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from actual construction costs or schedules, and accept no responsibility for any loss or damage arising therefrom or 

in any way related thereto. Persons relying on such estimates or opinions do so at their own risk. 

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by 

governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information 

may be used and relied upon only by Client.  

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain 

access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use 

of, reliance upon, or decisions or actions based on the Report or any of the Information (ñimproper use of the 

Reportò), except to the extent those parties have obtained the prior written consent of AECOM to use and rely upon 
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Executive Summary 

Introduction 

The Town of Whitby (hereafter ñthe Townò or ñWhitbyò) in partnership with the Central 

Lake Ontario Conservation Authority (hereafter ñCLOCAò) through their consultant 

AECOM Canada Ltd. (hereafter ñAECOMò), has completed a Municipal Class 

Environmental Assessment (EA) study for the preparation of a Master Drainage Plan 

Update (MDPU) for the Lynde Creek Watershed (see Figure ES-1).  

Figure ES-1: Study Area 
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The Municipal Class EA study is in keeping with the Ontario Environmental Assessment 

Act (EAA) and is following the Class EA Schedule A and A+ projects (Master Plan 

Approach #1) of the Municipal Class EA document (2000, as amended in 2007, 2011 

and 2015), as published by the Municipal Engineerôs Association (MEA) and provides 

the basis for future Schedule B projects. 

The study is an update the original 1988 Master Drainage Plan (MDP) and considers a 

number of additional reports that have been prepared since 1988, including the Lynde 

Creek Watershed Plan (CLOCA 2012).  

Study Area  

The Lynde Creek Watershed is predominantly located in the Town of Whitby and also 

extends into adjacent municipalities to the north and west (Township of Uxbridge, 

Township of Scugog, City of Pickering, and Town of Ajax). The total drainage area of 

Lynde Creek and its tributaries is approximately 130 square kilometres and falls under 

the jurisdiction of CLOCA. The Lynde Creek watershed is divided into five 

subwatersheds: Lynde Main, Heber Down, Kinsale, Ashburn, and Myrtle Station. The 

watershed maintains an elongated shape that is approximately 21 kilometres long and 

varies in width from 5 kilometres near Lake Ontario to 8 kilometres near its headwaters. 

The Study Area is illustrated in Figure ES-1. 

Purpose of the Study Update 

The purpose of this MDPU is to provide guidance to both the Town of Whitby, CLOCA 

and other affected municipalities in continued management of the Lynde Creek 

watershed and stream corridors in terms of flows, erosion, resource protection and land 

development. 

The MDPU recognizes that watershed planning and associated Master Drainage Plans 

have evolved over the years. The MDPU supports watershed management objectives 

as directed in the original Lynde Creek Master Drainage Plan (SERNAS, 1988) and in 

the Lynde Creek Watershed Plan (CLOCA, 2012). The Lynde Creek watershed has 

experienced and will continue to experience pressures from urban and rural uses. 

These pressures impact on the watershedôs form and function, including but not limited 

to: flood potential, erosion potential, and natural heritage/ecosystem health. Effective 

management strategies are needed to protect and restore the Lynde Creek Watershed. 

Overall, this Lynde Creek MDPU has been developed within the context of watershed 

goals and objectives. Goals have been identified in the categories of flood hazard 
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management, stream and related habitat and significant natural heritage features. The 

MDPU goals are as follows: 

Â Flood Hazard Management:  

- Protect life 

- Protect property/buildings 

- Protect infrastructure ï utilities/crossings 

Â Streams and Related Habitat: 

- Riparian aquatic and terrestrial restoration 

- Minimize erosion impacts  

- Improve water quality  

Â Significant Natural Heritage Features: 

- Identify and Protect Wetlands 

- Identify and Protect Species at Risk  

- Identify and Protect Woodlands 

- Identify and Maintain Recharge/Discharge Areas 

Communications and Consultation Overview 

As per the requirements of the Municipal Class EA process, a number of measures 

have been undertaken to notify and obtain feedback from agencies, Indigenous 

communities and the general public during Phases 1 and 2 of this study. Methods 

included: 

Â Publication of newspaper notices for all project milestones, including Notice of 

Study Commencement and PIC Number 1, Notice of Community Open House 

Number 2, and Notice of Completion 

Â Placement of notices on the Townôs website  

Â Direct mailing of project milestone notices to stakeholders, study area 

residents (CN/GO Relief Culverts), review agencies, Indigenous communities 

and the general public that requested to be kept informed. Notifications were 

also sent via email, where requested 

Â Two Public Information Centres to provide an opportunity for the public, 

review agencies and stakeholders to learn about the project and provide 

feedback 

Â Individual meetings with key agencies and stakeholders, including Indigenous 

communities, as required, or as opportunities arose 
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Recommendations: Preferred Master Drainage Plan Update 

The following alternatives were identified and evaluated to determine which was most 

effective in achieving the MDPU goals: 

Â Alternative 1: Do Nothing  

Â Alternative 2: Continued Implementation of the 1988 MDP 

Â Alternative 3: Implement the Objectives, as outlined in Table ES-1, for the 

2021 MDPU 

The comparative evaluation of alternative solutions concluded that the recommended 

preferred solution was Alternative 3. Refer to Table ES-1 for a summary of the 

recommended watershed improvement projects, including tentative schedule, 

preliminary cost estimates and level of priority. The projects are addressed in more 

detail in Section 8 of the report and are individually summarized in Table 8-2 and 

shown in Figures 8-1 through 8-4. The following provides an overview related to the 

categories of watershed improvement projects identified in Table ES-1. 

Stream and Related Habitat Upgrades and Natural Heritage Protection 

The watercourses (streams) in all five subwatersheds have historically been classified 

as cold water, and have generally been downgraded to cool or warmwater, over time. 

Additionally, all subwatersheds have been recorded as having Redside dace 

(Clinostomus elongatus), a Species at Risk (SAR) listed as Endangered under the 

provincial Endangered Species Act, 2007 (ESA) and the federal Species at Risk Act 

(SARA). Additional development impacts include barriers to fish migration and the loss 

of wetlands. The objective is to reinstate streams to coldwater status and at a minimum, 

maintain Redside dace habitat. This will be achieved by:  

Â Ensuring LID and BMP measures for all new development 

Â Retrofitting existing water quality stormwater management (SWM) ponds with 

bottom draw/cooling trench features 

Â Restoring natural channel characteristics and implementation of erosion 

protection measures at select locations 

Â Fish barrier removal 

Â Fen/wetland evaluation/restoration at selected sites 

Barriers to wildlife movement at selected watercourse crossings have been identified 

and crossing upgrades recommended when the crossings are replaced. The 

recommended projects are summarised in Table ES-1. 
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Flood Hazard Management 

The MDPU identifies existing flood vulnerable areas (Regulatory Flood), watercourse 

crossings (bridges/culverts) that require upgrading since they pose a risk to crossing 

failures by overtopping or otherwise failing during design events, and geomorphically 

undersized crossings (i.e., crossings in which bankfull channel width is greater than the 

crossing opening). The most significant flood vulnerable area is near Michael 

Boulevard, upstream of the Highway 401, CN and Metrolinx watercourse crossing 

complex where 185 structures are at risk from the Regulatory Flood. A recently 

completed EA evaluated appropriate measures to reduce or eliminate flood impacts in 

this area: it recommends a Flood Protection Berm to ñprotect almost all of the homes 

currently at risk of flooding during the 100-yr return period storm event ò, as well as a 

ñFlood Proofing and Education Programò. The Lynde Creek MDPU recommended 

projects are summarised in Table ES-1. 

Stormwater Management Plan 

The stormwater management strategy is divided into four components: SWM for new 

development, SWM for existing urban areas, SWM during construction; and evaluated 

Climate Change impact in stormwater management.  

The proposed Stormwater Management (SWM) Plan for the watershed is detailed in 

Section 5.3 of the report and includes: 

Â Retrofit to two of the largest SWM ponds in the Town of Whitby, with both 

bottom draw and cooling trench upgrades to reduce temperature impacts. 

Â SWM ponds for water quantity and water quality control for the developing 

Secondary Plan (SP) areas of West Whitby and Brooklin, including erosion 

control, as identified in Secondary Plan studies.  

Â Stormwater quality control to MECP ñenhancedò standards with an emphasis 

on thermal impact mitigation.  

Â On-Site Control Areas (LID) for the Brooklin SP area 

Â Guidelines for existing urban areas (intensification, re-development) that 

include: 

- Post to Pre water quantity control (2-Yr through 100-Yr storms) for all 

new development north of Dundas Street; Regulatory storm control not 

required 

- Requiring LID measures for infill and re-development; especially water 

quality control and maintenance of pre-development water balance 

(infiltration)  
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- Ensuring SWM Pond, storm sewer, catchbasin maintenance through 

sediment removal  

- Downspout disconnection program 

Â SWM during construction through the implementation and monitoring of 

Erosion and Sediment Control Plans 

Â Climate change impact on major infrastructure design, as it relates to 

drainage, was reviewed and evaluated using the Townôs proposed IDF curves 

that have been updated to reflect climate change. It was determined that 

riverine flow is increased approximately 30% when compared with normal 

flows, without climate change. The details of the climate change impact 

evaluation in drainage system is discussed in Section 3.4.7 of the report. 

Recommended projects for SWM are summarised in Table ES-1.  

Studies, Guidelines and Monitoring 

A series of studies, guideline development and monitoring programs being proposed as 

part of this MDPU will assist in: 

Â Confirming flow estimates for the watershed through hydrologic model 

calibration/validation 

Â Providing a comprehensive set of guidelines for SWM for both existing urban 

areas and future development 

Â Developing a Salt Management plan to improve water quality adjacent to 

roadways and maintenance buildings 

Â Providing data for the hydrologic model study and assessing the effectiveness 

of SWM measures implemented in the Heber Down subwatershed. 

The proposed series of studies, guideline development and monitoring programs are 

summarised in Table ES-1. 
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Table ES-1: Recommended Projects: Lynde Creek Master Drainage Plan Upgrades  

Category Objective Project Type Project Description Schedule (years) 

Total Capital 

Cost 

(x $1,000) 

Priority 

Stream and Related 

Habitat upgrades; Erosion 

Protection; Significant 

Natural Heritage Features 

Riparian Restoration Vegetation Planting/ 

Management/ Bank 

Stabilization 

(Total projects: 11) 

Plant native trees, shrubs, live stakes/native 

seed either side of watercourse 

5 to 10 $650 low 

Stream and Related 

Habitat upgrades; Erosion 

Protection; Significant 

Natural Heritage Features 

Wetland 

Enhancement 

Fen Enhancement and 

Increase Land 

Connectivity 

(Total projects: 1) 

Conversion of agricultural land into 

succeeding woodland to increase vegetation 

protection buffer around fen community and 

increase land connectivity. 

5 to 10 $200 medium 

Stream and Related 

Habitat upgrades; Erosion 

Protection; Significant 

Natural Heritage Features 

Fish Barrier Removal Channel Restoration 

(Total projects: 13) 

Allow for fish passage and connectivity of 

headwater communities where aquatic 

species at risk are potentially present 

5 to 10 $950 low 

Stream and Related 

Habitat upgrades; Erosion 

Protection; Significant 

Natural Heritage Features 

Erosion Protection Erosion Restoration 

(Total projects: 11) 

Channel Realignment away from residential 

property, riparian restoration, and localized 

bank stabilization. 

5 to 10 $1,100 high 

Stream and Related 

Habitat upgrades; Erosion 

Protection; Significant 

Natural Heritage Features 

Wildlife Crossing 

Upgrades  

Wildlife Crossing 

[Total projects: 18) 

[two project coincide 

between the eleven 

identified Watercourse 

Crossing Upgrade projects 

and the eight identified 

Geomorphically 

undersized projects] 

Incorporation of wildlife crossing structure 

into culvert upsizing opportunities 

10 to 20 integrated 

with roadway 

improvements 

$1,800 low 
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Category Objective Project Type Project Description Schedule (years) 

Total Capital 

Cost 

(x $1,000) 

Priority 

Flood Hazard Management 

ï Watercourse Crossing 

Upgrades 

Watercourse Crossing 

Upgrades 

Culvert/Bridge upgrades 

(High Priority) 

(Total projects: 8) 

Required to increase the hydraulic capacity 

of structure 

10 to 20: integrated 

with roadway 

improvements 

$6,400 medium 

Flood Hazard Management 

ï Watercourse Crossing 

Upgrades 

Watercourse Crossing 

Upgrades 

Potential Bridge Approach 

upgrades at Dundas (High 

Priority) 

(Total projects: 1) 

Required to increase the hydraulic capacity 

of the crossing by raising the bridge 

approach  

10 to 20: integrated 

with roadway 

improvements 

$750 medium 

Flood Hazard Management 

ï Watercourse Crossing 

Upgrades 

Watercourse Crossing 

Upgrades 

CN/GO Bridge upgrades 

(High Priority) 

(Total projects: 2) 

Required to increase the capacity of both rail 

crossings unless upstream floodplain 

structures can be flood proofed for Regional 

storm event and the two upstream 

watercourse crossings on Dundas are 

upgraded to achieve design criteria.  

5 to 10 $10,000 medium 

Flood Hazard Management 

ï Watercourse Crossing 

Upgrades 

Geomorphically 

Undersized Crossings 

Crossing Replacement 

and Channel Restoration 

(Total projects: 8) 

Future crossing replacement should ensure 

crossing spans greater than bankfull width of 

the watercourse and create a defined low 

flow channel 

10 to 20: integrated 

with roadway 

improvements 

$1,600 low 

Studies, Guidelines and 

Monitoring  

Updated Guidelines Prepare guidelines for LID 

and BMPs; riparian and 

natural restorations; and 

salt management 

(Total projects: 3) 

Mitigate development impacts for water 

quality and water quantity 

0 to 5 $150 high 

Studies, Guidelines and 

Monitoring 

Monitoring Programs Flow, rainfall and water 

quality monitor 

(Total projects: 4) 

Establish the gauging stations for flow, 

rainfall and water quality monitoring 

0 to 5 $200 high 

Studies, Guidelines and 

Monitoring 

Study Hydrological model 

Calibration 

(Total projects: 1) 

Calibrate and validate the hydrological 

model used in flow estimation 

0 to 5 $150 high 
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Category Objective Project Type Project Description Schedule (years) 

Total Capital 

Cost 

(x $1,000) 

Priority 

Studies, Guidelines and 

Monitoring 

Studies Fen Restoration Study; 

Wetland Evaluation Study 

(Total projects: 2) 

Study and evaluate Fen and connecting 

Wetland system in Brooklin SP area 

5 to 10 $150 medium 

Stormwater Management 

(SWM) Plan 

Stormwater 

Management Pond 

Retrofits 

Thermal Impact Mitigation 

(Total projects: 2) 

Bottom draw/cooling trench 0 to 5 $500 high 

Stormwater Management 

(SWM) Plan 

New Stormwater 

Management Ponds 

Water quality and quantity 

control 

(Total projects: 49) 

9 SWM ponds being constructed under West 

Whitby Secondary Plan and about 40 SWM 

ponds are proposed under the Brooklin 

Secondary Plan study 

As development 

proceeds 

$0 As 

development 

proceeds 

SWM Plan LID - On Site Control 

Area from Brooklin 

Secondary Plan 

Water quality and quantity 

control 

(Total projects: 14) 

Treatment Train and LID As development 

proceeds 

$0 As 

development 

proceeds 

SWM Plan SWM Strategy for 

existing areas 

(intensification or re-

development) 

Water quality and quantity 

control 

(Total projects: identified 

as re-development 

proceeds) 

SWMP Retrofits; Treatment Train and LID 

including: 

Á Stormwater quantity control: Post to pre 

control (2-Yr to 100-Yr storms) for all new 

development north of Dundas Street; 

Regulatory storm control not required 

Á Stormwater Quality control: use MECP 

ñenhancedò standards with emphasis on 

thermal mitigation 

¶ Stream erosion control 

¶ Water Balance (Infiltration) 

As development 

proceeds 

$0 As 

development 

proceeds 
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Part A:  Introduction  / Background  / 
Environmental Planning Process  

1. Introduction  

1.1 Background  

The Town of Whitby (hereafter ñthe Townò or ñWhitbyò) in partnership with the Central 

Lake Ontario Conservation Authority (hereafter ñCLOCAò) through their consultant 

AECOM Canada Ltd. (hereafter ñAECOMò), has completed a Municipal Class 

Environmental Assessment (EA) study for the preparation of a Master Drainage Plan 

Update (MDPU) for the Lynde Creek Watershed (hereafter ñLynde Creek Watershedò or 

ñthe watershed), as identified in the map. The study is an update the original 1988 

Master Drainage Plan and considers a number of additional reports that have been 

prepared since 1988, including the 2012 Lynde Creek Watershed Plan.  

The Lynde Creek Watershed is predominantly located in the Town of Whitby and also 

extends into adjacent municipalities to the north and west (Township of Uxbridge, 

Township of Scugog, City of Pickering, and Town of Ajax). The total drainage area of 

Lynde Creek and its tributaries is approximately 130 square kilometres and falls under 

the jurisdiction of CLOCA. 

This study follows the Master Plan Approach #1 planning process as outlined in the 

Municipal Engineerôs Association (MEA) ñMunicipal Class Environmental Assessmentò 

document (2000, as amended in 2007, 2011 and 2015). The study satisfies the planning 

requirements for Schedule A and A+ projects and provides the basis for future Schedule 

B projects. 
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Figure 1-1: Lynde Creek Watershed  
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1.2 Background Studies  

1.2.1 1988 Lynde Creek Master Drainage Study 

The original 1988 Lynde Creek Master Drainage Study was developed to provide 

guidance to the Town of Whitby and CLOCA for development in the Lynde Creek 

Watershed. Its focus was proposed development impacts on minor and major systems, 

including erosion and flood control, and floodplain management.  

 

The 1988 Master Drainage Study identified and investigated 44 erosion sites along 

Lynde Creek and its tributaries and noted that erosion had occurred downstream of 

urban development.  

The report was completed during a time when bank erosion was considered primarily as 

a negative process, rather than as an integral part of channel adjustment that is 

frequently accelerated by human intervention. The proposed plan to address the 

erosion sites involved only localized action, including: 

Â Creation of a 2-stage channel approach for 3 reaches between Taunton Road 

and Highway 2 addressing twenty-three erosion sites; and  

Â Traditional engineering erosion control measures, including re-grading, 

dredging, and armourstone and riprap bank protection.  

Refer to Appendix A for excerpts from the original 1988 Master Drainage Plan.  

1.2.2 2012 Lynde Creek Watershed Plan 

The Lynde Creek Watershed Plan was completed by CLOCA in 2012 to guide future 

growth planning decisions for the entire watershed area. The goal of this Watershed 

Plan is to achieve healthy natural systems within the Lynde Creek Watershed which can 

positively respond to landscape changes and watershed conditions while sustaining its 

ecological health and integrity.  

Minor System: a minor drainage system comprises of roof gutters, rainwater 

leaders, catchbasins, and storm sewers. It is designed to convey 

runoff from frequent storms and to minimize stormwater ponding 

Major System: a major drainage system comprises of the natural streams and 

valleys and man-made streets, swales, channels and ponds. It is 

designed to accommodate runoff from less frequent, but more 

intense storms. The main purpose is to reduce damage due to 

major flooding  
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The Plan informs municipal official plan policies. It makes recommendations to ensure 

the protection, restoration and enhancement of the existing natural resources in the 

watershed in consideration of the quickly changing social, economic and natural 

landscape of the area. 23 Action Plans were identified to support the above and cover a 

wide watershed focus. The Action plans are as follows: 

1. Natural Heritage System Restoration Plan; 

2. Riparian Corridors Restoration Plan; 

3. CLOCA Community Engagement Plan; 

4. CLOCA Regulation and Plan Review Policies and Procedures Manual; 

5. Wildlife Corridor Protection and Enhancement Plan; 

6. High Volume Recharge Area (HVRA) Case Study; 

7. CLOCA Data/Analytical Needs Co-ordination Assessment; 

8. CLOCA Water Monitoring Program Review; 

9. CLOCA Urban Land Use Low Impact Development (LID) Retrofits Plan; 

10. Stewardship and Education Priorities and Plan; 

11. CLOCA Land Securement Strategy; 

12. Lynde Creek Watershed Imperiousness Report Card; 

13. CLOCA Connected Imperviousness Best Management Strategy; 

14. CLOCA Ecological Goods and Services Inventory; 

15. CLOCA Salt Management Plan; 

16. CLOCA Implementation of the Invasive Species Management Strategy; 

17. Lynde Creek Watershed In-Stream Barriers Action Plan; 

18. CLOCA Ecological Compensation Protocol; 

19. CLOCA Lichen Pilot Project; 

20. CLOCA Climate Change Monitoring/Adaptive Management Strategy; 

21. CLOCA Stormwater Management Performance Monitoring and 

Maintenance Plan; 

22. Highway 407 East Post-Construction Monitoring Plan; and 

23. Flood Damage Centres Upgrading. 

Recommended watershed improvement projects have been identified considering how 

they help implement specific Action Plans. 
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1.2.2.1 Other Key Relevant Studies Since 1988 

Other key relevant studies completed since 1988 that impact this MDPU are as follows: 

Â Brooklin Master Drainage Plan (CPW, 1992); 

Â Floodplain Mapping ï Lynde Creek Watershed (Earthtech, 2008) (see 

Section 2.4.4);  

Â West Whitby Secondary Plan (Phase 3); and 

Â Brooklin Community Secondary Plan (Phase 3). 

1.3 Study Updat e Purpose and Objectives  

The MDPU recognises that watershed planning and associated Master Drainage Plans 

have evolved over the years. The purpose of this MDPU is to provide guidance to both 

the Town of Whitby, CLOCA and other affected municipalities in continued management 

of the Lynde Creek watershed and stream corridors in terms of flows and erosion, 

resources protection and development. The Study also supports watershed management 

objectives as directed by the 2012 Lynde Creek Watershed Plan (CLOCA).  

The MDPU identifies a list of recommended watershed improvement projects that will inform 

future capital works programs and budgets. Recommendations include: infrastructure 

improvements to reduce flooding; mitigation measures for streambank erosion; local stream 

improvements to improve fish passage; identification of additional studies and programs 

(including monitoring) to confirm Natural Heritage and Hydrotechnical-Hydrogeological 

conditions; and possible new, or changes to existing, objectives, guidelines and policies to 

protect, improve and enhance the Lynde Creek watershed. 

Overall, this Lynde Creek MDPU has been developed within the context of watershed 

goals and objectives. Goals have been identified in the areas of flood hazard 

management, streams and related habitat, significant natural heritage features and 

groundwater recharge/discharge. The specific goals are as follows: 

Â Protect life; 

Â Protect property/buildings; 

Â Protect infrastructure- utilities/crossings; 

Â Riparian aquatic restoration; 

Â Riparian terrestrial restoration; 

Â Minimise erosion impacts; 

Â Improve water quality; 

Â Identify and Protect Wetlands; 

Â Identify and Protect Species at Risk;  

Â Identify and Protect Woodlands; and 

Â Identify and Protect Recharge/Discharge Areas. 
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1.4 Format of this Repor t  

The format of this report is organized in four main parts:  

1. Part A: Introduction/Planning/Background/Planning Process ï 

introduces the Lynde Creek MDPU study area and background 

information. A high level overview of the Municipal Class EA process and 

schedules, including the Master Plan approach for the Lynde Creek 

MDPU Study is described. The Class EA documentation and filing process 

(i.e., public review period) for this study is also explained. 

2. Part B: Technical ï describes the technical aspects of the Lynde Creek 

MDPU. This includes existing conditions, including, but not limited to:  

Â Land use planning and changes; 

Â Natural heritage; 

Â Fluvial geomorphology; 

Â Hydrology; 

Â Floodplain hydraulics; 

Â Stormwater management; 

Â Hydrogeology; and 

Â Water balance ï groundwater infiltration. 

3. Part C: Municipal Class EA ï details phases 1 (problem/opportunity 

statement) and 2 (alternative solutions) of the Municipal Class EA process 

for the Lynde Creek MDPU.  

This includes an overview of the relevant planning studies and policy 

context considered, the MDPUôs problem/opportunity statement, as well 

as the identification and evaluation of alternative Master Drainage Plans. 

Watershed improvement projects are also identified. 

Part C also includes an overview of the consultation activities undertaken, 

and describes correspondence received from the public, agencies, and 

Indigenous communities. Preliminary mitigation measures are also 

presented to address potential impacts associated with the proposed 

watershed improvement projects impacts will be further developed for 

individual watershed improvement projects during subsequent Municipal 

Class EA planning phases and detailed design. 

4. Part D: Implementation ï sets out the implementation for the Lynde 

Creek MDPU, including associated watershed improvement projects that 

will inform future capital works programs and budgets.  
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1.5 Study Area  

The Lynde Creek Watershed is predominantly located in the Town of Whitby (Durham 

Region) and also extends into adjacent municipalities to the north and west (Township 

of Uxbridge, Township of Scugog, City of Pickering, and Town of Ajax). The total 

drainage area of Lynde Creek and its tributaries is approximately 130 square kilometres 

and falls under the jurisdiction of the Central Lake Ontario Conservation Authority 

(CLOCA). See Figure 1-2 for the Study area limits. 

Figure 1-2: Study Area  
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1.6 Study Team Organization  

The Lynde Creek MDPU Municipal Class EA has been a collaborative effort between 

The Town of Whitby, CLOCA, the Regional Municipality of Durham and AECOM. Key 

team members from the Study Team are listed below. 

Â Town of Whitby:  

- Peter Angelo, Director, Engineering Services/Project Manager 

- Antony Manoharan, Program Manager/ Water Resources 

Engineer/Project Manager  

- Susan McGregor, Principal Planner, Long Range Policy Planning 

Â CLOCA:  

- Eric Cameron, Infrastructure Planner/Enforcement Officer 

- Chris Jones, Director, Planning and Regulation 

- Perry Sisson, Director, Engineering and Field Operations 

Â Regional Municipality of Durham: 

- Heather Finlay, Senior Planner, Planning and Economic Development 

Â KSGS Engineering Corp: 

- Ken Chow 

Â AECOM:  

- Paul Frigon, Senior Engineer, Water/ Project Manager 

- Abhi Sood/Ning Pan/Derek Gray, Water Resources Engineering 

- Karl Grueneis, Senior Environmental Planner 

- Samantha Zandvliet, Environmental Planner 

- Olga Hropach, Aquatic and Terrestrial 

- Rhonneke Van Riezen/Fabien Hugue, Fluvial Geomorphology 

- Jason Murchison/Matthew Alexander/Leslea McKie, Hydrogeological 

- Sean OôRaw/Rayna Carmichael, GIS Specialists 

1.7 Municipal Class Environmental Assessment 
Planning Process  

1.7.1 Overview 

All municipalities in Ontario are subject to the provisions of the Ontario Environmental 

Assessment Act (EAA) and its requirements to prepare an EA for applicable public 

works projects. The Ontario Municipal Engineers Association (MEA) ñMunicipal Class 

Environmental Assessmentò document (October 2000, as amended in 2007, 2011 and 

2015) provides municipalities with a phased planning procedure, to plan and undertake 
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all municipal sewage, water, stormwater management and transportation projects that 

occur frequently, are usually limited in scale and have a predictable range of 

environmental impacts and applicable mitigation measures. 

 

In Ontario, infrastructure projects, such as those associated with Lynde Creek MDPU are 

subject to the Municipal Class EA process and must follow a series of mandatory steps 

as outlined in the Municipal Class EA document. The Municipal Class EA document 

consists of five phases and the application of the phases depends on the Municipal Class 

EA Schedule that applies to a project. The phases are summarized below: 

Â Phase 1 ï Problem or Opportunity: Identify the problems or opportunities to 

be addressed and the needs and justification;  

Â Phase 2 ï Alternative Solutions: Identify alternative solutions to the 

problems or opportunities by taking into consideration the existing 

environment, and establish the preferred solution taking into account public 

and agency review and input;  

Â Phase 3 ï Alternative Design Concepts for the Preferred Solution: 

Examine alternative methods of implementing the preferred solution based 

upon the existing environment, public and agency input, anticipated 

environmental effects and methods of minimizing negative effects and 

maximizing positive effects; 

Â Phase 4 ï Environmental Study Report: Document in an Environmental 

Study Report (ESR), a summary of the rationale, planning, design and 

consultation process for the project as established through Phases 1 to 3 

above and make such documentation available for scrutiny by review 

agencies and the public; and,  

Â Phase 5 ï Implementation: Complete contract drawings and documents, 

proceed to construction and operation, and monitor construction for 

adherence to environmental provisions and commitments. Also, where 

special conditions dictate, monitor the operation of the completed facilities. 

As the Lynde Creek MDPU follows Master Plan Approach #1, it includes the first two 

phases of the Class EA process described above. 
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1.7.1.1 Project Planning Schedules 

The Municipal Class EA defines four types of projects and the processes required for 

each (referred to as Schedule A, A+, B, or C). The selection of the appropriate schedule 

is dependent on the anticipated level of environmental impact, and for some projects, the 

anticipated construction costs. Projects are categorized according to their environmental 

significance and their effects on the surrounding environment. Below provides an 

overview of the planning schedules that may apply to recommended projects.  

Â Schedule A: Projects are limited in scale, have minimal adverse 

environmental effects and include a number of municipal maintenance and 

operational activities. These projects are pre-approved and may proceed to 

implementation without following the full MCEA planning process; 

Â Schedule A+: The purpose of Schedule A+ is to ensure appropriate public 

notification for certain projects that are pre-approved under the MCEA. It is 

appropriate to inform the public of municipal infrastructure project(s) being 

constructed or implemented in their area;  

Â Schedule B: Projects have the potential for some adverse environmental 

effects. The proponent is required to undertake a screening process (Phases 1 

and 2), involving mandatory contact with directly affected public and with relevant 

review agencies to ensure that they are aware of the project and that their 

concerns are addressed. If there are no outstanding concerns, then the 

proponent may proceed to implementation. At the end of Phase 2, a Project File 

documenting the planning process followed through Phases 1 and 2 shall be 

finalized and made available for public and agency review. However, if a concern 

is raised related to aboriginal and treaty rights which cannot be resolved, a 

Section 16 Order may be requested and considered by the Minister of the 

Environment, Parks and Conservation (MECP). Alternatively, the proponent may 

elect voluntarily to plan the project as a Schedule C undertaking; and, 

Â Schedule C: Projects have the potential for significant adverse environmental 

effects and must proceed under the full planning and documentation (Phases 1 

to 4) procedures specified in the MCEA manual. Schedule C projects require that 

an Environmental Study Report (ESR) be prepared and filed for review by the 

public and review agencies. If concerns related to aboriginal and treaty rights are 

raised that cannot be resolved then a Section 16 Order may be requested.  

The Municipal Class EA process ensures that all projects are carried out with 

effectiveness, efficiency and fairness. This process serves as a mechanism for 

understanding economic, social and environmental concerns while implementing 

improvements to municipal infrastructure. 
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1.7.1.2 MCEA Master Planning Process 

The MEA Municipal Class EA manual recognizes that, in many cases, it is beneficial to 

start the master planning process by considering a group of related projects or an overall 

system, looking at the overall infrastructure system. By planning in this way, the need and 

justification for individual projects and the associated broader context are better defined.  

The Town/CLOCA has carried out this approach in preparation of this Master Plan study 

as the project: 

Â Has a broad scope and includes an analysis of the entire watershed rather 

than a site-specific problem; and 

Â Recommends a set of works which are distributed geographically throughout 

the Lynde Creek study area that can be implemented over a period of time. 

The MEA Municipal Class EA document outlines four approaches to the master 

planning process. This Master Plan follows Approach #1, concluding with a Master Plan 

document at the end of Phase 2. The Master Plan provides the basis for, and is used to 

support, the advancement of Schedule A/A+ and B projects as identified in Table 8-2. 

1.7.2 Municipal Class EA Documentation and Filing 

Placement of the Master Plan for public review completes the planning stage of the 

study. This Master Plan is available for public review and comment for a period of 30 

calendar days starting on September 12, 2022 and ending on October 12, 2022. The 

Notice of Completion was published in order to notify the public and stakeholders about 

the 30-day review period. To facilitate public review of this document, the report is being 

posted to the Cityôs website and hard copies will be available for viewing at the following 

locations during regular business hours (availability subject to change based on 

applicable Covid restrictions): 

Â Whitby Town Hall 

575 Rossland Road East 

Whitby, Ontario L1N 2M8 

905-668-5803 

Â Whitby Public Central Library 

405 Dundas Street West 

Whitby, Ontario L1N 6A1 

905-668-6531 

Â Town of Whitby ï Garden Street Branch  

3050 Garden St. Unit 02 

Whitby, Ontario L1R 2G7 

905-430-4305 
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The Master Plan is also available on the Townôs website: 

https://www.whitby.ca/en/play/resources/Plansand-Reports/RPT_2022-02 

01_Whitby_LyndeCreek_MDPU_MasterPlan_60566558.pdf  

Alternative arrangements to view the reports are available upon request. Interested 

persons are encouraged to review the MDPU report during the 30-day review period 

and provide comments to the Townôs Project Manager and Clerk at the addresses listed 

below. 

Â Peter Angelo, P.Eng. 

Director, Engineering Services 

Planning and Development 

Town of Whitby 

575 Rossland Road East 

Whitby, Ontario L1N 2M8 

905-430-4918 

angelop@whitby.ca 

Â Christopher Harris 

Town Clerk 

Town of Whitby  

575 Rossland Road East 

Whitby, Ontario L1N 2M8 

clerk@whitby.ca  

Subject to the comments received as a result of this notice, the Town intends to 

proceed with the implementation of the recommended Schedule A/A+ projects, and 

projects not subject to the Municipal Class EA process. All Schedule B projects 

identified in the MDPU require additional investigations that will be carried out at a later 

date. 

All personal information included in your request ï such as name, address, telephone 

number and property location ï is collected, under the authority of section 30 of the 

Environmental Assessment Act and is collected and maintained for the purpose of 

creating a record that is available to the general public. As this information is collected 

for the purpose of a public record, the protection of personal information provided in the 

Freedom of Information and Protection of Privacy Act (FIPPA) does not apply (s.37). 

Personal information you submit will become part of a public record that is available to 

the general public unless you request that your personal information remain 

confidential. 

https://www.whitby.ca/en/play/resources/Plansand-Reports/RPT_2022-02%2001_Whitby_LyndeCreek_MDPU_MasterPlan_60566558.pdf
https://www.whitby.ca/en/play/resources/Plansand-Reports/RPT_2022-02%2001_Whitby_LyndeCreek_MDPU_MasterPlan_60566558.pdf
mailto:angelop@whitby.ca
mailto:clerk@whitby.ca
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Part B:  Technical  

2. Watershed Description  

2.1 Watershed Area  

The Lynde Creek watershed is divided into five subwatersheds: Lynde Main, Heber 

Down, Kinsale, Ashburn, and Myrtle Station. It is ~130 square kilometres in area. The 

watershed maintains an elongated shape that is approximately 21 kilometres long and 

varies in width from 5 kilometres near Lake Ontario to 8 kilometres near its headwaters 

(Lynde Creek Master Drainage Plan Study Update RFP, 2017). 

2.2 Physiography, Geology and Superficial Soils  

The geology of the Lynde Creek Watershed (subsequently referred to as ñthe 

Watershedò) consists of variable thicknesses of sediments overlying Ordovician 

bedrock. In this area, a complex sequence of glacial, interglacial (glaciolacustrine/ 

glaciofluvial) and modern sediments have accumulated over the last 135,000 years. A 

desktop study was conducted to characterize the local stratigraphic conditions of the 

Watershed. Secondary source data interpreted for this assessment included: 

Â Physiographic regions mapping from the Ontario Geological Survey (OGS); 

Â Surficial and Quaternary geological mapping from OGS; 

Â Bedrock geological mapping from OGS; 

Â Drift thickness mapping from OGS;  

Â Credit Valley - Toronto and Region - Central Lake Ontario (CTC) Source 

Protection Plan (SPP) mapping; 

Â Ministry of the Environment, Conservation and Parks (MECP) Well Records 

and Permit to Take Water Records; and 

Â Other reports, as available. 

The physiography and geology of the Watershed are described in the following 

sections. Figure 2-1 identifies the Watershedôs physiographic regions. 

2.2.1 Bedrock Geology 

The bedrock subcrop beneath the watershed is the Blue Mountain Formation 

(previously known as the Whitby Formation; Russell and Telford, 1983) as shown on 

Figure 2-2 (OGS, 1991; OGS, 2011). The Blue Mountain Formation consists of a blue-

grey, predominately non-calcareous shale (Russel and Telford, 1983).  
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Figure 2-1:  Physiographic Regions  
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Figure 2-2:  Bedrock Geology  
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Previously, the Whitby Formation was subdivided into three members: the Craigleigth 

Member (Collingwood equivalent), Rouge River Member, and the Thornbury Member 

(Zhang et al., 2011). There is only one confirmed bedrock outcrop in the entire watershed, 

in Lynde Creek within the Heber Down subwatershed (CLOCA, 2008). The bedrock 

subcrop in the south of the watershed area is the Ottawa Group, which consists of grey 

shale with interbedded limestone. To the north of the watershed area, the Lindsay 

Formation subcrops. The lower member of the Lindsay Formation is a carbonate unit that 

is argillaceous, nodular, fine-to coarse grained limestone and very fossiliferous. The 

upper member, known as the Collingwood member, is a black or brown carbonaceous 

and fossiliferous shale with limestone interbeds (Zhang et al., 2011). There is a northeast 

trending bedrock valley or ancient channel under the Oak Ridges Moraine near Ashburn 

Road and trending towards Lakeridge Road near Concession Road 8 (CLOCA, 2008). 

2.2.2 Quaternary Geology 

Overlying bedrock in the Watershed and surrounding area is a thick succession of 

deposits associated with the last 135,000 years of glacial and interglacial periods. The 

oldest sediments that may be found in the Watershed include the York Till and Don 

Formations. These are associated with the Illinoian Glaciation and Sangamon 

Interglacial periods, respectively. Deposits from the Wisconsinan period (early to late) 

comprise the majority of the succession of sediment in this area.  

The Scarborough Formation, which marks the start of the Wisconsinan glaciation, is a 

deltaic deposit consisting of a lower clay layer overlain by cross bedded sands (CLOCA, 

2008). Thin peat beds are common. This unit exceeds 40 metres in thickness west of 

the Watershed, and is modelled to have thicknesses approaching 60 metres in bedrock 

lows to the north near Chalk Lake, and thins/pinches out in areas underneath the 

watershed (CLOCA, 2007).  

Overlying the Scarborough Formation is the Sunnybrook till/drift which is comprised of a 

massive clayey-silt till that is stone poor and has silty-clay laminations.  

The Thorncliffe Formation, which overlies the Sunnybrook drift, is a sedimentary deposit 

of glaciolacustrine silt-clay rhythmites and cross-laminated and cross-bedded sands 

(CLOCA, 2008). Exposures of the Thorncliffe formation are common along the bluffs at 

Lake Ontario where the overburden remains of sufficient thickness. The unit is generally 

20 meters or less within the Watershed and expands to up to 50 meters thick to the 

west (CLOCA, 2007). 

The Newmarket Till, also known as the Northern Till, overlies the Thorncliffe Formation and 

underlies the Oak Ridges Moraine. This sandy silt to silt till unit was deposited below the 

Lake Ontario ice lobe as it flowed southwestwards across the region as a major ice stream 

within the Laurentide Ice Sheet (Meriano and Eyles, 2009). The unit is a depositional 
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succession of multiple till sheets, ranging in thickness from 1 to 6 metres each, which are 

stacked on top of one another. Often, the tills are separated by linear concentrations of 

boulders and thin (<30 cm) interbeds of waterlain sands. This unit is extensive and 

continuous throughout the Watershed and adjacent areas to the west and east. The 

Newmarket Till is thicker to the north of the Watershed, up to approximately 50 metres in 

some locations, and thins/pinches out to the south near Lake Ontario (CLOCA, 2007). 

The Oak Ridges Moraine itself extends 160 kilometres across southcentral Ontario, 

trending east to west. It covers approximately 1,000 square kilometres in four sediment 

wedges, although only overlaps a narrow portion of the most northern areas of the 

Watershed (CLOCA, 2008). The Oak Ridges sediment complex is a result of interlobate 

glacial deposits and is composed mostly of silt and fine sands, becoming more gravelly 

to the east (Sharpe et al., 2007). Sections of the Oak Ridges Moraine sediments are 

exposed at surface at the north of the Watershed (ice contact stratified drift/glaciofluvial 

ice-contact sand and gravel deposits).  

The Halton Till overlies the Oak Ridges Moraine and is exposed at surface (in places) 

along the moraineôs south slope. It forms the surficial till unit extending southward to the 

Newmarket Till and Lake Iroquois Shoreline. The Halton till has a predominantly silty to silty 

clay matrix that has a high matrix carbonate content, has sand and gravel lenses but is 

generally stone poor. It is widely distributed to the west and east of the Watershed. The 

Halton Till is thin and poorly consolidated, and is drumlinized in places. Figure 2-3 depicts 

the distribution of the upper most quaternary deposits across the Watershed (OGS, 2000).  

2.2.3 Surficial Geology 

Surficial materials create a discontinuous veneer over the Halton and Newmarket Tills 

across the watershed (OGS, 2003; Figure 2-4). In the very north of the Watershed, 

materials consist of ice-contact stratified deposits (sand and gravel, minor silt, clay and 

till), consistent with the Oak Ridges Moraine. At Chalk Lake, the surficial materials 

transition to glaciolacustrine derived silty to clayey till (likely Halton/Newmarket tills) with 

isolated patches of coarse-textured glaciolacustrine deposits. Between Brawley Road 

and Columbus Rd W, the surficial till unit transitions from glaciolacustrine-derived to a 

stone-poor, carbonate-derived silty to sandy till. This unit continues south to the 407 

(approx.), and between the western boundary of the Watershed and the 412 down to 

Taunton Road. East of the 412 and south of the 407, a coarse-textured lacustrine 

deposit (sand, gravel, minor silt and clay) is wide spread from the 407 to south of 

Taunton Road, with modern alluvial deposits mapped in the river channels. From 

Taunton Road West south to Lake Ontario, the materials consist of fine or coarse 

textured glaciolacustrine deposits and modern alluvial deposits with some coarse 

textured lacustrine deposits.  
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Figure 2-3: Quaternary Geology  
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Figure 2-4: Surficial Geology  
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