlins 5 im 5 15937 5 14 B3 2355 | 5 BDARS
Moo i vl
Lab Corimmables & sopplas 5 1y = 3,883 s 4 330
ek et al Sugdlis 5 15 3% =6 5 EXS
Travil & Skigding 8 1130 = 138 s 4,453
SUBTOTAL Mo Cagital 5 - 5 123 5 7565 - 5 S35
Fewrhead, Adenln B Coamingamy
O i et | 209 % 434 5 T 4430 o 5588
Cowinge ity [S¥] b s 5 15 = 1102 13| = 1,453
SUBTOTAL Mo Cagital 5 530 5 B2 35 553 BE5| 5 7481
Total Budget 5 2,550 5 4137 5 2T 887 2334 % 37,293

Budget is an esfimale baosed on maximum mumber of paoromefers onalyzed: it can be reduced ond

optimized of request.

g
AN
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About the CAWT

Fleming College’s Centre for Advancement of Water
and Wastewater Technologies {formerly the Centre for
Alternative Wastewater Treatment) is aresearchcentre
locoted at the college’s Lindsay, Ontorio, Canoda
compus. Whenits doors opened in 2004, the CAWT was
primarily focused on researching trectment wetlond
systems ond phytoremediotion technologies for cold
climotes.

No longer focusing on just adlternative technologies, in
the lost decode the CAWT hes goined on international
reputation for engoging in innovative waoter ond
waostewocter cpplied research ond offering technology

development services to the privote secto,
governments, non-governmental ogencies, ond fo
universities.

Designed for customizoble operations and project
implementation, the CAWT is o unigue centre with
odvanced infrastructure and on-site facilities.

The CAWT is ISO/IEC 17025 certified by the Canodian
Association for Laboratory Accreditction (CALA)
porticipotes in the CALA Proficiency Testing Progrom,
aond hos passed the VerifiGlobol Peer Assessment
(ISO/IEC 1702022012 Conformity Assessment in the scope
of 1SO 14034:2016 Environment ol Manogement — ETV].
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Brett Goodwin, PhD

Vice President, Applied Research &
Innovation

Fleming College

t; 705 324-9144 x3093

e; brett goodwn@flemingcollegeca

Mary Lou Mclean

Manager, Office of Applied Resecrch
& Innovation

Fleming College

t; 705 324-9144 x3080

e: mary_loumclean@fiemingcoliegeca

Jennifer Andersen, M.Sc

Manager

CAWT

t; 705 324-9144 x3048

e; jenniferandersen@flemingcallegaca

Fleming College
200 Albert 5t.S,
Lindsay, ON K9V 5E6

cawt.ca
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