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LAKE MARGARET ENVIRONMENTAL MANAGEMENT PLAN 2010 

PLAN OBJECTIVES 

The objectives of the Environmental Management Plan for Lake Margaret and associated 
Environmentally Sensitive Lands (hereinafter referred to as the subject lands) are as follows: 

•	 Maintenance of the biological integrity of the Lake Margaret ecosystem through the 
preparation of a lake water quality management strategy. 

•	 Maintenance and enhancement of passive recreational opportunities within the subject 
lands through the development of an operations programme. 

1.0 PURPOSE OF THE MANAGEMENT PLAN 

The Lake Margaret Estates land is comprised of approximately 84 hectares in south-central 
St. Thomas, Ontario as shown in Figure 1: Location. 

The land was used in the past for agricultural purposes and aggregate extraction. The west half 
of the site supported an aggregate production facility for about 50 years, with active production 
ending more than a decade ago. A by-product of that operation is a water-filled pit that was 
developed and improved by Doug Tarry Limited creating the now-existing water body known 
as Lake Margaret. 

The urban development adjacent to the Millcreek Valley and Lake Margaret is known as Lake 
Margaret Estates and has been developed by Doug Tarry Limited, who developed these lands in 
accordance with environmental impact studies. The EIS recommendations along with their 
implementation status current to the date of this Environmental Management Plan are 
contained in Appendix A. 

The development of Lake Margaret Estates is almost complete and Doug Tarry Limited 
proposes to transfer specified portions of the lands to public ownership. The lands proposed to 
be transferred are shown on Figure 4. 

The purpose of the Lake Margaret Environmental Management Plan is to ensure that the 
environmental integrity of Lake Margaret and the subject lands is maintained. The principles 
contained in this report will be the basis for the ongoing management of Lake Margaret and the 
subject lands. 

1.1 THE STUDY PROCESS 

In 2002 the original Lake Margaret Management Plan was prepared with input from Doug 
Tarry Limited, The City of St. Thomas, the Kettle Creek Conservation Authority and the Public. 
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2 
A summary of that planning process is found within Appendix A. 

In 2007 a working group consisting of representatives from Doug Tarry Limited, Directors of 
the City's Environmental Services, Planning and Parks and Recreation Departments, and 
Leonard + Associates in Landscape Architecture (the consultant retained to assist the 
participants), was struck to review the principles of the original Lake Margaret Management 
Plan. 

This working group met on a number of occasions with a view to the development of a more 
current Environmental Management Plan for the subject lands, contemplating implementation 
by The City of St. Thomas. 

1.2 PUBLIC CONSULTATION 

A public information centre was held in November 2008. It was attended by residents of the 
Lake Margaret Estates development and surrounding residential areas, along with other 
residents of St. Thomas. 

This session was held to communicate the refined program strategies that had been developed 
by the working group since 2007. 

The input gained from these stakeholders was taken into consideration in the subsequent 
deliberations of the working group. 

Another public information centre was held in January 2010. 

A summary of the input gained at both public information centres is found in Appendix B. 

2.0 MANAGEMENT PRINCIPLES 

2.1 WATER QUALITY 

During the 2007 fall season, the working group agreed that existing water quality data collected 
by Stantec Limited and funded by Doug Tarry Limited prior to 2006 should be audited by a 
consultant who would then determine additional data collection and analysis requirements, if 
any. This would lead to the development of response plans for the resolution of specific water 
quality concerns should these emerge in the future. 

In 2009, Doug Tarry Limited retained a biological consultant familiar with the Lake Margaret 
Management Plan to assist with water quality management issues. The committee believes that 
the data and analysis relating to that project will be beneficial to further assessment of the water 
quality of Lake Margaret. 
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3 
During the 2009 summer season, the biological consultant was also directed by Doug Tarry 
Limited to review his suggested original data collection and analysis program for Lake 
Margaret in the context of The Mill Creek-South Block Sub Watershed Study Addendum, (City 
of St. Thomas, May 2009), and questions and correspondence compiled by the working group 
relating to a potential water quality monitoring program of Lake Margaret that would be 
recommended in the Environmental Management Plan. 

2,2 WATER QUALITY MONITORING 

The biological consultant has prepared the Lake Mar~aret Aquatic Summary & 

Recommendations Report Update. A range of management options were established in the 
document, identified as: 

1. Do nothing, 

2. Continue monitoring to track annual trends and changes, 

3. Upstream phosphorus management, 

4. Eames Drain Wetland Construction, 

5. Physical intervention (aeration, pumps, mechanical circulation, extend bottom draw pipe to 
deeper waters) to aerate or remove anoxic water, 

6. Chemical intervention (typically lime addition to bind phosphorus to isolate it from plant 
uptake) and/or 

7. Biological intervention (fish population management) to adjust predator prey relationships 
and focus on more phytoplankton consumers. 

The report noted that decisions relating to Option 3 through 7 should be deferred until the 
monitoring data identified in Option 2 has been collected and analysis has taken place. 

2.3 PROPOSED WATER QUALITY MANAGEMENT STRATEGY 

The Lake Margaret Aquatic Summary and Recommendations Report Update (Appendix C) 

outlines the components and costs of a comprehensive water quality sampling program and 
will recommend a monitoring program for the years following the adoption of this Plan. 

Based on the content and conclusions of this Report Update, it is recommended that a cost 
sharing arrangement between the City of St. Thomas and Doug Tarry Limited be considered to 
fund the preparation of a lake water quality management strategy, prepared by a qualified 
consultant. It is anticipated that the study terms of reference for the strategy will include the 
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4 
need to undertake a comprehensive water quality monitoring program during a two year 
period and the provision of a resolution to the range of management plan options identified in 
Section 2.2. of this plan. The cost of the strategy will be determined at the time of approval of 
the terms of reference - at this time, given the anticipated two years water quality monitoring 
program, the estimated cost is $30,000 per year for two years, totaling $60,000. 

The cost sharing arrangement will require the approval of the City of St. Thomas and Doug 
Tarry Limited. 

The full contents of the biological consultant's report are contained in Appendix C to this plan. 

2.4 WATER ACCESS 

Water taking
 
There is a formal agreement providing for water taking by Canadale Nurseries and a terminable
 
license with Parkside Collegiate for irrigation of its sports field.
 

Watercraft
 
Watercraft will not be permitted on the lake.
 

The only exception to the watercraft prohibition is for rowing sculls, coaching boats and a
 
temporary dock associated with the rowing programs offered to local high school students that
 
are operated and insured by the provincial rowing federation and established as a use prior to
 
the development of the 2002 Master Plan. Restrictions may be placed with respect to period of
 
use, time of use and type of motor used.
 

There is a location owned by the City on the north side of Lake Margaret that provides access to
 
the lake for watercraft used for emergency services and site maintenance and operations.
 

Fishing
 
There will be no fishing on Lake Margaret.
 

Waterfowl management
 

While acknowledging that many of the waterfowl species present are not problematic, Canada
 
Geese management may be needed in the future.
 

2.5 RESTRICTIVE COVENANTS 

A 3m wide parcel along the north shore of the lake provides an environmental and maintenance 
buffer between the waters of Lake Margaret and the adjacent residential development. This 3m 
width also provides municipal access for emergency services, and site maintenance and 
operations. 
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5 
Doug Tarry Limited has registered restrictive covenants on title to this buffer strip on the east 
half of the north shore of Lake Margaret that enables adjacent property owners to enter these 
lands for passive recreational activities only. 

Subject to legal review by the City of St. Thomas, similar restrictions may be registered on title 
to the western half of the Environmental Maintenance Buffer. 

2.6 MANAGEMENT AREAS 

The environmental system for the Lake Margaret area, delivered within a conservation-based 
setting, consists of the following components shown on Figure 2: Management Areas. 

Area A: Lake Margaret (for the purposes of this section, referred to as "the lake"). 

Area B: A naturalized area in the north-west quadrant of the subject lands that serves as a link 
to Pinafore Park, in which the municipality will construct a connecting tTail. 

Area C: A natural area south of the lake with an east-west trail described in Area D. 

Area D: The Angus McKenzie Trail connecting the lakeshore with the Sunset Drive access point 
to the west. 

Area E: Jim Waite Park, a neighbourhood park located at the east end of the lake, accessible 
from Lake Margaret Trail. 

Area F: A butterfly meadow and storm water management facility located east of the lake 

Area G: The natural valley lands of Mill Creek, with trail access at specified points. 

Area H: Storm water management facilities north and east of the lake, surrounded by 
residential development, and adjacent to the Mill Creek lands. 

Area I:	 An environmental and maintenance buffer along the north shore of the lake which 
provides a boat launch ramp for Emergency Services and access to the lake waters for 
operations and maintenance purposes. 

2.7 ACCESS, PATHS AND STRUCTURES 

Trail types based on different uses is indicated on Figure 3: Recreation Use Context. 

A multi-use path about 205m wide, surfaced with asphalt or concrete and maintained year
round, provided within an enhanced municipal road allowance, establishes a connection from 
lands south of Southdale Road with Pinafore Park to the north-west. This connection is 
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6 
designed to be accessible and as well as to accommodate all populations for activities such as 
walking with strollers, cycling and roller-blading. The municipality intends to construct an 
asphalt pathway of similar width to complete this connection to Pinafore Park which will be 
maintained on a seasonal basis. 

A trail approximately 3m wide, surfaced with on-site granulars and located along the south 
shoreline of Lake Margaret (known as the Angus McKenzie Trail) is designed to accommodate 
most populations for activities such as walking, strolling, nature observation and visual access 
to the shoreline. It was constructed by Doug Tarry Limited on an abandoned haul road. It will 
not be maintained during the winter months. 

A trail approximately 1m wide, providing access to the Lake Margaret area through the Mill 
Creek ravine, is designed to accommodate most populations for activities such as walking, 
strolling, and nature observation. This route existed for the most part at the time that the 
original Master Plan was approved. Various structural improvements such as paths and access 
improvements including stairs and bridges have been implemented in the Mill Creek Valley by 
Doug Tarry Limited since 2002 to facilitate pedestrian movement through less accessible parts 
of the site. 

Motor Vehicle access for trails will be restricted to service vehicles only. 

The construction of a shoreline viewing platform for the purpose of environmental appreciation 
may be considered at some point in the future. 

The community should be allowed further input on recreational structures that may be installed 
at the east end of Lake Margaret in Jim Waite Park through a Public Information Session. 

2.8 TRAIL AND HABITAT IMPROVEMENTS 

In addition to the trail and access improvements noted above as already completed by Doug 
Tarry Limited, a number of habitat improvements have also been made by Doug Tarry Limited 
so as to implement the recommendations of the Environmental Impact Study for the Lake 
Margaret development. 

These improvements include activities intended to: 

- Maintain and enhance the natural features and functions of the surrounding lands 

- Provide opportunities to connect the natural habitat surrounding the lake and the Mill Creek 
ravine with surrounding community facilities 

- Ensure resident and user safety with respect to natural and human hazards 

Doug Tarry Limited I City of 51. Thomas Lake Margaret Environmental Management Plan 
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7 
- Protect, maintain and enhance the fishery and aquatic communities of Mill Creek and its 

tributaries 

- Protect, maintain and enhance the quality and quantity of the surface and groundwater 
resources in the sub watershed 

A description of the specific trail and habitat improvements that have been made in 
implementing the environmental impact study recommendations and the works yet to be 
completed is found in Appendix E. 

3.0 LAND OWNERSHIP 

Transfer of Lake Margaret and subject lands by Doug Tarry Limited to the City of St. Thomas is 
associated to a successful agreement being negotiated by Doug Tarry Limited and the City of St. 
Thomas. 

3.1 IMPLEMENTATION 

It is anticipated that the Management Plan will be implemented through an agreement between 
The Corporation of the City of St. Thomas and Doug Tarry Limited. The agreement will 
incorporate the management principles enunciated within this Plan and define responsibilities, 
if any, of the parties for resource monitoring, resource management and the management of 
passive recreational opportunities provided on the subject lands. 

The management principles for Lake Margaret that are outlined in this report will be 
implemented through: 

- An aquatic monitoring programme, ensuring that the biological integrity of the Lake Margaret 
ecosystem is maintained. 

- A capital development programme enhancing the recreational setting afforded by the 
ecosystems of the site within a conservation-based setting that complements the existing 
recreational and habitat improvements that have been made to date by Doug Tarry Limited. 

- An operations programme, based on management protocols that are carried out on a 
systematic basis, providing a safe and enjoyable user experience 

Contribution by Doug Tarry Limited towards the costs of implementation of the Lake Margaret 
Environmental Plan 2010 will be the subject of negotiation between the company and the City of 
St. Thomas. 

Doug Tarry Limited I City of St. Thomas Lake Margaret Environmental Management Plan 
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3.2 PROPOSED OPERATIONS BUDGET 

The proposed operating budget outlined below includes site maintenance and site inspection 
activities required under statutes such as the Occupiers Liability Act, property and liability 
insurance and a project administration allowance. 

The annual operations budget is estimated to be $10,000. This estimate is for parkland and 
natural areas and does not include Lake Margaret and any water related management costs. 

3.3 PROPOSED CAPITAL BUDGET 

The City may, in the future, undertake to enhance the lands currently owned by the City and 
shown on Figure 4 in this report subject to capital budget approval. The proposed capital 
projects identified below are contemplated: 

- Construction of a 3m wide asphalt trail connecting the Lake Margaret loop trail to Pinafore 
Park: $50,000 

- Park development at Jim Waite Park: $100,000 

- Shore line observation platform: To be determined 

At this time staff is not aware of any capital requirements to the City related to the proposed 
transfer of areas C and G as shown on Figure 2, which comprises a portion of lands shown on 
Figure 4 owned by Doug Tarry Limited. 

Any future capital costs for Lake Margaret should be identified through the lake water quality 
management strategy under section 2.3 of this report. 

Mike Leonard O.A.LA , C.S.L.A. 
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APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS 

STATUS 2010 
I 
I 

I No. RECOMMENDATION I BLOCK ACTION TO DATE 
I 

GOAL NO. 1- To maintain and enhance the natural features and functions ufthe Lake Margaret Estates lands
 

I
 V\ddress nutrient loading from the Eames Drain 

~quatic connection to Mill Creek from Lake
 
~argaret
 

2 

pedication of Lake Margaret (and shoreline access) 3 

o the Kettle Creek Conservation Authority 

Block 3, 4, 5 or 6 

I 

Diversion of tributary drain upstream . Data collected and reports written for 
2001,2002,2003,2004,2005 Stantec, 2008 Dillon, 2009 ALSlTarry/Biologic,201O 
Biologic. Report by Biologic to be presented September 2010 with 
recommendations to address nutrient loading. 

ONGOING 
Two connections; one through a pipe in Block 12 in the north and and another 
through a pipe in Blockl I in the east. The former feeds the wildlife enclosure pond 
at Pinafore Park. The latter provides water to a man- made stream traversing Blocks 
11 and 20. 
Management plan approved by Council April 14,2003; resultant agreement between 
KCCA and Tarry complete 2004; KCCA/ City draft agreement submitted Spring 
2005. KCCA discontinues negotiations to become manager and owner of Lake 
Margaret and the associated natural heritage features contained within Plan I I M 
105 in 2006. ONGOING with the City of St. Thomas, 2007 to present. 

Phase I 

Block 3, 4,5, 6 or 13 

Appendix A Lake Margaret Environmental Management Plan, September 20 I0 



APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS
 

gd September 2 xpp1!:l10 
Iestablished. 
Aquatic and riparian plantings by SI. Joe's students 2005-2006 in and around turtle 
pond. 
Butterfly meadow created spring 2008 behind lots 8 to 12 Phase 5 in Block 17. 
Wood duck boxes and Peterson Oval bluebird boxes added 2008-2009 to Phase 5 
SWM. ONGOING 

I STATUS 2010 
, 

No. RECOMMENDATION BLOCK ACTION TO DATE 

4 ~oodland enhancement/expansion areas on Phase I Blocks 6, 13 and 22. Phase I lots I to 7 future Phase 5 planted with 20 white spruce by tree spade 

~onservation blocks as shown on plan 2001.City Hydrant used to water woodland adjacent to Warbler Heights 2001 and 
2002 on lots I to 7 future Phase 5. Woodland meadow at rear oflots 7 to 12 
watered by 1000 gallon tanker in drought conditions2001. 
Block 17 woodland meadow at rear oflots 8 to 12 Phase 5 planted 2004 by SJ 
students with Burr Oaks. 

I Expansion ofBiock 22 woodland into Block 6 as an extension oforiginal 
contemntated SWM Dond area 2005. PlaDtin" same fall 2005. 

ii' 
I ! I I I 

, 

I j
, 

5 lDedication of conservation blocks to the Kettle Phase I (See recommendation3.) ONGOING with the City of St. Thomas 

~reek Conservation AuthDrity 
I ! , 

1I 

6 !Terrestrial connection/linkage from Lake Margaret Phase I COMPLETE ,May 2000 
o Mill Creek, through culvert under collector road 

I
 
i
 
I
 
I
 

I
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I APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS 

STATUS 2010

h	 I 
I No. 
I 

7	 ~nhancement plantings and woodland edge creation fhase I I COMPLETE - Block I and 2, Plan II M 105, Phase I, Large White Spruce, Red 
1Uong top of bank adjacent to Mill Creek Ravine lock 6 Block 9 IPine and Sugar Maple transplanted by 80 inch tree spade along top of bank,2000. 
, 'COMPLETE Block 9 from Block 20 southeasterly along Block 28 through F. Tarry
i !Lands to Block 8, 2000 . White Spruce along Eastern limit ofBlock 8 Complete 

'2001 (More work needed in Block 8 as Trail location fInalized.) 
Plantings along woodland edge and top of bank by StJoe's students in Blocks 201 
and 23 as well as the western boundary of Block 17, Block 6 at Pinafore Lake future 
PhaselO, Block 22, Block 6 at Pinafore Phase 7 . Trees moved adjacent to wildlife I 

enclosure along top ofbank north west limit Phase 7 by hand and tree spade spring , 
and fall 2005. Turtle nesting sand supplied for top of bank adjacent to Pinafore Lake 
at several sites including the end of Mourning Dove, the end of Osprey, adjacent to 
trail into block 15 on lot I Mourning Dove and lots 14 to 16 Hummingbird Phase 6 
See also Recommendation 4 Butterfly Meadow Phase 5 ONGOING 

Phase I COMPLETE 
Phase 2 - 320 White Spruce planted by DTL to be protected by DTL by Agreement 

'hase I, 2,58	 [free preservation measures to be included in the 
lock 6, Block 9 

and Restrictive Covenant in favour of Canadale 
Phase 5 Lots I to 7 Five Meter No Cut Zone in restrictive covenants inclusive ofan 

revelopment process 

, extra 2 meters at the rear of lot 7 to protect a mature Shagbark Hickory. 
Phase 5 SWM Pond extended southerly by 218 feet into the developable area to 
protect the mature hardwoods in Block 22 which was originally contemplated as the 

site for the original stonn pond in Plan II M 105 I 

, 

U	 I I 

Appendix A Lake Margaret Environmental Management Plan, September 20 I0 
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I APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS 

STATUS 2010
 
L----.
 

II 
,, 

No. 
,
i RECOMMENDATION BLOCK 

9 ~nhancement ofexisting linear terrestrial links Phase I 
~ough plantings and tree preservation measures Block 6 Block 9 
1 

I 

10 ~ontinuation ofDoug Tarry Ltd. and KCCA f'\ll Blocks 
,,partnership in tree planting within the Mill Creek i, 

! 
I 1u"ea 

I 
I 
I 

IRe-configuration of Lake Margaret Shoreline to IBl0ck 3, 4, 5, 6, II, 12, 13, 
,.mprove aquatic habitat frl4
I 

i 
ACTION TO DATE 

I 

iCarolinian plantings around the Sauve SWM pond and along Mill Creek (2000) ; 
Iplantings surrounding the large Lake Margaret SWM pond and man- made stream 
I around the site ofthe historic Mill Creek crossing and trail to lake Margaret in what 
are now Blocks 19,20 and 23. Blocks 20and 23 planted (2001) Tree planting along 
south shore ofLake Margaret (2001) by SJ students .Block II planted 2004 Block 
20 enhanced 2004 by both DTL with a second plan and by SJ students with Burr 
Oak. In 2005, Block 19 brushed and planted by SJ students. 
Thirty White Spruce transplanted by tree spade from Parish fann to south side of 
trail Block 20, Fall 2007, by DTL. 

ONGOING 
Fifteen thousand trees planted post EIS in the Eames watershed along Southdale 
Line.Twenty thousand in Mill Creek Ravine and around Lake Margaret. White 
Spruce planted on berro along Southdale at Lake Margaret Station. Mill Creek 
Ravine planted in the years between 2000 and 2008 from Southdale at traction line I 
bridoe tn P;nafore Lake. Includes parts of Blocks 16 through 19 and Block 28. 
COMPLETE i 

I 

I 

I 

, 

I, 

12 ~mprovement and enlargement of spawning areas 

13 Riparian planting program 

lock 4,5 

lock 3, 4, 5, 6 or 9 

10 Meter gravel strip along south shore of Lake Margaret to improve spawning. 
COMPLETE 

ONGOING cattails planted along south east shore Lake Margaret. Willow along 
Phase I SWM. Circa 200 I all SWM ponds planted 
Butterfly meadow stream willow planted Block 20 circa 2001. ONGOING 

14 pedication of Lake Margaret to the Kettle Creek 
Fonservation Auth~rity to provide long term 
management expertIse 

Block 4, 5 and 6 ONGOING with the Corporation of the City of St. Thomas. 

15 IEstablishment ofa management easement Or land IBlock 4, 5, 6, 13 IONGOING with the Corporation ofthe City of St. Thomas. 
bwnership for KCCA to permit management of the 'I I 

(Lake and Lakeshore 
i ----LI _ 

Lake Margaret Environmental Management Plan, September 2010 Appendix A 



APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS
 

STATUS 2010
 

I 

No. RECOMMENDATION BLOCK ACTION TO DATE 
! 

16 ~stablish monitoring program for Lake Margaret Block 4,5,6, 13 and 14 Formulation of a Management Agreement between the Corporation ofthe City of 
1'nd the constructed wetland through joint agreement St. Thomas and Doug Tarry Limited and modifications to the Management plan are 
"etween the KCCA and Doug Tarry Ltd. ONGOING. 
i 

! i , 

17 Preparation ofa 'Lake Margaret Management Plan' Block 3, 4, 5, 6, II, 12 or IPlan complete (see recommendation 3.) Modifications to the plan are underway with 
o insure the long term continuity of management 13 the Corporation of the City ofSt. Thomas and Doug Tarry Limited. ONGOING 

1 [principles for the lake 

Phase I Stream constructed with carp barriers at waterfall. COMPLETE 
Fingerlings observed exiting downstream at culverts at east end of Lake Margaret 

18 ~ermanent connection of Lake Margaret to Mill 

freek to promote fish passage
 
and this passage way should be kept clear.
 

, 

Goal No.2 - to provide opportunities for recreational and social linkages between natural and community facilities for existing and future residents of the Lake
 
Margaret area and the community at large.
 

Completed access points on DTL plans of subdivision in Phases I, 3 and 6. Trail at 
south end of Mourning Dove is fenced and complete with cement sidewalk over top 

19 ~ccess points to Mill Creek ravine system I Phase I 

~roughout development plan IBlock 4, 6 or9
 
ofbank similar to the walkway from Hickory Lane to Block 20.
 I 

! , 
i 

i 

Phase I ~stablish a Trail Master Plan for the Lake Margaret 20 
Linkages are complete. Block 3,6,9, 10~states lands that connect with adjacent lands and
 

and uses
 
, 

Appendix A Lake Margaret Environmental Management Plan, September 2010 



I No. 

21 

22 

23 

24 

I 
! 
! 

25 

I 

APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS
 

RECOMMENDATION 

!Provide trail access around the lake in the form of 
akeside pathways and road allowances 

'Connect trail through stormwater management area 
s a link to lands in the east 

Provide safe access to schools and future 
ommunity facilities through Lake Margaret Estates 

I 

!Provide and maintain rowing practice facilities on 
,"",ake Margaret for area high schools including a 
owing club facility 

! 
I 

~stablish constructed wetland in conjunction with 

he Environmental Leadership Program of St. 
oseph's Secondary School 

STATUS 2010
 

i 
I BLOCK 
I 

iBlock 3, 4, 5, 6 ,, 
I 

'Phase I 

All Blocks 

Block 3, 4, 5, 6, 14 

Block 13 

, 

i 

ACTION TO DATE 

Bike path from Southdale Line to boat well Block 5, completed with double 
plantings ofnative tree species along the path. 
Link from boat well Block 5 to Block 12 underway with approach to Pinafore paved 

at Block 12 and Hummingbird Lane.
 

Block 4 graveled trail installed 2003, planted 2004.
 

Trail complete Blocks 4, 12, 13. 

Angus McKenzie Trail Complete. 

: 
As approved by Environmental Services in each Phase. ONGOING 

I 
, 
i 
I 

ONGOING i 
Rowing for high schools: I 
2000 to 2010. I 

I 
This is addressed in the KCCAITarry management agreement. Need for this to be 

detenmined by annual water sampling.
 
DTL awaiting September 2010 report from Biologic which will determine if a
 
wetland is required. DTL has created plans for the wetland 2009 and worked with
 
both Planning and City Engineering on these in anticipation a wetland will be
 

required.
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[ APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS
 

STATUS 2010 

I 
I No. 
I 

i 26 

I, 

27 

28 

RECOMMENDATION 

Maintain annual plantings in Mill Creek ravine in 
onjunction with the KCCA and area schools 

Parkland dedication adjacent to Pinafore Park, 
onnecting to the north shore of Lake Margaret 

Provide Community gathering Place/Park at east 
end of Lake Margaret 

BLOCK 

Phase for Block 6, 9 

I 
I 
I 
I 
IBlock Plan 
I, 

I 

I 
I Block 3,4,5, II 

! ACTION TO DATE 

11999,2000,2001,2002,2004,2005,2008 SJ students carolinian plantings Mill 
ICreek 

I 
2003 SJ students skipped Mill Creek and concentrated on Eames watershed as 

tributary to Mill Creek. Mill Creek ravine planted. 

Block 12 transferred to City Parks 

COMPLETE 

Block I I (Jim Waite Park) transferred to the City of St. Thomas. 

I 
I, 
i 
,I 

I 
I 

29 

I 30 

31 

Dedication of Conservation blocks with trail system Block 6, 10, 13, 20 

~or public access 

Site layout maximizing top ofbank, public open All Blocks as appropriate 
, paces and aquatic features (Mill Creek, SWM 

relland and pond) 

Road pattern to take advantage of views and vistas Block 6 Block Plan 
~fforded by Lake Margaret and its surroundings 

In Tarry I KCCA agreement 
as per the Management Plan 

,Integration of SWM pond Block 23 with Mill Creek and Sauve SWM Pond 
!Phase 5 SWM planting ONGOING 
Phase 5 SWM pond extended into developable area. Walkwaylbutterfly meadow 
created Block 20 Block 13 turtle Dond exoanded. 
COMPLETE Block I I dedicated park land open space. 'Boat well' viewpoint at 
Osprey and Lake Margaret Trail part of Phase 4 plan. COMPLETE. 

32 Preparation of a terrestrial management plan to I Block 6, 13, 14, 17 COMPLETE all phases with the exception of future Phase 11. 
, t~ure the long term continuity of terrestrial 

I 
Natural Heritage to be conserved as per the Management Plan for Lake 

ana~ement nrincinles MaroaretIMiIl Creek. 

Goal No. 3- To ensure the safety of Subwatershed residents, users, property and natural resources with respect to natural hazards, such as flooding and erosion, 
and human-made hazards, such as contaminated sites. 
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APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS
 

!
 
i
 
I
 
I


RECOMMENDATION BLOCKI No. 

33	 All developed lots will be placed above the I
, 

All Blocks with Top of 
egulatory flood elevation and away from the "Top Bank Areas (i.e Phase I,
 

ofthe Bank" as defmed by the Kettle Creek IBlock 6 9 17)
 
Conservation Authority, which ever is greatest , ' ,
 

: 
34	 Design the urban drainage system using minor and IAll Blocks
 

~ajor drainage system approaches. The minor
 
rystem is to be designed for storms up to the 5 year
 
!event 

Phase 1 Block 3, 6, 22
 
~roviding a suitable outlet without significant
 

35	 ~imit surcharging of the minor drainage system by 

backwater effects 
36	 lDischarge roof runoff from residential lots to 

pervious or grassed areas to attenuate flows and 
reduce runoff volumes 

37 fnse minimum acceptable lot grading to promote 
.nfiltration of surface runoff on pervious areas and 
reduce neak flows 

38 !Use storm water detention ponds to attenuate peak 

f~ from ..""=..-""'"" ID ore
evelopment rates and reduce contaminant 
oncentrations in urban runoff 

i
 
i
 

39 Design SWM Ponds to Ministry of the Environment 
nd municipal standards, to facilitate future 

maintenance by the City of St. Thomas, optimize 
pollutant reductions, with suitable grades for public 
afety, and with vegetation to enhance pond 

esthetics, and water control functions 

STATUS 2010
 

All Development Blocks 

All Development Blocks 

Block 22, 23
 
All Phases
 
Component of Phase 1 and
 
Phase 5 SWM Reports
 
I
 

Blocks 22, 23
 
All Phases
 

,
 
i
 

I
 

ACTION TO DATE 

COMPLETE 

I
 

! 
I
 

COMPLETE-Phases I to 10
 
!,
 
I
 

i
 
I
COMPLETE -Phases I to 10
 
I
 
I
 , i
 

ICOMPLETE - Phases I to10	 I
 

i

I
 
! COMPLETE -Phases I to 10
 ,
 
I
 
!COMPLETE - Phases I to 10
 

I
 
ONGOING 

, 

I
 
! 
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I APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS 

I STATUS 2010 

No. RECOMMENDATION BLOCK ACTION TO DATE I 

I40 nstall a single flow control structure on Lake Five flow structures have COMPLETE November 2000 , 
Margaret to regulate water levels and the location been constructed to regulate 

I 
,nd qualities of discharge I water levels. Three culverts 

,at the east end of the lake 
!regulate high water flow. 
I !iNormal lake levels are 

! handled by a bottom draw : 
pipe control at the east end I 

ofthe lake and another 
bottom draw pipe is located 
at the northwest side of the 
lake feeding Pinafore 
wildlife area. 

I : 
41 toischarge the flow from Lake Margaret through a IPhase I ICOMPLETE October 2000 with additional plantings. 

atural channel system for long term stability, 

I r""'" "'"..",. fuooti= I I 

GOAL No.4 - To protect ,maintain and enhance the warm water fishery and associated aquatic communities (including benthic invertebrates) in Mill Creek and 
its tributaries (including Lake Margaret and Pinafore Lake), Kettle Creek and its tributaries (e.g. Berry Drain) 

142!Eames Drain Wetland and SWM Ponds Block 3, 4, 5, 6, 13, or 14 I ONGOING 

~ 
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APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS
 

STATUS 2010
 

, I 
No. RECOMMENDATION BLOCK ACTION TO DATE i, 

I 

43 Reduce volume of Lake Margaret Block 3,4,5,6, 13 or 14 COMPLETED 
I 

44 Pennanent connection between Lake Margaret and Phase I COMPLETE, -Phase I &2 
Mill Creek 

45 Fish passage between Lake Margaret and Mill Creek Phase I !Revised COMPLETE -Phase I &2 
! I Carp barrier prevents migration ITom Mill Creek to Lake Marg, 

I 

I I IMigration from Lake Margaret to Mill Creek only when culverts are operational I 

I I durin2..0-"riQ<!S-ofhil!hJ!late"'r=-:-__--:--=-_:-----::-_:;-__:-_-:-_:-_--i 
I 46 lHabitat enhancement measures, shoreline Block 3, 4, 5, 6, 12, 13, 14 Shoreline volunteer tree species saved. Two large butterfly meadows planted, 

~iversification, etc. stream created. Logs put in lake, islands built, cattails planted, turtle pond enlarged. 
SWM pond terrestrial area expanded and integrated, ONGOING 

47 ]supporting habitat enhancement (quality/quantity) [Block 15, 16, 18, 19 ONGOING removing logjams from creek, and from top of bank to lessen erosion 
i ~n Mill Creek 1 and stop flooding. Replaced undercut banks caused by floods.Tree planting. I 

I i I -----LI ~ 

I GOAL NO.5 - To protect, maintain and enhance the significant terrestrial natural features (land, forest and wildlife) and ecological functions of the watershed i 

'48 ~rovide edge protection for woodlands to remain IPhase I ONGOING - fencing back yards phases 6,7,8, I0 along woodlands in associated 
IBlock 3, 6, 9, I7 blocks. No cut zone phase 5. Butterfly meadow lots 8 to 12Phase 5; fencing phase 2 

I
I and 3 rear yards along Hickory, and Blue Heron Phase I and 2 no cut zone. 

: i : 

All Blocks planted. ONGOING Enhancement of Blocks 12, 13,17 and 28. 
I ~o existing woodlands Block 3, 6, 9, 17 

I

~~ndertake compensatory plantings in areas adjacent Phase I 

, 

____II I 

Appendix A Lake Margaret Environmental Management Plan, September 2010 



I APPENDIX A: LAKE MARGARET ESTATES - EIS RECOMMENDATIONS I 

I STATUS 2010 

I No. ! RECOMMENDATION CBLOCK L ACTION TO DATE i 

~ovide appropriate zoning of Mill Creek Valley, !Block 3, 4, 5, 6, 9 or Phase IZoning Complete I 
Lake Margaret riparian zone, and upland 'II 
woodlands 

I 
I 51 Dedicate Lake Margaret to KCCA I;Block 3,4,5,6, 14 ONGOING with the City of St. Thomas. 

iii 
52 iMaintain existing connections between Mill Creek I Block 3, 4, 5, 6, 9 or Phase [ONGOING - Trail from woodland south of Lake Margaret to Mill Creek
 

corridor, Lake Margaret woodlands, and upland II Complete.
 

woodlands ; I
 
I 

53	 ICreate terrestrial connections between upland iBlock 3, II, 12, 13 iONGOING - woodland fringe from Parish upland woodland to Mill Creek flood
 
,features i plain complete at Southdale Line, all woodlands connected by trails and naturalized
 I 

I I green belts 
I ~	 JGOAL NO.6 - To protect, maintain, and enhance the quality and quantity of surface and groundwater resources in the Subwatershed 

54 I SWM Ponds IAll Blocks ICOMPLETE	 I 
,	 I 

55 Reduction in volume ofLake Margaret i Block 3, 4, 5, 6~LETE	 i 

!" ,000.,,"00 m Mm ere., (1)0''''' ood-, t) ICOM"EIT 

~ .Infiltration as part of the stonnwater management iAll Phases .COMPLETE I 
~esite I I	 I 

, GOAL NO.7 - To minimize the impacts of proposed development on natnral features in the area including Mill Creek Valley lands, the Mill Creek Woodlands i 
and Lake Margaret (inherent in other ohjective and recommendations). 

* Indicates Block or Blocks which, through their proposed development, "Trigger" the fulfillment of the "Recommendation" indicated 
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LAKE MARGARET MASTER PLAN 2001: PLANNING PROCESS 

THE STUDY PROCESS
 

The original Master Plan process was initiated in 2001. The intention was to consolidate a number of
 
studies that had been previously completed identifying opportunities and constraints presented by
 
the site for the development of residential and recreational uses. The primary task was to provide
 
site-specific concepts relating to resource management and recreation so that these concepts could be
 
detailed at a later date.
 

The steering committee was composed of representatives from Doug Tarry Limited, the Kettle Creek
 
Conservation Authority, and elected representatives from the City of St. Thomas and staff from the
 
City's Environmental Services & Community Services Departments.
 

SCOPE OF THE ORIGINAL MASTER PLAN
 

The original Master Plan was prepared according to the following terms of reference:
 

Phase 1:
 

Establish Context...
 
Ia) Define the intent and purpose of the plan
 
Ib) Describe the study area
 
Ic) Define the local and regional context
 
Id) Describe the area in relation to overall watershed management plan
 

Phase 2:
 
Review data previously assembled...
 
2a) Biophysical functions, features and attributes
 
2b) Cultural resources
 
2c) Visual character
 
2d) Land use history
 
2e) Relevant planning and development controls
 

With respect to the market area analysis, review a number of site-specific user requirements...
 
2f) Determine existing and projected needs
 
2g) Determine supply of compatible outdoor recreation opportunities
 
2h) Identify market area
 
2i) Target users and their characteristics
 
2g) Identify existing opportunities within the target market area
 

Phase 3:
 
Carry out a site evaluation to...
 
3a) Identify suitability, capability and feasibility of the site
 
3b) Identify development and management constraints
 
3c) Analyze visual character influencing visitor satisfaction and safety
 

Lake Margaret Environmental Management Plan, September 2010
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3d) Analyze microclimatic variations that affect visitor comfort 
3e) Analyze abiotic and biotic capability 
3f) Designate and document site use zones 

3g) Refine goals and objectives for the site relevant to the Conservation Authority statutory mandate, 
watershed goals and objectives and municipal goals and objectives 

3h) Review concept alternatives for the development and management of site 

Phase 4 
Prepare plan implementation strategy guidelines for... 
4a) Site plans 
4b) Operations 
4c) Financing 
4d) Administration 
4e) Monitoring 

THE CONSULTATION PROCESS 

The focus of the consultation in the original Master Plan was on the facilitation and resolution of 
issues that emerged during the preparation of the numerous background studies and discussions 
relating to those studies. 

Various forms of consultation were used during the preparation of the Plan. A series of meetings were 
held with the project steering committee to review work in progress and solicit their opinions 
regarding the direction of the work. In 2001 the consultants appeared at a public meeting also 
attended by residents of surrounding residential areas, prospective purchasers, institutional 
neighbours and other residents of St.Thomas, to review the proposed planning concept for the site in 
relationship to the needs of the community. 

Meetings and site visits were held with municipal staff in 2002 to discuss implementation of the 
master plan concept. 

A report from the Steering Committee was sent to St. Thomas in April 2002. 

This report was forwarded to a committee of the municipal council by the City Administrator in May 
2002 and eventually adopted by City Council. 
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Lake Margaret Environmental Management Plan Update, September 2010 

Public Information Centres, Written Comments Summary: November 26, 2008 

Ref. No. Category Comments 

LM1 Protection of Natural Environment 

LM2 Protection of Natural Environment 

LM3 Information Request 

LM4 General 

LM5 General 

LM6 Protection of Natural 
EnvironmenURecreational Use 

LM7 Protection of Natural Environment 

LM8 Protection of Natural environment 

LM9 Protection of Natural environment 

Suggests Natural Vegetation Policy for shore and lands surrounding lake. Policy should include 
protection for natural vegetation (reeds and bushes). Some person has been cutting down reeds 
on north shore. Some control of vegetation may be necessary. 

We moved here for wildlife on the lake. City should take care of lake and surrounds in ordeer to 
protect habitat for geese and animals. Mainatin current rules regarding use of the lake. 

Wish copy of revised master plan when available 

Indicates that the session was difficult to understand in terms of plans for future development, 
recreational access to water. Expressed concern about lack of representation from Tarry Group 
except for Mr. Gibson. Expected a meeting. 

Expressed confusion regarding the format (expected a presentation). Request for a copy of 
original plan. Inquired about a change to the walking path - what was it? Wasit properly 
authorized? 

Supports conservation but desires opportunities for families in the area to interact with the 
environment. Desire to use lake for skating, fishing and non-motorized watercraft. Desire 
playground equipment, installing stroller paths and benches. Suggests clear communication with 
owners regarding landscaping beyond their properties and rtestriction of motorized vehicles from 
the trail. Inquiry regarding the purpose of the clear cutting of reeds as this has an adverse effect 
on redwing blackbird populations. 

Desires to see agreement of sale abided by. Lake must remain no access to preserve it. 
Education value of the lake should be promoted. Disappointment that Tom Johnston did not 
attend. Volunteer to participate in advisory committee. No motorized watercraft should be 
allowed. 

Requests answers to questions before conveyance: Long term guarantee that canandale outflow 
will not damage ecosystem of lake; inflow of runoff via Earns Drain is regulated along with other 
inflow sources to keep lake healthy for fish and turtle populations; education to homeowners 
regarding the danger of introducing invasive plant species (e.g. water lilies). Other thoughts 
parks and rec consider canoe/kayak rental in order to limit number of vessels, city by-law should 
stipulate low water drought resistant grass species 

Appreciation of information sahred related to environmental impacts of fertilizers, grass types, 
foreign matter in the water. Information of this type should be communicated to the community. 
Benefit to establishing educational programs with the schools. 
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LM10 

LM11 

LM12 

LM13 

LM14 

LM15
 

LM16
 

Protection of natural Environment! 
Recreational Use 

General 

Protection of Natural environment 

Recreational Use 

Protection of Natural Environment 

General 

Protection of Natural Environment 

Would support controlled use of lake for canoeists, residents club. Noted that someone takes 
tanks of water from the east end of the lake. Asks who it is and will it continue? Park benches 
would be appreciated. Electric motor should replace outboard on the rowing coach's boat. 

Requests two to three benches on east side of Lake. 

Notes that trails from Mourning Dove to Pinafore Lake get completely overgrown and requests 
regular maintenance to prevent this. Also notes that there is a lot of garbage left. in this area. 
Would like to see more coniferous trees to support birds and wildlife. Concern about path erosion 
down to lake. Suggests allowing fox population to find a natural balance instead of trapping them. 

Should have access to Block 5 walkway based on information provided at time of home purchase. 
Should allow fishing. 

Concern regarding lilies planted in SWM pond and grasses that were planeted by students that 
block view of SWM pond. Want an accessible path installed around the SWM pond. 

Request a formal presentation before the final plan is approved. Specific concerns related to what 
activities will happen in the area, what maintenance and by whom, and will trails be maintained? 

Trails and Ravines a major reason for moving to St,. Thomas. Want to maintain them as they are. 
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Appendix C: Lake Margaret Management Plan Update: Public Information Centre Attendees 

Public Information Centre: November 26, 2008 

First Name(s) 

Brett 

Gunther 

Helga and Ted 

Steve 

K.J. 

I 

Deb 

Kevin and Gillian 

Ron and Mary 

Bill 

Stefanie 

Paul 

David 

Larry 

C 

M 

Anita and Harold 

Karen 

MA and WK 

Mark 

Clarene and Gerry 

Dorothy 

Bonnie 

Ralph and Pat 

Toni 

Stewart and Margaret 

Dan and Dee 

M 

Brian 

Joan and Dan 

Kathryn 

Rob and Sue 

Surname(s) 

Andrews 

Baehr 

Bear 
Bias 

Borkwood 

Bowman 

Brittain 

Brown 

Buchanan 

Coleman 

Coleman-Dias 

Collins 

Collins 

Corner 

Crawford 

Dench 
Dowswell 

Dyson 

Fischer 

Fowler 

Freeman 

Gebert 

Geelen 

Gotoskie 

Griffiths 

Grundy 

Guernsey 

Higgins 

Jacobs 

Kenney 

Kenney 

Kilmer 

Unit No. Street 

18 Warbler Hts 

156 Lake Margaret Trail 

11 Beechwood Circle 

38 Lake Margaret Trail 

3 Morning Dove Lane 

19-45 Lake Margaret Trail 

132 Axford Parkway 

132 Lake Margaret Trail 

13 Warbler Hts 

15 Mulberry Lane 

51 Hummingbird Lane 
154 Lake Margaret Trail 

32 Oriole Lane 
10 Monarch Court 

82 Hummingbird Lane 

17 Beechwood Circle 

28 Lake Margaret Trail 

13 Beechwood Circle 

43-45 Lake Margaret Trail 

8 Hummingbird Lane 

53-45 Lake Margaret Trail 

148 Lake Margaret Trail 

5--45 Lake Margaret Trail 

31 Hickory Lane 

63 Hummingbird Lane 

165 Lake Margaret Trail
 

7 Beechwood Circle
 

44 Hummingbird Lane
 

125 Lake Margaret Trail 

6 Hummingbird Lane 

5 Monarch Court 

20 Oriole Lane 

Phone 

5192070637 

5192809654 

5196314288 

5196317048 

519631 5261 

5199132012 

5196338545 

5192071274 

5196332192 

5196339861 

5196379976 

5196372488 

5196334572 

519631 4090 

5196330951 

5196376386 

519631 5375 

5196376242 

5196337017 

5196330471 

5196338249 

5196319851 

5196313064 

5192070478 

5196336688 

5196370078 

5196335469 

5196373557 

5196330440 

5192071190 

5196337621 

e-mail 

stthomas@btabdrews.com 
gunther baehr@yahoo.com 
helted@rooers.com 

Comment Ref 

LM3 

seadiamond@rogers.com 
rbowman@rogers.com 
deb.brittain@sympatico.ca 
gillianebrown@hotmaiJ.com 
ronsautoservice1@bellnet.ca 
bcoleman@path2taith.com 
stetanie dias@sympatico.ca 
pjcollins72@yahoo.com 
dcollins43@vahoo.com 

LM16 

LM10 

LM8 

LM7 

4crawfords@rogers.com 
mikedench@rooers.com LM1 

designbykaren@gmail.ca 
wfischer.ca@hotmail.com 
mst tsa@yahoo.com 

LM15 

LM5 

LM2 

got2ski@rogers.com 
tgriffit@rogers.com 

d.guernsey@rogers.com 
kemala@rogers.com 
bjacobs@rockeys-harley.com 
jojo.kenney@rogers.com 
kros.kenney@roqers.com 

LM14 

LM12 

LM13 

LM6 

LM4 



Pat 

Sivligia 

Joe 
Peter 

Thie 

Dave 

AI and Madeline 

Ian and Anne 

Mr and Mrs Kevin 
Tu 
Gergory 

Bill and marilyn 

K 

Mr and Mrs Dick 

Susan 

Brent and Linda 

Ivan and Allison 

Pam and Chuck 

Cam 

Harold 

Arthur and Joan 

Ken 

Kilner 

Lattanzio 

Liebregts 

Lynch 

Maillet 

McAdams 

Mcintosh 

McLachlin 

McLeod 

Nguyen 

Paranuik 

Park 

Reid 

Sbarra 
Schryvers 

Shaw 

St. John 
Stocks 

Thompson 

Weir 

Willan 

Wong 

38 Lake Margaret Trail 

15 Hickory Lane 

2 Morning Dove Lane 

127 Lake Margaret Trail 

10 Sandpiper Place 

13 Hummingbird Lane 

161 Lake Margaret Trail 

39 Warbler Hts 
9 Beechwood Circle 

24 Hickory Lane 

148 Lake Margaret Trail 

49 Hummingbird Lane 

4 Hummingbird Lane 

47 Hummingbird Lane 

55 Hummingbird Lane 

160 Lake Margaret Trail 

10-45 Lake Margaret Trail 

5 Beechwood Circle 

138 Lake Margaret Trail 

27--45 Lake Margaret Trail 

150 Lake Margaret Trail 

44 Hummingbird Lane 

519631 7048 

5196319631 

5196331205 

5196335590 

5192070332 
5196370239 

5196331899 

5196336658 

5196331797 

5196337435 

5196338249 

5196374406 

5196319728 

5196313320 

5196313455 

5196336386 

5192070409 

5196332143 

5192070868 

5196311096 

5196371038 

5196335469 

joeliebregls@holmail.com 

pelerlynch9999@yahoo.ca 
maillelm@rogers.com 

davemcadams@rogers.com 

almcinlosh@sympalico.ca 

imclachlin@rogers.com 

lukhuma2@yahoo.com 

gparanuik@yahoo.ca LM2 
wpark4489@aol.com 

kenmarshareid@rooers.com 

schrvvers@svmpalico.ca 

alison557@holmail.com 

colke14@holmail.com 

willana@roaers.com 

mailto:schrvvers@svmpalico.ca
mailto:gparanuik@yahoo.ca
mailto:almcinlosh@sympalico.ca
mailto:pelerlynch9999@yahoo.ca
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1.0 INTRODUCTION 

1.1 BACKGROUND 

Lake Margaret is a man-made lake resulting from gravel extraction over a 50 year span, with active 
extraction ceasing approximately two decades ago (Aquafor Beech and Beak, 1999), that is located in St. 
Thomas, Ontario [Figure 1]. Prior to 2000, the lake was approximately 18 ha in surface area and uniform 
in bottom profile. The majority of the lake had depths ranging from 1 to 2 meters. However, a pocket with 
a maximum depth of 6 meters was found in the south central portion of the lake. 

The Eames Drain is the only tributary to the lake. All other sources of water are local runoff from 
adjacent lands, direct precipitation and groundwater [Figure 2]. The Eames Drain is situated centrally 
along the south shoreline of the lake. Approximately, 80 hectares (195 acres) of land, primarily 
agricultural, drains into the Eames Drain. Future development south of Southdale Road proposes an 
increase in watershed area to 118 hectares (290 acres) for minor storm flow. 

There are two outlets from Lake Margaret [Figure 2]. The primary outflow from Lake Margaret is located 
along the east shoreline which ultimately drains to Mill Creek. Flow is controlled by a 100mm orifice set 
at 230.13 m ASL with the inlet set at 3m below the lake surface. A secondary outlet along the north 
shoreline is set I cm above the easterly outlet with the inlet set at 2m below the lake surface. The northern 
outlet conveys about 1/3'" of the base outflow into a small Y-shaped gulley that flows north to Pinafore 
Lake. There are 3 additional 400mm orifice pipes at the east shore to provide outlet when lake water 
levels increase above the holding level to 230.55 m ASL. In extreme lake levels, excess flow will 
discharge across an overflow spillway also on the east shore (pers. comm.. J. Wiebe, CJ Demeyere Ltd). 

As part of the overall development of the subdivision surrounding Lake Margaret, Doug Tarry Ltd. 
conducted surveys of the nah"al heritage features and functions surrounding the lake (Aquafor Beech, 
1999). As part of this investigation, it was determined that Lake Margaret was exhibiting eutrophic 
conditions (excessive algal growth and depressed oxygen levels). A solution ofreconfiguring the lake to 
create a smaller surface area and improve lake turnover rates was proposed. As compensation for reduced 
fish habitat, numerous fish habitat compensation measures were introduced including improved habitat 
quality and structure, shoreline edge and deep water areas. Approval for the proposed reconfiguration was 
granted by the Department of Fisheries and Oceans (DFO) in September 2000 with construction activities 
beginning shortly thereafter. 

Due to alterations, the lake's surface area was reduced by 20% fi'om 17.2 ha to 14.2 ha. Two deep water 
refuges were excavated toward the east end of the lake along with a wetland in the southeast corner. In the 
north-central part of the lake, 3 islands were created and additional habitat structures (i.e., root wads and 
logs) were also added along the shoreline to provide fish shelter [Figure 3]. Also, the outlet channel to 
Mill Creek was enhanced with construction of a natural channel which included fish barriers to keep carp 
from Lake Margaret. 

1.2 REPORT OBJECTIVE 

BioLogic has been retained by Doug Tarry Ltd. and City of 8t. Thomas to prepare a water quality and 
aquatic habitat summary and recommendations report for Lake Margaret in St. Thomas, Ontario [Figure 
1]. The objective of this report was to summarize the results from the water quality, benthic invertebrate 
and fish community sampling programs that have occurred between 2000 and 2005. Another objective is 
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to offer recommendations for monitoring based on the trends and conclusions made from the earlier 
monitoring programs. This report includes an update on the most recent monitoring program and provides 
recommendations for a long-term lake management strategy. 
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2.0 REVIEW OF AQUATIC MONITORING RESULTS 

Since 1999, Lake Margaret has been investigated under various aquatic monitoring programs. To 
establish baseline conditions, before any construction occurred, there were aquatic habitat inventories 
completed in August 1998 bolstered by water quality samples in 1999 (Aquafor Beech and Beak, 1999). 

After shoreline alterations in 2000, there were follow-up monitoring programs that occurred until 2002 
(Santec 2003 & 2004). These programs assessed the utilization of the compensation measures through 
visual assessments and qualitative sampling offish populations. Water quality samples were also 
collected and analyzed for standard parameters on a quarterly basis. 

In 2003, a Lake Margaret Water Quality Review was conducted (BioLogic, 2004). The review focused 
on water quality, benthic invertebrates, fish and fish habitat. Following the submission of the review 
Doug Tarry Ltd. initiated a two year aquatic monitoring program to get a better understanding of the 
general health of Lake Margaret on an annual basis (Stantec, 2007). This monitoring program collected 
water quality and benthic invertebrate samples throughout the lake. 

Dillon Consulting conducted the Mill Creek - South Block Area Subwatershed Study in 1997 and then 
updated it in 2009. Single day water quality samples were taken to support the study. For that project, 
Lake Margaret was sampled along the southwestern shoreline both in 1997 and 2008, while Eames Drain, 
immediately upstream of Lake Margaret, was only sampled in 2008. These results are presented in 
Appendix A but are not included in the review in the following sections. 

The sampling programs throughout the years have not been consistent with respect to station locations, 
parameters sampled, minimum laboratory detection limits and sampling frequency [Appendix B]. Also, 
none of the sampling programs were targeted to rain event runoff but were instead collected on a regular 
low frequency sample schedule [Table I]. As a result of the changes to maximize efficiency of the sample 
program and improve lab detection sensitivities along with vagaries of weather from year to year, annual 
trends need to be interpreted with some caution. 

2.1 WATER QUALITY 

2.1.1 Total Suspended Solids 

Total suspended solid (TSS) concentrations were highest in 2000 while lower levels were observed in 
subsequent years [Figure 4]. The higher levels ofTSS in 2000 could be attributed to more data collected 
following rain events [Table I] and possibly some lake reconfiguration, construction activity in the 
nearby subdivision or unidentified sources in the Eames Drain watershed, particularly at the end of the 
season. Sampling programs from 200 I to 2005 suggest that Lake Margaret typically hovers around 5 
mg/l TSS concentrations. Due to the amount of sampling events influenced by rain in 2000, the lower 
TSS concentrations between 2003 and 2005 cannot solely be attributed to improved lake water quality. 
Some elevated lake bottom suspended solids samples were also noted over the sample years which are 
likely a result of sampling related disturbance but could equally be a result of sediment deposition 
following storm events or a plankton die-off. 
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Table 1: Sampling Dates and Associated Precipitation 

Year Sampling Day 
Amount of Precipitation 

Sampling Day 
(em) 

Previous 48 
hours (em) 

March 15 0.26 0.22 

June 26 0.24 3.1 

2000 
July 13 0.12 0 

August 23 0 1.86 

September 12 0.06 0.4 

2001 June 20 0.3 0.22 

February 13 0 0.4 

April 30 0.02 1.12 
2002 

November 12 0 3.44 

November 27 0 0 

June 28** 0.2 0.5 

2003 September 5 0 0 

November 5 0 0.64 

June 30 0 0.3 

2004 August 9 0 0 

October 7 0 0 

June 16 0 1.74 

2005 August 10 2.6 0 

October 19 0 0.5 

** no water samples taken (EnvIronment Canada, 2008) 
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2.1.2 Chlorophyll a 

Chlorophyll a is a measure of photosynthetic activity in the water column. This parameter was only 
measured in 2003 at four sample locations. Station I was located at the east end of the lake, Station 3 and 
4 were located at the west end of Lake Margaret and Station 2 was located near the Eames Drain outlet 
[Appendix B]. Chlorophyll a increased in the lake between September and November, with the exception 
of Station 2 which is near the Eames Drain outlet [Figure 5]. This suggests the nearshore waters are more 
stable as a result of rooted aquatic plant growth and nutrient uptake relative to the more open waters 
elsewhere in the lake. 

Typically, lake wide photosynthetic activity naturally diminishes as winter approaches. Between June and 
November a considerable die-off and decay of rooted aquatic vegetation, the bulk source for 
photosynthesis, was observed. This loss of rooted aquatics provides a niche for increased planktonic 
(water column) photosynthesis. Increased young ofyear fish consumption of zooplankton (zooplankton 
feed on phytoplankton) through the season may also have allowed the phytoplankton (e.g., algae) 
population increase. 

2.1.3 Total Phosphorus 

Phosphorus is normally the limiting nutrient for algal growth. The first response that an aquatic system 
has to increased phosphorus conditions is increased plant and algal productivity. When algal blooms and 
aquatic plants die-off and decompose, a lot of oxygen is used up by microorganisms and bacteria which 
break down the decomposing organic matter. Plant respiration and decomposition can lead to severe 
reductions in dissolved oxygen in the water and causes anoxic (no or very little oxygen) conditions at the 
bottom of the lake. In addition, anoxic conditions can facilitate the release of phosphorus from the 
sediments to overlying lake water. This release of phosphorus can increase algal growth. 

It is important to note that the laboratory detection limit for total phosphorus was 0.05 mg/L prior to 2003 
and 0.02mg/L afterwards. This change was implemented to discern levels which can have an influence 
on the lake trophic status which was masked by a high detection limit prior to 2002. 

According to MOE guidelines, levels of 0.02 mg/I of phosphorus should be a target for the avoidance of 
nuisance algal growth in lakes. On four of the ten samples events from 2000 until 2002, phosphorus levels 
exceeded the 0.05 mg/I detection range suggesting ample opportunities for nuisance algal blooms [Figure 
6]. Since 2003, only one sample exceeded the former 0.05 mg/l detection limit. However, fewer rain 
events occurred immediately prior to sample dates in these latter years compared with the earlier data 
[Table I]. Due to the lower detection limit starting in 2003, the lower phosphorus concentrations between 
2003 and 2005 cannot confidently be attributed to improved lake water quality. 

The Eames Drain was typically at or above lake phosphorus levels. However, based on the available data, 
the significance of Eames Drain as a source can not yet be established. Inflow and outflow loading 
estimates are needed to determine the importance of the Eames Drain on lake conditions and the 
effectiveness of any particular control measure for water quality improvement. 

There were two sampling events that had high concentrations of total phosphorus within the lake (June 
2000 and November 2002). These high concentrations can be attributed to storm events that occurred a 
few days prior [Table 1]. No other storm events immediately prior to sampling exceeded 3 cm in the 
prior 48 hours. 
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In September 2003, there was a high concentration of total phosphorus at the lake bottom [Figure 6]. This 
elevated level is consistent with the elevated TSS observed that same sample day [Figure 3]. However, 
other points of elevated TSS were not matched with elevated Total Phosphorus. Higher concentration in 
the bottom waters are typically attributed to a phosphorus release following the rooted aquatic plant die
off andlor temporary anoxic conditions in bottom waters. With so few samples, it is difficult to establish 
what is specifically occurring and why TSS and TP are not consistent. 

Trophic status is predicted by a relationship of total phosphorus to chlorophyll CI.. Unfortunately, the 2003 
sampling program did not begin until after summer plant and plankton growth had begun. As a result, the 
Vollenweider model (Vollenweider and Dillon, 1974) and the relationship of spring phosphorus vs. 
summer chlorophyll CI. (Dillon and Rigler, 1974) could not be used to predict trophic status and determine 
lake capacity. Instead, the relationship developed by Carlson (1977) between summer total phosphorus 
and chlorophyll CI. was used. Predicted levels were compared with field measured productivity [Figure 7]. 
Essentially, water column photosynthesis hovered around predicted levels. Shifts over the season from 
below expected levels to above expected levels are likely related to rooted aquatic die-off prior to the end 
of the growing season. 

2.1.4 Dissolved Oxygen 

Dissolved oxygen is the most fundamental component in water because it is essential to the metabolism 
of all aerobic aquatic organisms. Major sources of dissolved oxygen in water are the atmosphere and 
photosynthesis by aquatic vegetation. For typically normal lakes, the surface waters are 100% saturated 
with dissolved oxygen. However, with some highly productive lakes surface waters can become super
saturated (great than 100%) or under-saturated (less than 100 %), depending on photosynthetic activity at 
the time of measurement. 

Oxygen levels below 4 mglL are considered a problem for warm water fisheries, and the extent and 
duration of depletion will have an important bearing on aquatic community health. Fish can typically 
avoid these stressed areas if there are other locations in the water that are more sustainable. However, a 
mixing of the water layers when bottom waters have become anoxic can create a lake wide stress. Also, 
anoxic bottom waters can trigger the release of phosphorus from the sediments which in turn can 
contribute to triggering plankton blooms. Die-off of these blooms creates more oxygen stress. 

Oxygen cycling over the day and over the season is directly related to algal and plant growth, 
photosynthetic activity and oxygen consumption during biomass die-off. 

Surface water dissolved oxygen levels were lowest in the summer of 2000 and again in November 2002 
[Figure 8] with similarly depressed bottom water concentrations on those same dates. Since September 
2003 there have been periods of low oxygen concentrations in the deeper waters of Lake Margaret which 
have not always corresponded to similar low surface water levels. 

It is worth noting that sometime between June and August, dissolved oxygen levels are typically 
depressed. More frequent data would determine the duration and extent of oxygen depletion that occurs in 
the bottom waters [Figure 8]. 

In 2004 and 200S, two other stations were added to the sampling program whereby shallow and deep 
waters ofLake Margaret were measured. In 200S, oxygen levels were more depressed than in 2004 
[Figure 9]. In June 200S surface waters were much warmer than the bottom waters, which suggest a 
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thermocline was established in Lake Margaret [Figure 10]. A thermocline is when the lake water is no 
longer mixed and a temporary separation between the warm surface waters and the cold bottom waters 
occurs. With this temporary separation, bottom waters cannot be re-staturated with surface oxygen and 
dissolved oxygen levels will drop. However, in 2004, surface and bottom waters were very similar 
suggesting the lake was well mixed [Figure 10]. 

This data suggests that the near surface waters are becoming healthier and more stable as rooted aquatic 
plant life begins to dominate shallow areas of the post- lake reconfiguration. However, this stability may 
be at the expense of depletion in the deeper water layers, with particularly severe oxygen depletion in 
years when a thermocline has established. 

2.2 AQUATIC COMMUNITIES 

Prior to post-construction monitoring, biological reports indicated a predominance of aquatic worms that 
are tolerant of low dissolved oxygen. Samples collected in 2003 to 2005 show that the benthic community 
is a more diverse community with Chaoborus sp., as the dominant species. This component of the aquatic 
community appears to have improved from pre-development conditions. 

With regards to the fish community, Lake Margaret supports a warm water fishery. As part of the 
original Environmental Impact Study for the development (Aquafor Beech, 1999). the fish population 
consisted of pumpkinseed and small mouth bass. High densities offish redds along the shoreline of the 
lake were also observed. 

In June 2003, based on a cursory field investigation including snorkeling along the shoreline and minnow 
trap sets, the fish population was predominantly pumpkinseed, blue gill and small mouth bass. High 
densities of nests were observed in the shallow water near the eastern edge of the lake and near the main 
island structure adjacent to the north shore on the leeward side. Only large adults and young ofyear fish 
were observed during this study. Even though spawning was evident in every year of study, there were no 
immediate signs of intermediate aged fish within the Lake Margaret fish community. In other years, a 
wider range offish age classes have been noted, including during the drawdown in 2000 prior to lake re
configuration (pers. comm. Greg Tarry, 2009). More detailed studies would be necessary over several 
years to determine fish population age distribution. However, populations and age class strength can 
fluctuate and will typically stabilize without intervention or external stresses as a result of predator prey 
ratios (without sufficient food source, larger fish populations diminish allowing increased survival of 
younger year classes). Along with fluctuating fish year classes and species dominance, plankton densities 
can also change based on the propOltion of phytoplankton and zooplankton consumed by predators (fish 
and aquatic invertebrates). 
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3.0 AQUATIC MONITORING CONCLUSIONS 

Based on the summary ofresults presented above, the following conclusions have been made based on 
data collected from 2000 to 2005: 

1.	 Total suspended solids appear to have stabilized after lake re-configuration. Some 
elevated levels associated with storm runoff events suggest there is still some surface 
runoff influence on water quality, either within the lakeshed or upstream within the 
Eames Drain watershed. However, elevated suspended solids levels are short lived and do 
not appear to impede rooted aquatic growth. On its own, suspended solids is not an issue 
with Lake Margaret. 

2.	 To avoid nuisance algal growth in Lake Margaret, total phosphorus concentrations likely 
need to be lowered to manage Chlorophyll IX levels, particularly later in the season. 
However, some phosphorus levels may be internally generated through bottom sediment 
release. 

3.	 Monitoring during the spring is needed to determine whether Lake Margaret is a source 
or sink phosphorus. Chlorophyll IX should also be monitored to determine the relationship 
of spring phosphorus vs. summer chlorophyll IX. This additional monitoring will help 
establish targets for total phosphorus. 

4.	 Dissolved oxygen levels are depressed in the bottom waters of the lake. This has been a 
reported phenomenon since the initial pre-construction monitoring studies. Regular 
monitoring in 2004 and 2005 found oxygen levels became extremely depressed 
throughout the lake bottom waters. This occurred in August of 2004 and September 2005. 
Regular oxygen monitoring of the bottom waters would help to determine triggers and 
duration of poor oxygen. 

5.	 There is a healthy fish population within the lake although species and age class 
distribution have not been studied. Benthic invertebrates appear to reflect some oxygen 
stress although community structure appears to be improved from pre-construction 
conditions. 
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4.0 MONITORING 

4.1 RECOMMENDATIONS 

While the Lake Margaret monitoring program has indicated some water quality improvements from the 
immediate after lake re-configuration activities, there are still some concerns with oxygen stress and 
elevated phosphorus levels, particularly near August. While the duration of these stresses has not been 
documented, there could ultimately be an issue with nuisance algal blooms. When conditions are 
favorable to algae for a sustained period, a sudden boost in nutrients would trigger blooms. A nutrient 
boost typically comes from runoff events (external) or from the deeper anoxic waters which triggers a 
release of phosphorus from the lake sediments (internal). However it is difficult to predict when or if this 
bloom phase might happen. Based on our review, it is our opinion that sufficient data has been collected 
to understand the costs and benefits of the City ofSt. Thomas assuming responsibility associated with the 
ownership, operation and maintenance of the lake. There are some potential concerns if inputs and/or lake 
management is ignored although these can be predicted and addressed if an appropriate management 
strategy is in place. 

Essentially there are four options for the short term with respect to monitoring to develop an appropriate 
lake management strategy. Options are in order ofcost and level of information collected [Appendix C 
Cost Estimates]. 

I .	 Do nothing. 
2.	 Continuous dissolved oxygen measurements with rainfall data. 
3.	 Option 2 plus secchi disc readings and monthly grab samples for nutrients, chlorophyll a, and 

suspended solids analysis. 
4.	 Option 3 plus some samples targeted at Eames Drain during runoff events and should include 

flow measurements. 

Continuous DO measurements, recommended for all program options other than do nothing, would 
provide feedback for diurnal oxygen levels and possible oxygen stresses at night, decay of oxygen in the 
bottom over time, influence of rainfall on oxygen levels and duration of poor oxygen. These DO probes 
should be checked monthly for condition and to download the data. A deep water and shallow watel' site 
would be satisfactory. The problem with an installation which is left unattended is the risk of tampering 
with equipment, although these could be place in the lake bottom, referenced with a Global Positioning 
System and retrieved by a snorkel dive. Alternatively, a weekly sample using hand held equipment which 
includes both daytime and nighttime measurements could be undertaken although this is more labour 
intensive and potentially more expensive (if the continuous probes are not lost). 

Options 3 and 4 provide for additional water chemistry data collection to obtain, a better understanding of 
Lake Margaret limnology. Nutrient samples should be collected immediately after ice breakup to establish 
phosphorus levels prior to plant growth. With this information coupled with chlorophyll a levels in the 
summer, phosphorus loading capability within the lake can be estimated. Additional chemistry data 
collected monthly (Option 3) would also help to establish the relationship of oxygen decay with 
phytoplankton growth. From that data we can determine whether or not phosphorus is released from the 
sediments under anoxic conditions that then trigger plankton growth or if the plankton die-off causes 
oxygen depletion. Our suspicion is the later but confirmation would help to determine whether or not 
aeration of the bottom waters would be a beneficial consideration. Option 4 provides for targeted 
sampling of the Eames Drain in baseflow and runoff conditions to provide loading estimates. 
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It is generally confirmed that surface runoff from the Eames Drain does provide some inputs of nutrients 
which would contribute to elevated phosphorus levels in the lake. Phosphorus management strategies 
should be considered regardless of data outcomes. A constructed wetland is proposed at the Eames Drain 
outlet. Data collected through Option 4 will provide guidance on the design details and anticipated 
effectiveness of an outlet wetland. Upstream phosphorus management should also occur and the Option 4 
will provide baseline data to track sub-watershed management effectiveness. 

Additional, more detailed biological analysis including chlorophyll a. measurement coupled with plankton 
tows would determine suspended algal concentrations, zooplankton concentrations and species mix as 
well as plankton trends over time (seasonal andlor annual). Population assessments offish species to 
determine age and species imbalance, particularly related to functional feeding groups (piscivores, 
planktivores, omnivores). However, this scale of study is not recommended at this time until the timing, 
duration and extent of impacts are determined through the short term monitoring program. 

4.2 2009 MONITORING 

In 2009, Doug Tarry Ltd. initiated monitoring of Eames Drain and Lake Margaret to determine the impact 
of Eames Drain on Lake Margaret, attribute source loading to the sub-watershed of Eames Drain and to 
determine the potential effectiveness of a constructed wetland at its outlet. The 2009 monitoring program 
includes water quality sampling and streamflow and lake level monitoring. Six (6) monitoring stations 
have been established for this monitoring program [Figure I I] and are listed below: 

Station 1: Lake Margaret # I
 
Station 2: Lake Margaret #2
 
Station 3: Lake Margaret #3
 
Station 4: Eames Drain at Southdale
 
Station 5: Eames Drain upstream of outlet to Lake Margaret
 
Station 6: Lake Margaret Outlet to Mill Creek
 

ALS Laboratories has conducted bi-weekly water quality sampling at all six monitoring stations. Water 
quality sampling began in June 2009 and ceased in November 2009. Water samples were analyzed for the 
following parameters: 

• Water Temperature • Nitrate 

• Conductivity • Nitrite 
• Dissolved Oxygen (DO) • Total Kjeldahl Nitrogen (TKN) 

• pH • Total Phosphorus 

• Total Suspended Solids (TSS) • E.Coli 

• Ammonia 

BioLogic was retained in September 2009 to conduct streamflow and lake level monitoring, which 
commenced at the end of September and continued to the beginning of December 2009. Streamflow 
measurements were taken at Station 4, 5, and 6. Continuous water level loggers were also installed on the 
Eames Drain (Station 5) and in Lake Margaret (along the south shore near Eames Drain outlet) to monitor 
lake levels. Loading estimates from the Eames Drain and lake outlets will provide information on whether 
or not Lake Margaret is a sink or source of phosphorus. A report is due in August 2010. 
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5.0	 NEXT STEPS 

Results of the ongoing Eames Drain study should be reviewed in early 2010 to determine any adjustments 
to the Eames Drain 20 I 0 monitoring program which would help to dovetail with Lake Margaret long term 
management plan objectives. This additional year ofdata collection would be useful to establish trends in 
the Lake Margaret system. From the data collected to date and in 2010, a long-term management strategy 
for Lake Margaret can be developed. 

At this time there are a number of possible management options which may need to be considered in the 
future, some of which may be refined following the 2010 sample season. 

I.	 Do nothing, 
2.	 Continue monitoring to track annual trends and changes, 
3.	 Upstream phosphorus management. 
4.	 Eames Drain Wetland Construction 
5.	 Physical intervention (aeration, pumps, mechanical circulation, extend bottom draw pipe to 

deeper waters) to aerate or remove anoxic water 
6.	 Chemical intervention (typically lime addition to bind phosphorus to isolate it from plant uptake) 

and/or 
7.	 Biological intervention (fish population management) to adjust predator prey relationships and 

focus on more phytoplankton consumers. 

As stated previously, as development applications proceed in the Eames Drain watershed, phosphorus 
reduction targets should be established. The 2009 and 2010 Monitoring data will help to guide these 
targets to a cost-effective concentration. Any other lake interventions should be deferred until the 2010 
data has been collected which will firmly establish seasonal trends and help to address historic data gaps. 

The above information provides a reasonable overview of existing information and recommendations that 
need to be considered. Formal comments should be submitted in writing to BioLogic on behalf of the 
clients. Please contact Dave at the above address or directly at 519-657-0299 to clarify any concerns you 
may have. 

~~
 
ROb)fJlrtS:B.Sc. Dave HaYll'la M.Sc. 
Aquatic Biologist PrincipallAquatic Scientist 
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