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We acknowledge that York Region is located on the traditional territory of many 
Indigenous Peoples, including the Anishinaabeg, Haudenosaunee, Huron-
Wendat and Métis peoples and the treaty territories of the Haudenosaunee, 
Mississaugas of the Credit First Nation and Williams Treaties First Nations. 
Today, this area is home to many diverse Indigenous Peoples, and we 
recognize their history, spirituality, culture and stewardship of this land. We also 
acknowledge the Chippewas of Georgina Island First Nation as our closest First 
Nation community. 

The Region of Durham exists on land s that the Michi Saagiig Anishinaabeg 
inhabited for thousands of years prior to European colonization. These lands 
are the traditional and treaty territories of the Nations covered under the 
Williams Treaties, including the Mississaugas of Scugog Island First Nation, 
Alderville First Nation, Hiawatha First Nation, Curve Lake First Nation and the 
Chippewa Nations of Georgina Island, Beausoleil and Rama. We honour, 
recognize and respect Indigenous Peoples as rights holders and stewards of 
the lands and waters on which we have the privilege to live. 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

i 

Table of Contents 

Acronym List 

Chapter 1: Introduction and Background  
1.1  Background          1 
1.2  Project Understanding         2 
1.3  Purpose Statement         6 
1.4  Project Area          6 

Chapter 2: Confirmation and Description of Components  
2.1 Overview           1 
2.2 Infrastructure Located in East Gwillimbury       2 
2.3 Infrastructure Located in Newmarket/Aurora       12 
2.4 Leslie Street Trunk Sewer         22 
2.5 Markham Collector Twinning         27 
2.6 Primary Trunk Twinning          29 
2.7 Duffin Creek WPCP Expansion         31 
2.8 Duffin Creek WPCP New Outfall         33 

Chapter 3: Design Basis  
3.1  Overview           1 
3.2  Population Forecasts         1 
3.3  Wastewater Generation Rates        2 
3.3.1  York Region Wastewater Generation Rates - Linear Infrastructure   2 
3.3.2  Durham Region Wastewater Generation Rates - Linear Infrastructure   3 
3.3.3  Duffin Creek WPCP Wastewater Generation Rates     3 
3.4  Flow Projections         3 
3.5  General Design Assumptions        4 
3.5.1  Conveyance Works         4 
3.5.1.1  Sewage Pumping Stations        4 
3.5.1.2  Gravity Sewers          5 
3.5.1.3  Forcemains          6 
3.5.1.4  Air Management         6 
3.5.2  Duffin Creek WPCP         6 
3.5.2.1  Duffin Creek WPCP Expansion        6 
3.5.3  Duffin WPCP New Outfall        7 
3.6  References          8 

Chapter 4: Infrastructure Located in East Gwillimbury 
4.1  Overview          1 
4.1.1  Key Plan          1 
4.1.2  Existing Conditions         3 
4.1.2.1  Social and Built Environment        3 
4.1.2.2  Natural Environment         3 
4.1.2.3  Cultural Environment         3 
4.1.3  Conceptual Design         3 
4.1.4  Environmental and Community Impacts and Mitigation     4 
4.1.5  Capital Cost Estimate and Implementation Plan      4 
4.2  Social and Built Environment Overview       4 
4.2.1  Town of East Gwillimbury        4 
4.2.2  Planning Policy and Land Use        4 
4.2.2.1  York Region Official Plan        7 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

ii 

4.3  Natural Environment Overview        8 
4.4  Cultural Environment Overview        10 
4.4.1  Archaeology          10 
4.4.2  Cultural Heritage         11 
4.5  Y6 2nd Concession SPS Upgrades       13 
4.5.1  Study Area          13 
4.5.2  Existing Conditions         15 
4.5.2.1  Social and Built Environment        15 
4.5.2.2  Natural Environment         17 
4.5.3  Conceptual Design         23 
4.5.3.1  Design Basis          23 
4.5.3.2  Description of Design         23 
4.5.3.3  Construction Methods         24 
4.5.3.4  Property Requirements         25 
4.5.4  Environmental and Community Impacts and Mitigation     25 
4.6  Y7 Queensville West SPS Upgrades       30 
4.6.1  Study Area          30 
4.6.2  Existing Conditions         32 
4.6.2.1  Social and Built Environment        32 
4.6.2.2  Natural Environment         34 
4.6.3  Conceptual Design         37 
4.6.3.1  Design Basis          37 
4.6.3.2  Description of Design         37 
4.6.3.3  Construction Methods         38 
4.6.3.4  Property Requirements         39 
4.6.4  Environmental and Community Impacts and Mitigation     39 
4.7  Y8 Holland Landing SPS Upgrades       44 
4.7.1  Study Area          44 
4.7.2  Existing Conditions         46 
4.7.2.1  Social and Built Environment        46 
4.7.2.2  Natural Environment         48 
4.7.3  Conceptual Design         51 
4.7.3.1  Design Basis          52 
4.7.3.2  Description of Design         52 
4.7.3.3  Construction Methods         53 
4.7.3.4  Property Requirements         53 
4.7.4  Environmental and Community Impacts and Mitigation     53 
4.8  Y9-A Newmarket East SPS        56 
4.8.1  Study Area          56 
4.8.2  Existing Conditions         58 
4.8.2.1  Social and Built Environment        58 
4.8.2.2  Natural Environment         60 
4.8.3  Conceptual Design         64 
4.8.3.1  Design Basis          65 
4.8.3.2  Description of Design         65 
4.8.3.3  Construction Methods         66 
4.8.3.4  Property Requirements         66 
4.8.4  Environmental and Community Impacts and Mitigation     67 
4.9  Y11-A Queensville East SPS        72 
4.9.1  Study Area          72 
4.9.2  Existing Conditions         74 
4.9.2.1  Social and Built Environment        74 
4.9.2.2  Natural Environment         76 
4.9.3  Conceptual Design         80 
4.9.3.1  Design Basis          80 
4.9.3.2  Description of Design         80 
4.9.3.3  Construction Methods         81 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

iii 

4.9.3.4  Property Requirements         82 
4.9.4  Environmental and Community Impacts and Mitigation     82 
4.10  Y12-A 2nd Concession North Gravity Sewer      87 
4.10.1  Study Area          87 
4.10.2  Existing Conditions         89 
4.10.2.1 Social and Built Environment        89 
4.10.2.2 Natural Environment         92 
4.10.3  Conceptual Design         99 
4.10.3.1 Design Basis          99 
4.10.3.2 Description of Design         100 
4.10.3.3 Construction Methods         101 
4.10.3.4 Property Requirements         101 
4.10.4  Environmental and Community Impacts and Mitigation     102 
4.11  Y12-B 2nd Concession South Gravity Sewer      112 
4.11.1  Study Area          112 
4.11.2  Existing Conditions         114 
4.11.2.1 Social and Built Environment        114 
4.11.2.2 Natural Environment         117 
4.11.3  Conceptual Design         123 
4.11.3.1 Design Basis          123 
4.11.3.2 Description of Design         123 
4.11.3.3 Construction Methods         124 
4.11.3.4 Property Requirements         127 
4.11.4  Environmental and Community Impacts and Mitigation     128 
4.12  Y9-B Newmarket East SPS Forcemains       135 
4.12.1  Study Area          135 
4.12.2  Existing Conditions         137 
4.12.2.1 Social and Built Environment        137 
4.12.2.2 Natural Environment         139 
4.12.3  Conceptual Design         146 
4.12.3.1 Description of Design         146 
4.12.3.2 Construction Methods         147 
4.12.3.3 Property Requirements         150 
4.12.4  Environmental and Community Impacts and Mitigation     151 
4.13  Y11-B Queensville East SPS Forcemains      157 
4.13.1  Study Area          157 
4.13.2  Existing Conditions         159 
4.13.2.1 Social and Built Environment        159 
4.13.2.2 Natural Environment         163 
4.13.3  Conceptual Design         170 
4.13.3.1 Design Basis          170 
4.13.3.2 Description of Design         171 
4.13.3.3 Construction Methods         172 
4.13.3.4 Property Requirements         172 
4.13.4  Environmental and Community Impacts and Mitigation     172 
4.14  Capital Cost Estimate         180 
4.14.1  Cost Assumptions         180 
4.14.1.1 Scope of Work          180 
4.14.1.2 General Assumptions         181 
4.14.1.3 Linear Infrastructure         181 
4.14.1.4 Facilities          182 
4.14.2  Excluded Costs          182 
4.14.3  Cost Estimate          182 
4.15  Implementation Plan         187 
4.15.1  Field Investigations         187 
4.15.2  Permit and Approval Requirements       188 
4.15.3  Project Delivery Schedule        192 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

iv 

Chapter 5: Infrastructure Located in Newmarket and Aurora 
5.1  Overview          1 
5.1.1  Key Plan          1 
5.1.2  Existing Conditions         3 
5.1.2.1  Social and Built Environment        3 
5.1.2.2  Natural Environment         3 
5.1.2.3  Cultural Environment         3 
5.1.3  Conceptual Design         3 
5.1.4  Environmental and Community Impacts and Mitigation     4 
5.1.5  Capital Cost Estimate and Implementation Plan      4 
5.2  Social and Built Environment Overview       4 
5.2.1  Town of Newmarket         4 
5.2.2  Town of Aurora          4 
5.2.3  Planning Policy and Land Use        4 
5.2.3.1  York Region Official Plan        7 
5.3  Natural Environment Overview        8 
5.4  Cultural Environment Overview        10 
5.4.1  Archaeology          10 
5.4.2  Cultural Heritage         11 
5.5  Y3-B Aurora East SPS         13 
5.5.1  Study Area          13 
5.5.2  Existing Conditions         15 
5.5.2.1  Social and Built Environment        15 
5.5.2.2  Natural Environment         17 
5.5.3  Conceptual Design         21 
5.5.3.1  Design Basis          21 
5.5.3.2  Description of Design         21 
5.5.3.3  Construction Methods         23 
5.5.3.4  Property Requirements         23 
5.5.4  Environmental and Community Impacts and Mitigation     23 
5.6  Y4 Newmarket SPS Upgrade        29 
5.6.1  Study Area          29 
5.6.2  Existing Conditions         31 
5.6.2.1  Social and Built Environment        31 
5.6.2.2  Natural Environment         33 
5.6.3  Conceptual Design         36 
5.6.3.1  Design Basis          37 
5.6.3.2  Description of Design         37 
5.6.3.3  Construction Methods         37 
5.6.3.4  Property Requirements         38 
5.6.4  Environmental and Community Impacts and Mitigation     38 
5.7  Y5 Bogart SPS Upgrade        42 
5.7.1  Study Area          42 
5.7.2  Existing Conditions         44 
5.7.2.1  Social and Built Environment        44 
5.7.2.2  Natural Environment         45 
5.7.3  Conceptual Design         49 
5.7.3.1  Design Basis          50 
5.7.3.2  Description of Design         50 
5.7.3.3  Construction Methods         50 
5.7.3.4  Property Requirements         50 
5.7.4  Environmental and Community Impacts and Mitigation     50 
5.8  Y13-B Mulock SPS         54 
5.8.1  Study Area          54 
5.8.2  Existing Conditions         56 
5.8.2.1  Social and Built Environment        56 
5.8.2.2  Natural Environment         58 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

v 

5.8.3  Conceptual Design         62 
5.8.3.1  Design Basis          62 
5.8.3.2  Description of Design         62 
5.8.3.3  Construction Methods         63 
5.8.3.4  Property Requirements         63 
5.8.4  Environmental and Community Impacts and Mitigation     64 
5.9  Y3-A Aurora East SPS Gravity Interconnection      69 
5.9.1  Study Area          69 
5.9.2  Existing Conditions         71 
5.9.2.1  Social and Built Environment        71 
5.9.2.2  Natural Environment         73 
5.9.3  Concept Design          77 
5.9.3.1  Design Basis          77 
5.9.3.2  Description of Design         78 
5.9.3.3  Construction Methods         79 
5.9.3.4  Property Requirements         82 
5.9.4  Environmental and Community Impacts and Mitigation     82 
5.10  Y10 Aurora SPS Gravity Sewer Twinning      88 
5.10.1  Study Area          88 
5.10.2  Existing Conditions         90 
5.10.2.1 Social and Built Environment        90 
5.10.2.2 Natural Environment         91 
5.10.3  Concept Design          96 
5.10.3.1 Design Basis          96 
5.10.3.2 Description of Design         97 
5.10.3.3 Construction Methods         97 
5.10.3.4 Property Requirements         101 
5.10.4  Environmental and Community Impacts and Mitigation     102 
5.11  Y13-A Leslie Street Trunk Sewer Phase 3      108 
5.11.1  Study Area          108 
5.11.2  Existing Conditions         110 
5.11.2.1 Social and Built Environment        110 
5.11.2.2 Natural Environment         113 
5.11.3  Concept Design          120 
5.11.3.1 Design Basis          120 
5.11.3.2 Description of Design         120 
5.11.3.3 Construction Methods         121 
5.11.3.4 Property Requirements         125 
5.11.4  Environmental and Community Impacts and Mitigation     125 
5.12  Y3-C Aurora East SPS Forcemains       132 
5.12.1  Study Area          132 
5.12.2  Existing Conditions         134 
5.12.2.1 Social and Built Environment        134 
5.12.2.2 Natural Environment         137 
5.12.3  Conceptual Design         142 
5.12.3.1 Design Basis          142 
5.12.3.2 Description of Design         143 
5.12.3.3 Construction Methods         144 
5.12.3.4 Property Requirements         148 
5.12.4  Environmental and Community Impacts and Mitigation     148 
5.13  Y13-C Mulock SPS Forcemains        158 
5.13.1  Study Area          158 
5.13.2  Existing Conditions         160 
5.13.2.1 Social and Built Environment        160 
5.13.2.2 Natural Environment         162 
5.13.3  Conceptual Design         166 
5.13.3.1 Design Basis          166 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

vi 

5.13.3.2 Description of Design         167 
5.13.3.3 Construction Methods         168 
5.13.3.4 Property Requirements         172 
5.13.4  Environmental and Community Impacts and Mitigation     172 
5.14  Capital Cost Estimate         179 
5.14.1  Cost Assumptions         179 
5.14.1.1 Scope of Work          179 
5.14.1.2 General Assumptions         180 
5.14.1.3 Linear Infrastructure         180 
5.14.1.4 Facilities          181 
5.14.2  Excluded Costs          181 
5.14.3  Cost Estimate          181 
5.15  Implementation Plan         186 
5.15.1  Field Investigations         186 
5.15.2  Permit and Approval Requirements       187 
5.15.3  Project Delivery Schedule        190 

Chapter 6: Leslie Street Trunk Sewer and Yonge Street Sewer Rehabilitation 
6.1  Overview          1 
6.1.1  Key Plan          1 
6.1.2  Existing Conditions         3 
6.1.2.1  Social and Built Environment        3 
6.1.2.2  Natural Environment         3 
6.1.2.3  Cultural Environment         3 
6.1.3  Conceptual Design         3 
6.1.4  Environmental and Community Impacts and Mitigation     4 
6.1.5  Capital Cost Estimate and Implementation Plan      4 
6.2  Social and Built Environment Overview       4 
6.2.1  City of Richmond Hill         4 
6.2.2  Town of Aurora          4 
6.2.3  Planning Policy and Land Use        4 
6.2.3.1  York Region Official Plan        7 
6.3  Natural Environment Overview        8 
6.4  Cultural Environment Overview        10 
6.4.1  Archaeology          10 
6.4.2  Cultural Heritage         11 
6.5 Y1-A1 Leslie Street Trunk Sewer Phase 1, Y1-A2 Leslie Street Trunk Sewer Phase 2  

and Y14 Bloomington Interceptor Sewer       13 
6.5.1  Study Area          13 
6.5.2  Existing Conditions         18 
6.5.2.1  Social and Built Environment        18 
6.5.2.2  Natural Environment         26 
6.5.3  Concept Design          43 
6.5.3.1  Design Basis          43 
6.5.3.2  Construction Methods         45 
6.5.3.3  Property Requirements         50 
6.5.4  Environmental and Community Impacts and Mitigation     51 
6.6  Y1-B Yonge Street Sewer Rehabilitation       71 
6.6.1  Study Area          71 
6.6.2  Existing Conditions         74 
6.6.2.1  Social and Built Environment        74 
6.6.2.2  Natural Environment         79 
6.6.3  Concept Design          86 
6.6.3.1  Design Basis          86 
6.6.3.2  Description of Design         87 
6.6.3.3  Construction Methods         87 
6.6.3.4  Property Requirements         88 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

vii 

6.6.4  Environmental and Community Impacts and Mitigation     88 
6.7  Capital Cost Estimate         94 
6.7.1  Cost Assumptions         94 
6.7.1.1  Scope of Work          94 
6.7.1.2  General Assumptions and Allowances       95 
6.7.1.3  Linear Infrastructure         95 
6.7.1.4  Facilities          96 
6.7.2  Excluded Costs          96 
6.7.3  Cost Estimate          96 
6.7.4  Field Investigations         98 
6.7.5  Permits and Approval Requirements       99 
6.7.5.1  The Regional Municipality of York       99 
6.7.5.2  Toronto Region Conservation Authority       99 
6.7.5.3  Canadian National Rail         99 
6.7.5.4  Government of Ontario         99 
6.7.5.5  Other Permitting Agencies        99 
6.7.6  Project Delivery Schedule        103 

Chapter 7: Markham Collector Twinning  
7.1  Overview          1 
7.1.1  Existing Conditions         1 
7.1.1.1  Social and Built Environment        1 
7.1.1.2  Natural Environment         2 
7.1.1.3  Cultural Environment         2 
7.1.2  Conceptual Design         2 
7.1.3  Environmental and Community Impacts and Mitigation     2 
7.1.4  Capital Cost Estimate and Implementation Plan      2 
7.2  Y2 Linear Gravity Sewer        4 
7.2.1  Study Area          4 
7.2.2  Existing Conditions         6 
7.2.2.1  Social and Built Environment        6 
7.2.2.2  Natural Environment         11 
7.2.2.3  Cultural Environment         29 
7.2.3  Conceptual Design         30 
7.2.3.1  Design Basis          30 
7.2.3.2  Description of Design         31 
7.2.3.3  Construction Methods         33 
7.2.3.4  Property Requirements         36 
7.2.4  Environmental and Community Impacts and Mitigation     36 
7.3  Capital Cost Estimate         45 
7.3.1  Scope of Work          45 
7.3.2  Cost Assumptions         45 
7.3.2.1  Excluded Costs          46 
7.3.3  Cost Estimate          46 
7.4  Implementation Plan         48 
7.4.1  Field Investigations         48 
7.4.2  Permits           50 
7.4.3  Schedule          53 

Chapter 8: Primary Trunk Twinning 
8.1  Overview          1 
8.1.1  Existing Conditions         1 
8.1.1.1  Social and Built Environment        1 
8.1.1.2  Natural Environment         1 
8.1.1.3  Cultural Environment         2 
8.1.2  Conceptual Design         2 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

viii 

8.1.3  Environmental and Community Impacts and Mitigation     2 
8.1.4  Capital Cost Estimate and Implementation Plan      2 
8.2  Linear Gravity Sewer (P3) and Sewage Pumping Stations (D1 and D2)   4 
8.2.1  Study Area          4 
8.2.2  Existing Conditions         6 
8.2.2.1  Social and Built Environment        6 
8.2.2.2  Natural Environment         11 
8.2.2.3  Cultural Environment         25 
8.2.3  Conceptual Design         26 
8.2.3.1  Design Basis          26 
8.2.3.2  Description of Design         28 
8.2.3.3  Construction Methods         40 
8.2.3.4  Property Requirements         41 
8.2.4  Environmental and Community Impacts and Mitigation     41 
8.3  Capital Cost Estimate         52 
8.3.1  Scope of Works          52 
8.3.2  Cost Assumptions         52 
8.3.2.1  Excluded Costs          53 
8.3.3  Cost Estimate          54 
8.4  Implementation Plan         56 
8.4.1  Field Investigations         56 
8.4.2  Permits and Approvals         58 
8.4.3  Schedule          61 

Chapter 9: Duffin Creek WPCP Expansion and Upgrades  
9.1  Overview          1 
9.1.1  Study Area          4 
9.1.2  Existing Conditions         4 
9.1.2.1  Social and Built Environment        4 
9.1.2.2  Natural Environment         4 
9.1.2.3  Cultural Environment         4 
9.1.3  Duffin Creek WPCP Expansion Conceptual Planning     4 
9.1.4  Environmental Impact and Mitigation Strategies      4 
9.1.5  Capital Cost Estimates and Implementation Plan      5 
9.2  Study Area          5 
9.3  Existing Conditions         7 
9.3.1  Climate and Meteorology        7 
9.3.2  Ambient Air Quality Background Levels       8 
9.3.3  Social and Built Environment        8 
9.3.4  Natural Environment         10 
9.3.4.1  Geotechnical Desktop Review        10 
9.3.4.2  Hydrogeological Desktop Review       10 
9.3.4.3  Preliminary Assessment of Hydraulic Gradients      12 
9.4  Natural Heritage Characterization       12 
9.4.1  Methodology          12 
9.4.2  Greening Strategy         17 
9.4.3  Assessment of Past Uses        17 
9.4.4  Cultural Environment         22 
9.4.4.1  Archeological Resources        22 
9.5  Duffin Creek WPCP Expansion Conceptual Planning     25 
9.5.1  Design Basis          25 
9.5.1.1  Raw Wastewater Flow and Load Projections      25 
9.5.2  Effluent Quality          26 
9.5.3  Infrastructure Requirements        28 
9.5.4  Site Layout          32 
9.6  Environmental and Community Impacts and Mitigation     34 
9.6.1  Noise Impact Assessment        34 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

ix 

9.6.1.1  Regulatory Framework         34 
9.6.2  Noise-Sensitive Receptors        35 
9.6.3  Noise Impact Assessment – Construction      35 
9.6.3.1  Noise Impact Assessment – Operation       37 
9.6.4  Air Quality Impact Assessment        37 
9.6.4.1  Regulatory Framework         37 
9.6.4.2  Air-Sensitive Receptors         37 
9.6.4.3  Air Emission Sources – Construction       38 
9.6.4.4  Air Quality Impact Assessment – Construction      38 
9.6.4.5  Air Quality Impact Assessment – Operations      38 
9.6.5  Odour Impact Assessment        38 
9.6.5.1  Regulatory Framework         38 
9.6.5.2  Odour-Sensitive Receptors        39 
9.6.5.3  Odour Impact Assessment – Construction      39 
9.6.5.4  Odour Impact Assessment – Operation       39 
9.6.6  Summary of Project Impacts and Mitigation Strategies     40 
9.7  Capital Cost Estimates         48 
9.7.1  Cost Assumptions         48 
9.7.2  Cost Estimate          49 
9.8  Implementation Plan         50 
9.8.1  Field Investigations         50 
9.8.2  Permits and Approvals         51 
9.8.3  Project Schedule         54 
9.8.3.1  Stage 4 Liquids Treatment Expansion, including RNG Purification Facility   54 
9.8.3.2  Solids Treatment Expansion        55 
9.9  References          57 

Chapter 10: Duffin Creek WPCP New Outfall 
10.  Duffin Creek WPCP New Outfall        1 
10.1  Overview          1 
10.1.1  Study Area          1 
10.1.2  Existing Conditions         2 
10.1.2.1 Social and Built Environment        2 
10.1.2.2 Natural Environment         2 
10.1.2.3 Cultural Environment         2 
10.1.3  Receiving Water Impact Assessment       2 
10.1.4  Outfall Configuration         2 
10.1.5  Hydraulic Design         2 
10.1.6  Outfall Conceptual Design and Construction Considerations    2 
10.1.7  Environmental Impacts and Mitigation Strategies      2 
10.1.8  Capital Cost Estimates and Implementation Plan      3 
10.2  Study Area          3 
10.3  2011 Outfall Environmental Assessment Overview     5 
10.4  Existing Conditions         6 
10.4.1  Social and Built Environment        6 
10.4.1.1 Waterfront Trail and Public Parks       6 
10.4.1.2 Aesthetic Conditions along the Shoreline      6 
10.4.1.3 Pickering Nuclear Generation Station       6 
10.4.1.4 Ajax Water Supply Plant Intake        7 
10.4.2  Natural Environment         9 
10.4.2.1 Geotechnical Desktop Review        9 
10.4.2.2 Hydrogeology Desktop Review        10 
10.4.2.3 Natural Heritage Characterization       13 
10.4.3  Cultural Environment         15 
10.4.3.1 Marine Archaeological Resources       15 
10.5  Receiving Water Impact Assessment       15 
10.5.1  Introduction          15 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

x 

10.5.2  Regulatory Framework         15 
10.5.2.1 Provincial Water Quality Objectives       16 
10.5.2.2 Mixing Zone          16 
10.5.3  Lake Ontario Background Conditions       17 
10.5.4  Outfall Discharge Characterization       18 
10.5.4.1 Effluent Flow          18 
10.5.4.2 Effluent Quality          18 
10.5.4.3 Required Effluent Dilution        19 
10.5.5  Outfall and Diffuser Configurations       20 
10.5.6  Lake Modelling Approach        20 
10.5.7  Lake Modelling Results         21 
10.5.7.1 Near-field Assessment         21 
10.5.7.2 Far-field Assessment         22 
10.5.7.3 Effluent Impacts at Shore        23 
10.5.7.4 Effluent Impacts at Drinking Water Intakes      24 
10.5.7.5 Mixing Zone for TP         25 
10.5.7.6 Conclusions          26 
10.6  Outfall Configuration         27 
10.7  Hydraulic Design of the Outfall        28 
10.7.1  Hydraulic Analysis Methodology        28 
10.7.1.1 Vertical Survey Reference Datum       28 
10.7.1.2 Lake Ontario Design Lake Level        28 
10.7.1.3 Available Hydraulic Head        28 
10.7.1.4 Design Effluent Flow Rates        29 
10.7.1.5 Outfall Hydraulic Model Setup        29 
10.7.2  Hydraulic Analysis Results        31 
10.8  Outfall Conceptual Design and Construction Considerations    32 
10.8.1  Effluent Channels Design Concept       32 
10.8.1.1 Effluent Channels Construction        34 
10.8.2  Drop Shaft Design Concept        34 
10.8.2.1 Drop Shaft Construction         35 
10.8.3  Tunnel Design Concept         36 
10.8.3.1 Tunnel Diameter and Length        37 
10.8.3.2 Tunnel Alignment         37 
10.8.3.3 Tunnel Construction         38 
10.8.4  Diffusers Design Concept        42 
10.8.4.1 Diffusers Construction         42 
10.9  Environmental and Community Impacts and Mitigation     43 
10.10  Capital Cost Estimate         48 
10.10.1  Scope of Work          48 
10.10.2  Cost Assumptions         48 
10.10.3  Cost Estimate          49 
10.11  Implementation Plan         50 
10.11.1  Field and Desktop Investigations       50 
10.11.2  Permits and Approvals         51 
10.11.2.1 Summary of Permits and Approvals Schedule      51 
10.12  Schedule          55 
10.13  References          57 

Chapter 11: Implementation Plan  
11.1  Schedule          1 
11.2  Overview of Additional Impacts and Mitigations      5 
11.3  Cost Summary          6 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xi 

Chapter 12: Conclusion  

Table Index 

Chapter 2: Confirmation and Description of Components 
Table 2.1 York Region Sewage Works Project List       1 
Table 2.2 2nd Concession SPS Upgrade (Y6) Project Information     3 
Table 2.3 Queensville West SPS Upgrade (Y7) Project Information     4 
Table 2.4 Holland Landing SPS Upgrade (Y8) Project Information     5 
Table 2.5 Newmarket East SPS (Y9-A) Project Information      6 
Table 2.6 Newmarket East SPS Forcemains (Y9-B) Project Information    7 
Table 2.7 Queensville East SPS (Y11-A) Project Information     8 
Table 2.8 Queensville East SPS Forcemains (Y11-B) Project Information    9 
Table 2.9 2nd Concession North Gravity Sewer (Y12-A) Project Information   10 
Table 2.10 2nd Concession South Gravity Sewer (Y12-B) Project Information   11 
Table 2.11 Aurora East SPS Gravity Interconnection (Y3-A) Project Information   13 
Table 2.12 Aurora East SPS (Y3-B) Project Information      14 
Table 2.13 Aurora East SPS Forcemains (Y3-C) Project Information     15 
Table 2.14 Newmarket SPS Upgrade (Y4) Project Information     16 
Table 2.15 Bogart SPS Upgrade (Y5) Project Information      17 
Table 2.16 Aurora SPS Gravity Sewer Twinning (Y10) Project Information    18 
Table 2.17 Leslie Street Trunk Sewer Phase 3 (Y13-A) Project Information    19 
Table 2.18 Mulock SPS (Y13-B) Project Information       20 
Table 2.19 Mulock SPS Forcemains (Y13-C) Project Information     21 
Table 2.20 Leslie Street Trunk Sewer Phase 1 (Y1-A1) Project Information    23 
Table 2.21 Leslie Street Trunk Sewer Phase 2 (Y1-A2) Project Information    24 
Table 2.22 Yonge Street Sewer Rehabilitation (Y1-B) Project Information    25 
Table 2.23 Bloomington Interceptor Sewer (Y-14) Project Information    26 
Table 2.24 Markham Collector Twinning (Y2) Project Information     27 
Table 2.25 Primary Trunk Sewer Twinning (P3) Project Information     29 
Table 2.26 Duffin Creek WPCP Upgrades and Stage 4 Expansion (P1) Project Information  31 
Table 2.27 Duffin Creek WPCP New Outfall (P2) Project Information     33 

Chapter 3: Design Basis 
Table 3.1 Forecasted Service Population to Duffin Creek WPCP     2 
Table 3.2 Wastewater Generation Rates - York Region Linear Infrastructure   2 
Table 3.3 Wastewater Generation Rates – Durham Region Linear Infrastructure   3 
Table 3.4 Design Wastewater Generation Rates – Duffin Creek WPCP    3 

Chapter 4: Infrastructure Located in East Gwillimbury 
Table 4.1 Conceptual Design Drawings per East Gwillimbury Project    3 
Table 4.2 Summary of Planning Policies and Applicability to the York Region Sewage Works  

Project in East Gwillimbury        5 
Table 4.3 2nd Concession Road AADT Counts Between Green Lane East and Hillcrest Drive 16 
Table 4.4 Aquifers and Aquitards Through the Y6 Study Area     18 
Table 4.5 Staged Sewage Pumping Station Conceptual Design Characteristics for Y6 2nd  

Concession SPS Upgrade        23 
Table 4.6 General Sewage Pumping Station Conceptual Design Characteristics for SPS  

Project Y6 2nd Concession SPS Upgrades      24 
Table 4.7 Y6 2nd Concession SPS Upgrades Social and Built Environment Effects and Mitigation 26 
Table 4.8 Y6 2nd Concession SPS Upgrades Natural Environment Effects and Mitigation  27 
Table 4.9 2nd Concession Road AADT Counts Between Mount Albert Road and Hillcrest Drive 33 
Table 4.10 Aquifers and Aquitards Through the Y7 Study Area     34 
Table 4.11 Staged Sewage Pumping Station Conceptual Design Characteristics for Y7  

Queensville West SPS Upgrade        37 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xii 

Table 4.12 General Sewage Pumping Station Conceptual Design Characteristics for SPS Project  
Y7 Queensville West SPS Upgrades       38 

Table 4.13 Y7 Queensville West SPS Upgrades Social and Built Environment Effects and Mitigation 40 
Table 4.14 Y7 Queensville West SPS Upgrades Natural Environment Effects and Mitigation  41 
Table 4.15 Aquifers and Aquitards Through the Y8 Study Area     49 
Table 4.16 Staged Sewage Pumping Station Conceptual Design Characteristics for Y8 - Holland  

Landing SPS Upgrade         52 
Table 4.17 General Sewage Pumping Station Conceptual Design Characteristics for SPS Project  

Y8, Holland Landing SPS Upgrade       53 
Table 4.18 Y8 Holland Landing SPS Upgrades Social and Built Environment Effects and Mitigation 54 
Table 4.19 Y8 Holland Landing SPS Upgrades Natural Environment Effects and Mitigation  55 
Table 4.20 Aquifers and Aquitards Through the Y9-A Study Area, Along HEPC   61 
Table 4.21 Aquifers and Aquitards Through the Y9-A Study Area, Along Green Lane East  61 
Table 4.22 Staged Sewage Pumping Station Conceptual Design Characteristics for Y9-A  

Newmarket East SPS         65 
Table 4.23 General Sewage Pumping Station Conceptual Design Characteristics for Y9-A  

Newmarket East SPS         66 
Table 4.24 Y9-A Newmarket East SPS Upgrades Social and Built Environment Effects and  

Mitigation          68 
Table 4.25 Y9-A Newmarket East SPS Upgrades Natural Environment Effects and Mitigation  69 
Table 4.26 Leslie Street AADT Counts Between Milne Lane and Queensville Sideroad  75 
Table 4.27 Aquifers and Aquitards Through the Y11-A Study Area     77 
Table 4.28 Staged Sewage Pumping Station Conceptual Design Characteristics for Y11-A  

Queensville East SPS         80 
Table 4.29 General Sewage Pumping Station Conceptual Design Characteristics for SPS  

Project Y11-A Queensville East SPS       81 
Table 4.30 Y11-A Queensville East SPS Social and Built Environment Effects and Mitigation  83 
Table 4.31 Y11-A Queensville East SPS Natural Environment Effects and Mitigation   84 
Table 4.32 2nd Concession Road AADT Counts Between Valley Trail and Hillcrest Drive  91 
Table 4.33 Aquifers and Aquitards Through the Y12-A Study Area, Along Sections of Sewer to  

be Re-Laid          93 
Table 4.34 Aquifers and Aquitards Through the Y12-A Study Area, Near the 2nd Concession SPS  

Shaft and Sewer         93 
Table 4.35 Design Basis for the Development of Y12-A 2nd Concession North Gravity Sewer 100 
Table 4.36 Y12-A 2nd Concession North Gravity Sewer Social and Built Environment Effects and  

Mitigation          103 
Table 4.37 Y12-A 2nd Concession North Gravity Sewer Natural Environment Effects and Mitigation 105 
Table 4.38 Y12-A 2nd Concession North Gravity Sewer Cultural Environment Effects and Mitigation 110 
Table 4.39 Green Lane East and 2nd Concession Road AADT Counts Between East Gwillimbury  

GO Station and Old Green Lane        116 
Table 4.40 Aquifers and Aquitards Through the Y12-B Study Area     118 
Table 4.41 Design Basis for the Development of Y12-B 2nd Concession South Gravity Sewer 123 
Table 4.42 Y12-B 2nd Concession South Gravity Sewer Social and Built Environment Effects and  

Mitigation          129 
Table 4.43 Y12-B 2nd Concession South Gravity Sewer Natural Environment Effects and Mitigation 131 
Table 4.44 Y12-B 2nd Concession South Gravity Sewer Cultural Environment Effects and Mitigation 134 
Table 4.45 Green Lane East AADT Counts Between East Gwillimbury GO Station and Old Green  

Lane           139 
Table 4.46 Aquifers and Aquitards Through the Y9-B Study Area, Along HEPC   140 
Table 4.47 Aquifers and Aquitards Through the Y9-B Study Area, Along Green Lane East  140 
Table 4.48 Design Basis for the Development of Y9-B Newmarket East SPS Forcemains  146 
Table 4.49 General Conceptual Design Characteristics for Y9-B – Newmarket East SPS Forcemain 147 
Table 4.50 Y9-B Newmarket East SPS Forcemain Social and Built Environment Effects and  

Mitigation          152 
Table 4.51 Y9-B Newmarket East SPS Forcemain Natural Environment Effects and Mitigation 154 
Table 4.52 Y9-B Newmarket East SPS Forcemain Cultural Environment Effects and Mitigation 156 
Table 4.53 Leslie Street AADT Counts Between Mount Albert Road and Queensville Sideroad 162 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xiii 

Table 4.54 Aquifers and Aquitards Through the Y11-B Study Area     164 
Table 4.55 Staged Sewage Pumping Station Conceptual Design Characteristics for Y11-B  

Queensville East SPS Forcemains       170 
Table 4.56 Design Basis for the Development of Y11-B Queensville East SPS Forcemains  170 
Table 4.57 General Sewage Pumping Station Conceptual Design Characteristics for Y11-B  

Queensville East SPS Forcemains       171 
Table 4.58 Y11-B Queensville East SPS Forcemains Social and Built Environment Effects and  

Mitigation          173 
Table 4.59 Y11-B Queensville East SPS Forcemains Natural Environment Effects and Mitigation 175 
Table 4.60 Y11-B Queensville East SPS Forcemains Cultural Environment Effects and Mitigation 178 
Table 4.61 Estimated Construction Costs for Y6 2nd Concession SPS Upgrades   183 
Table 4.62 Estimated cost for Y6 2nd Concession SPS Upgrades     183 
Table 4.63 Estimated Construction Costs for Y7 Queensville West SPS Upgrades   183 
Table 4.64 Estimated cost for Y7 Queensville West SPS Upgrades     183 
Table 4.65 Estimated Construction Costs for Y8       183 
Table 4.66 Estimated cost for Y8 Holland Landing SPS Upgrades     184 
Table 4.67 Estimated Construction Costs for Y9-A       184 
Table 4.68 Estimated cost for Y9-A Newmarket East SPS      184 
Table 4.69 Estimated Construction Costs for Y11-A       185 
Table 4.70 Estimated Cost for Y11-A Queensville East SPS      185 
Table 4.71 Estimated Construction Costs for Y12-A       185 
Table 4.72 Estimated Cost for Y12-A 2nd Concession North Gravity Sewer    185 
Table 4.73 Estimated Construction Costs for Y12-B       186 
Table 4.74 Estimated Cost for Y12-B 2nd Concession South Gravity Sewer    186 
Table 4.75 Estimated Construction Costs for Y9-B       186 
Table 4.76 Estimated Cost for Y9-B Newmarket East SPS Forcemains    186 
Table 4.77 Estimated Construction Costs for Y11-B       187 
Table 4.78 Estimated Cost for Y11-B Queensville East SPS Forcemains    187 
Table 4.79 Future Field Investigations        188 
Table 4.80 Permits and Timelines         189 
Table 4.81 Proposed Schedule for Y6 2nd Concession SPS Upgrade    193 
Table 4.82 Proposed Schedule for Y7 Queensville West SPS Upgrade    193 
Table 4.83 Proposed Schedule for Y8 Holland Landing SPS Upgrade    193 
Table 4.84 Proposed Schedule for Y9-A Newmarket East SPS     193 
Table 4.85 Proposed Schedule for Y11-A Queensville East SPS     193 
Table 4.86 Proposed Schedule for Y12-A 2nd Concession North Gravity Sewer   194 
Table 4.87 Proposed Schedule for Y12-B 2nd Concession South Gravity Sewer   194 
Table 4.88 Proposed Schedule for Y9-B Newmarket East SPS Forcemain    194 
Table 4.89 Proposed Schedule for Y11-B Queensville East SPS Forcemains    194 

Chapter 5: Infrastructure Located in Newmarket and Aurora 
Table 5.1 Conceptual Design Drawings per Newmarket Aurora project    3 
Table 5.2 Summary of Planning Policies and Applicability to the York Region Sewage Works  

Projects in Newmarket and Aurora       5 
Table 5.3 St. John’s Sideroad AADT Counts Between Mavrinac Boulevard (East of Bayview  

Avenue) and Leslie Street        16 
Table 5.4 Aquifers and Aquitards Through the Y3-B Aurora East SPS Study Area   18 
Table 5.5 Staged Sewage Pumping Station Conceptual Design Characteristics for Y3-B Aurora  

East SPS          21 
Table 5.6 General Sewage Pumping Station Conceptual Design Characteristics for Y3-B Aurora  

East SPS          22 
Table 5.7 Y3-B Aurora East SPS Social and Built Environment Effects and Mitigation  24 
Table 5.8 Y3-B Aurora East SPS Natural Environment Effects and Mitigation   25 
Table 5.9 Aquifers and Aquitards Through the Y4 Study Area     33 
Table 5.10 Staged Sewage Pumping Station Conceptual Design Characteristics for Y4  

Newmarket SPS Upgrade        37 
Table 5.11 Y4 Newmarket SPS Upgrade Social and Built Environment Effects and Mitigation  39 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xiv 

Table 5.12 Y4 Newmarket SPS Upgrade Natural Environment Effects and Mitigation   40 
Table 5.13 Mulock Drive AADT counts between Harry Walker Parkway South and Kingdale Road  

(southwest of study area)        45 
Table 5.14 Aquifers and Aquitards Through the Y5 Study Area     46 
Table 5.15 Staged Sewage Pumping Station Conceptual Design Characteristics for Y5 Bogart  

SPS Upgrade          50 
Table 5.16 Y5 Bogart SPS Upgrade Social and Built Environment Effects and Mitigation  51 
Table 5.17 Y5 Bogart SPS Upgrade Natural Environment Effects and Mitigation   52 
Table 5.18 Mulock Drive and Leslie Street AADT Counts within Study Area    57 
Table 5.19 Aquifers and Aquitards Through the Y13-B Study Area     59 
Table 5.20 Staged Sewage Pumping Station Conceptual Design Characteristics for Y13-B Mulock  

SPS           62 
Table 5.21 General Sewage Pumping Station Conceptual Design Characteristics for SPS Project  

Y13-B Mulock SPS         63 
Table 5.22 Y13-B Mulock SPS Social and Built Environment Effects and Mitigation   65 
Table 5.23 Y13-B Mulock SPS Natural Environment Effects and Mitigation    66 
Table 5.24 St. John’s Sideroad AADT Counts Between Industrial Parkway North and Pinnal Trail 72 
Table 5.25 Aquifers and Aquitards Through the Y3-A Aurora East SPS Gravity Interconnection  

Study Area          74 
Table 5.26 Design Basis for the Development of Y3-A Aurora East SPS Gravity Interconnection 78 
Table 5.27 Y3-A Aurora East SPS Gravity Interconnection Social and Built Environment Effects  

and Mitigation          83 
Table 5.28 Y3-A Aurora East SPS Gravity Interconnection Natural Environment Effects and  

Mitigation          85 
Table 5.29 Aquifers and Aquitards Through the Y10 Study Area     93 
Table 5.30 Design Basis for the Development of Y10 Aurora SPS Gravity Sewer Twinning  96 
Table 5.31 Y10 Aurora SPS Gravity Sewer Twinning Social and Built Environment Effects and  

Mitigation          103 
Table 5.32 Y10 Aurora SPS Gravity Sewer Twinning Natural Environment Effects and Mitigation 104 
Table 5.33 Y10 Aurora SPS Gravity Sewer Twinning Cultural Environment Effects and Mitigation 107 
Table 5.34 Leslie Street AADT Counts Between Ivsbridge Boulevard to Green Lane East  112 
Table 5.35 Aquifers and Aquitards Through the Y13-A Study Area     114 
Table 5.36 Design Basis for the Development of Y13-A Leslie Street Trunk Sewer Phase 3  120 
Table 5.37 Y13-A Leslie Street Trunk Sewer Phase 3 Social and Built Environment Effects and  

Mitigation          126 
Table 5.38 Y13-A Leslie Street Trunk Sewer Phase 3 Natural Environment Effects and Mitigation 128 
Table 5.39 Y13-A Leslie Street Trunk Sewer Phase 3 Cultural Environment Effects and Mitigation 131 
Table 5.40 St. John’s Sideroad AADT counts between Mavrinac Boulevard (east of Bayview  

Avenue) and Leslie Street        136 
Table 5.41 Aquifers and Aquitards through the Y3-C Study Area, East of Bayview Avenue  138 
Table 5.42 Aquifers and Aquitards through the Y3-C Study Area, West of Bayview Avenue  138 
Table 5.43 Staged Sewage Pumping Station Conceptual Design Characteristics for Y3-C Aurora  

East SPS Forcemain         142 
Table 5.44 Design Basis for the Development of Y3-C Aurora East SPS Forcemain   143 
Table 5.45 General Sewage Pumping Station Conceptual Design Characteristics for Y3-C Aurora  

East SPS Forcemain         144 
Table 5.46 Y3-C Aurora East SPS Forcemain Social and Built Environment Effects and Mitigation 149 
Table 5.47 Y3-C Aurora East SPS Forcemain Natural Environment Effects and Mitigation  151 
Table 5.48 Y3-C Aurora East SPS Forcemain Cultural Environment Effects and Mitigation  156 
Table 5.49 Leslie Street AADT Counts Between St. John’s Sideroad and Mulock Drive  161 
Table 5.50 Aquifers and Aquitards Through the Y13-C Study Area     163 
Table 5.51 Staged Sewage Pumping Station Conceptual Design Characteristics for Y13-C  

Mulock SPS Forcemains        166 
Table 5.52 Design Basis for the Development of Y13-C Mulock SPS Forcemains   167 
Table 5.53 General Sewage Pumping Station Conceptual Design Characteristics for Y13-C  

Mulock SPS Forcemains        168 
Table 5.54 Y13-C Mulock SPS Forcemains Social and Built Environment Effects and Mitigation 173 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xv 

Table 5.55 Y13-C Mulock SPS Forcemains Natural Environment Effects and Mitigation  175 
Table 5.56 Y13-C Mulock SPS Forcemains Cultural Environment Effects and Mitigation  177 
Table 5.57 Estimated Construction Costs for Y3-B       182 
Table 5.58 Estimated Cost for Y3-B Aurora East SPS      182 
Table 5.59 Estimated Construction Costs for Y4       182 
Table 5.60 Estimated Cost for Y4 Newmarket SPS Upgrade      182 
Table 5.61 Estimated Construction Costs for Y5       183 
Table 5.62 Estimated Cost for Y5 Bogart SPS Upgrade      183 
Table 5.63 Estimated Construction Costs for Y13-B       183 
Table 5.64 Estimated Cost for Y13-B Mulock SPS       183 
Table 5.65 Estimated Construction Costs for Y3-A       184 
Table 5.66 Estimated Cost for Y3-A Aurora East SPS Gravity Interconnection   184 
Table 5.67 Estimated Construction Costs for Y10       184 
Table 5.68 Estimated Cost for Y10 Aurora SPS Gravity Sewer Twinning    184 
Table 5.69 Estimated Construction Costs for Y13-A       185 
Table 5.70 Estimated Cost for Y13-A Leslie Street Trunk Sewer Phase 3    185 
Table 5.71 Estimated Construction Costs for Y3-C       185 
Table 5.72 Estimated Cost for Y3-C Aurora East SPS Forcemain     185 
Table 5.73 Estimated Construction Costs for Y13-C       186 
Table 5.74 Estimated Cost for Y13-C Mulock SPS Forcemains     186 
Table 5.75 Future Field Investigations        186 
Table 5.76 Permits and Timelines         187 
Table 5.77 Proposed Schedule for Y3-B Aurora East SPS      190 
Table 5.78 Proposed Schedule for Y4 Newmarket SPS Upgrade     190 
Table 5.79 Proposed Schedule for Y5 Bogart SPS Upgrade      191 
Table 5.80 Proposed Schedule for Y13-B Mulock SPS      191 
Table 5.81 Proposed Schedule for Y3-A Aurora East SPS Gravity Interconnection   191 
Table 5.82 Proposed Schedule for Y10 Aurora SPS Gravity Sewer Twinning    191 
Table 5.83 Proposed Schedule for Y13-A Leslie Street Trunk Sewer Phase 3   191 
Table 5.84 Proposed Schedule for Y3-C Aurora East SPS Forcemain    192 
Table 5.85 Proposed Schedule for Y13-C Mulock SPS Forcemains     192 

Chapter 6: Leslie Street Trunk Sewer and Yonge Street Sewer Rehabilitation 
Table 6.1 Summary of Planning Policies and Applicability to the Leslie Street Trunk Sewer  

Project Components         3 
Table 6.2 Summary of Planning Policies and Applicability to the Leslie Street Trunk Sewer  

Project Components         5 
Table 6.3 Leslie Street AADT Counts Between 19th Avenue and Bloomington Road  23 
Table 6.4 Leslie Street AADT Counts Between Bloomington Road and St. John’s Sideroad  24 
Table 6.5 Bloomington Road AADT Counts Between Babcock Boulevard to Leslie Street  25 
Table 6.6 Aquifers and Aquitards in the Y1-A1 Study Area      27 
Table 6.7 Aquifers and Aquitards Through the Y1-A2 Study Area     33 
Table 6.8 Aquifers and Aquitards Throughout the Y14 Study Area     38 
Table 6.9 Design Basis for Development of Y1-A1 Leslie Street Trunk Sewer Phase 1  43 
Table 6.10 Design Basis Specific to Y1-A2 Leslie Street Trunk Sewer Phase 2   44 
Table 6.11 Design Basis Specific to Y14 Bloomington Interceptor Sewer    45 
Table 6.12 Y1-A1 Leslie Street Trunk Sewer Phase 1 Social and Built Environment – Effects  

and Mitigation          52 
Table 6.13 Y1-A1 Leslie Street Trunk Sewer Phase 1 Natural Environment – Effects and Mitigation 54 
Table 6.14 Y1-A1 Leslie Street Trunk Sewer Phase 1 Cultural Environment – Effects and Mitigation 57 
Table 6.15 Y1-A2 Leslie Street Trunk Sewer Phase 2 Social and Built Environment – Effects and  

Mitigation          58 
Table 6.16 Y1-A2 Leslie Street Trunk Sewer Phase 2 Natural Environment – Effects and Mitigation 60 
Table 6.17 Y1-A2 Leslie Street Trunk Sewer Phase 2 Cultural Environment – Effects and Mitigation 64 
Table 6.18 Y14 Bloomington Interceptor Sewer Social and Built Environment – Effects and  

Mitigation          65 
Table 6.19 Y14 Bloomington Interceptor Sewer Natural Environment – Effects and Mitigation  67 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xvi 

Table 6.20 Y14 Bloomington Interceptor Sewer Cultural Environment – Effects and Mitigation 70 
Table 6.21 Yonge Street AADT Counts Between Silver Maple Road (North of 19th Avenue) and  

Hunters Glen Road         78 
Table 6.22 Aquifers and Aquitards Through the Y1-B Study Area     81 
Table 6.23 Design Basis for the Development of the Y1-B Yonge Street Sewer Rehabilitation  87 
Table 6.24 Y1-B Yonge Street Gravity Sewer Rehabilitation Social and Built Environment – Effects  

and Mitigation          89 
Table 6.25 Y1-B Yonge Street Gravity Sewer Rehabilitation Natural Environment – Effects and  

Mitigation          90 
Table 6.26 Estimated Construction Cost Range for Y1-A1 Leslie Street Trunk Sewer Phase 1 96 
Table 6.27 Estimated Cost for Y1-A1 Leslie Street Trunk Sewer Phase 1    96 
Table 6.28 Estimated Construction Cost Range for Y1-A2 Leslie Street Trunk Sewer Phase 2 97 
Table 6.29 Estimated Cost for Y1-A2 Leslie Street Trunk Sewer Phase 2    97 
Table 6.30 Estimated Construction Cost Range for Y14 Bloomington Interceptor Sewer  97 
Table 6.31 Estimated Cost for Y14 Bloomington Interceptor Sewer     97 
Table 6.32 Estimated Construction Cost Range for Y1-B Yonge Street Rehabilitation   98 
Table 6.33 Estimated Cost for Y1-B Yonge Street Rehabilitation     98 
Table 6.34 Future Field Investigations        98 
Table 6.35 Permits and Timelines         100 
Table 6.36 Proposed Schedule for Y1-A1 Leslie Street Trunk Sewer Phase 1 and Y14  

Bloomington Interceptor Sewer        103 
Table 6.37 Proposed Schedule for Y1-A2 Leslie Street Trunk Sewer Phase 2   104 
Table 6.38 Proposed Schedule for Y1-B Yonge Street Sewer Rehabilitation    104 

Chapter 7: Markham Collector Twinning  
Table 7.1 Aquifers and Aquitards Through the Study Area      13 
Table 7.2 Natural Heritage Characterization Within and Adjacent to Study Area   17 
Table 7.3 Areas of Potential Environmental Concern (APEC)     23 
Table 7.4 Design Basis for the Development of the Preferred Alignment    30 
Table 7.5 Social and Built Environment – Effects and Mitigation     37 
Table 7.6 Natural Environment – Effects and Mitigation      40 
Table 7.7 Cultural Environment - Effects and Mitigation      44 
Table 7.8 Estimated Construction Costs        46 
Table 7.9 Estimated Capital Costs         47 
Table 7.10 Future Field Investigations        48 
Table 7.11 Permits and Approvals Required for the Markham Collector Twinning Project  50 
Table 7.12 Proposed Schedule for the Markham Collector Twinning Project    53 

Chapter 8: Primary Trunk Twinning 
Table 8.1 Aquifers and Aquitards Through the Study Area      13 
Table 8.2 Natural Heritage Characterization Within or Adjacent to the Study Area   14 
Table 8.3 Areas of Potential Environmental Concern      21 
Table 8.4 Design Basis for the development of the preferred alignment    26 
Table 8.5 Summary of Pickering Parkway SPS Hydraulic Analysis Results for 2031, 2041  

and 2051          27 
Table 8.6 Summary of Squires Beach SPS Hydraulic Analysis Results for 2031, 2041  

and 2051          27 
Table 8.7 Social and Built Environment – Effects and Mitigation     43 
Table 8.8 Natural Environment – Effects and Mitigation      46 
Table 8.9 Cultural Environment – Effects and Mitigation      51 
Table 8.10 Estimated Construction Costs        54 
Table 8.11 Primary Trunk Twin (P3) and Connection to Existing Sewage Pumping Stations  

Capital Cost          55 
Table 8.12 Pickering Parkway SPS (D1) and Connections to New and Existing Trunk Sewer  

Capital Cost          55 
Table 8.13 Squires Beach SPS (D2) and Connections to New and Existing Trunk Sewer  



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xvii 

Capital Cost          55 
Table 8.14 Future Field Investigations        56 
Table 8.15 Permits and Approval required for the Primary Trunk Twinning Project   58 
Table 8.16 Proposed schedule for the Primary Trunk Twinning Project    61 

Chapter 9: Duffin Creek WPCP Expansion and Upgrades 
Table 9.1 Natural Heritage Characterization Within and Adjacent to the Study Area   13 
Table 9.2 Areas of Potential Environmental Concern      20 
Table 9.3 Summary of Design Basis for Duffin Creek WPCP Expansion    26 
Table 9.4. Current Effluent Objectives and Limits for Duffin Creek WPCP    27 
Table 9.5. Proposed Effluent Objectives and Limits for Duffin Creek WPCP Expansion  28 
Table 9.6 Summary of Expansion Requirements for Duffin Creek WPCP    30 
Table 9.7 FTA Noise Assessment Manual Noise Levels at Receptors    34 
Table 9.8 MECP Operation Sound Level Limits       35 
Table 9.9 Identified Noise Points of Reception       35 
Table 9.10 Typical Construction Equipment Sound Levels      36 
Table 9.11 Expected Construction Noise Levels from the Duffin Creek WPCP Boundary  

at different distances         36 
Table 9.12 Frequency of Exceedance at Select Receptors over a 5-Year Period Accounting  

for Expected Seasonal and Diurnal Occupancy Only     41 
Table 9.13 Social and Built Environment – Potential Impacts and Mitigation    42 
Table 9.14 Natural Environment – Potential Impacts and Mitigation     45 
Table 9.15 Cultural Environment – Potential Impacts  and Mitigation     47 
Table 9.16 Technical Environment – Potential Impacts and Mitigation    47 
Table 9.17 Estimated Construction Costs        49 
Table 9.18 Duffin Creek WPCP Expansion Estimated Capital Costs     49 
Table 9.19 Proposed Field Investigations        50 
Table 9.20 Approvals, Permits and Consultation Program for the Design and Preconstruction  

Phases           51 
Table 9.21 Proposed Schedule for the Stage 4 Liquids Treatment Expansion Project   55 
Table 9.22 Proposed Schedule for the Solids Treatment Expansion Project    56 

Chapter 10: Duffin Creek WPCP New Outfall 
Table 10.1 Summary of Duffin Creek WPCP RWIA Parameters of Interest with their  

Provincial Water Quality Objectives (MECP, 1994a)     16 
Table 10.2 Summary of Seasonal Ambient Conditions in Lake Ontario Used for Modelling  18 
Table 10.3 Summary of Duffin Creek WPCP Effluent Quality 2018 to 2022    19 
Table 10.4 Summary of Duffin Creek WPCP Effluent Criteria     19 
Table 10.5 Seasonal Dilution Targets for Key Water Quality Parameters  

(Based on Proposed Compliance Limits for TAN and TP)     20 
Table 10.6 CORMIX Initial Dilution Predictions for Diffuser Option 1  

(2,000 m Outfall + 500 m Diffuser)       22 
Table 10.7 CORMIX Initial Dilution Predictions for Diffuser Option 2  

(2,500 m Outfall + 500 m Diffuser)       22 
Table 10.8 Predicted TP Concentrations at Shore and Drinking Water Intake (Annually)  23 
Table 10.9 Predicted TAN Concentrations at Shore and Drinking Water Intake  

(May 1 to Oct 31)         24 
Table 10.10 Predicted TAN Concentrations at Shore and Drinking Water Intake  

(Nov 1 to April 30)         24 
Table 10.11 Design Flows for the Duffin Creek WPCP Outfall      29 
Table 10.12 Hydraulic Design Headloss Factors for Outfall Pipe     30 
Table 10.13 Impact of C-Factor on Calculated Outfall Headloss     31 
Table 10.14 Tunnel Outfall Design Concepts        37 
Table 10.15 Rock Tunnel Boring Machine Types       40 
Table 10.16 Diffuser Riser Design Concepts        42 
Table 10.17 Social and Built Environment – Potential Effects and Mitigation    44 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xviii 

Table 10.18 Natural Environment – Effects and Mitigation      46 
Table 10.19 Cultural Environment – Potential Effects and Mitigation     47 
Table 10.20 Estimated Construction Costs        49 
Table 10.21 Estimated Capital Costs         49 
Table 10.22 Proposed Field and Desktop Investigations      50 
Table 10.23 Approvals, Permits and Consultation for Subsurface Investigations   51 
Table 10.24 Summary of Approvals, Permits and Consultation for Design and Construction  52 
Table 10.25 Sensitivity Analysis for Future Outfall Requirement     55 
Table 10.26 Outfall Project Implementation Schedule       56 

Chapter 11: Implementation Plan 
Table 11.1 Summary of Class 5 Cost Estimation for North YDSS Expansion Infrastructure  

Components          7 
Table 11.2 Summary of Class 5 Cost Estimation for South YDSS Expansion Infrastructure  

Components          7 
Table 11.3 Summary of Class 5 Cost Estimation for YDSS Primary System Infrastructure  

Components          8 

Figure Index 

Chapter 1: Introduction and Background 
Figure 1.1 York Region Wastewater Servicing Strategy Map     3 
Figure 1.2 Duffin Creek WPCP Servicing Map for Durham Region     4 
Figure 1.3 Proposed York Region Sewage Works Project Map     7 

Chapter 2: Confirmation and Description of Components 
Figure 2.1 Map of Study Area for 2nd Concession SPS (Y6) Upgrade Project   3 
Figure 2.2 Map of Study Area for Queensville West SPS Upgrade (Y7) Project   4 
Figure 2.3 Map of Study Area for Holland Landing SPS Upgrade (Y8) Project   5 
Figure 2.4 Map of Study Area for Newmarket East SPS (Y9-A) Project    6 
Figure 2.5 Map of Study Area for Newmarket East SPS Forcemains (Y9-B) Project   7 
Figure 2.6 Map of Study Area for Queensville East SPS (Y11-A) Project    8 
Figure 2.7 Map of Study Area for Queensville East SPS Forcemains (Y11-B) Project  9 
Figure 2.8 Map of Study Area for 2nd Concession North Gravity Sewer (Y12-A) Project  10 
Figure 2.9 Map of Study Area for 2nd Concession South Gravity Sewer (Y12-B) Project  11 
Figure 2.10 Map of Study Area for Aurora East SPS Gravity Interconnection (Y3-A) Project  13 
Figure 2.11 Map of Study Area for Aurora East SPS (Y3-B) Project     14 
Figure 2.12 Map of Study Area for Aurora East SPS Forcemains (Y3-C) Project   15 
Figure 2.13 Map of Study Area for Newmarket SPS Upgrade (Y4) Project    16 
Figure 2.14 Map of Study Area for Bogart SPS Upgrade (Y5) Project     17 
Figure 2.15 Map of Study Area for Aurora SPS Gravity Sewer Twinning (Y10) Project   18 
Figure 2.16 Map of Study Area for Leslie Street Trunk Sewer Phase 3 (Y13-A) Project  19 
Figure 2.17 Map of Study Area for Mulock SPS (Y13-B) Project     20 
Figure 2.18 Map of Study Area for Mulock SPS Forcemains (Y13-C) Project    21 
Figure 2.19 Map of Study Area for Leslie Street Trunk Sewer Phase 1 (Y1-A1) Project  23 
Figure 2.20 Map of Study Area for Leslie Street Trunk Sewer Phase 2 (Y1-A2) Project  24 
Figure 2.21 Map of Study Area for Yonge Street Sewer Rehabilitation (Y1-B) Project   25 
Figure 2.22 Map of Study Area for Bloomington Interceptor Sewer (Y-14) Project   26 
Figure 2.23 Map of Study Area for Markham Collector Twinning (Y2) Project    28 
Figure 2.24 Map of Study Area for Primary Trunk Sewer Twinning (P3) Project   30 
Figure 2.25 Map of Study Area for Duffin Creek WPCP Upgrades and Stage 4 Expansion (P1)  

Project           32 
Figure 2.26 Map of Study Area for Duffin Creek WPCP New Outfall (P2) Project   34 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xix 

Chapter 4: Infrastructure Located in East Gwillimbury 
Figure 4.1 Overview of East Gwillimbury Projects       2 
Figure 4.2 Wellhead Protection Areas        9 
Figure 4.3 Map of a portion of Williams Treaties Hunting Territories Showing the East and  

West Holland Rivers as a Chippewas Travel Corridor Provided by Chippewas of  
Rama First Nation         12 

Figure 4.4 Study Area for Y6 2nd Concession SPS Upgrades     14 
Figure 4.5 2nd Concession Road Looking North Towards Valley Trail     16 
Figure 4.6 Study Area for Y6 Surface Water Map for Existing Conditions    19 
Figure 4.7 Areas of Potential Environmental Concern Within Y6 and Portions of Y12-A and  

Y12-B Study Areas         22 
Figure 4.8 Study Area for Y7 Queensville West SPS Upgrades     31 
Figure 4.9 2nd Concession Road Looking North Towards Existing Queensville SPS and  

Queensville Sideroad         33 
Figure 4.10 Y7 Study Area Surface Water Map for Existing Conditions    35 
Figure 4.11 Study Area for Y8 Holland Landing SPS Upgrades     45 
Figure 4.12 Bradford Street Looking East Towards Existing Holland Landing SPS and Yonge Street. 47 
Figure 4.13 Y8 Study Area Surface Water Map for Existing Conditions    50 
Figure 4.14 Study Area for Y9-A Newmarket East SPS      57 
Figure 4.15 Bayview Parkway Looking North Towards Proposed Gwillimbury SPS Location to  

the West           59 
Figure 4.16 Y9-A Study Area Surface Water Map for Existing Conditions    63 
Figure 4.17 Study Area for Y11-A Queensville East SPS      73 
Figure 4.18 Leslie Street Looking North Towards Queensville Sideroad    75 
Figure 4.19 Y11-A Study Area Surface Water Map for Existing Conditions    78 
Figure 4.20 Study Area for Y12-A 2nd Concession North Gravity Sewer    88 
Figure 4.21 2nd Concession Road Looking North (1) from Valley Trail, (2) Towards Doane Road 91 
Figure 4.22 Y12-A Study Area Surface Water Map for Existing Conditions, North Section  95 
Figure 4.23 Areas of Potential Environmental Concern within Y12-A Study Area, North Portion 98 
Figure 4.24 Study Area for Y12-B 2nd Concession South Gravity Sewer    113 
Figure 4.25 2nd Concession Looking North (1) Towards Green Lane East, (2) Towards 2nd  

Concession SPS.         116 
Figure 4.26 Y12-B Study Area Surface Water Map for Existing Conditions, South Section  119 
Figure 4.27 Areas of Potential Environmental Concern within Y12-B Study Area   122 
Figure 4.28 Study Area for Y9-B – Newmarket East SPS Forcemain     136 
Figure 4.29 Green Lane East Looking East Towards Leslie Street     138 
Figure 4.30 Y9-B Study Area Surface Water Map for Existing Conditions    142 
Figure 4.31 Areas of Potential Environmental Concern within Y9-B Study Areas   145 
Figure 4.32 Study Area for Y11-B – Queensville East SPS Forcemain    158 
Figure 4.33 Leslie Street Looking North (1) from Mount Albert Road and (2) Towards  

Queensville Sideroad         161 
Figure 4.34 Y11-B Study Area Surface Water Map for Existing Conditions, North Section  166 
Figure 4.35 Areas of Potential Environmental Concern within Y11-B Study Area   169 
Figure 4.36 Typical Permits and Approvals Timeline       191 

Chapter 5: Infrastructure Located in Newmarket and Aurora 
Figure 5.1 Overview of Aurora and Newmarket Projects      2 
Figure 5.2 Wellhead Protection Areas        9 
Figure 5.3 Map of a Portion of Williams Treaties Hunting Territories Showing the East and West  

Holland Rivers as a Chippewas Travel Corridor (Provided by Chippewas of Rama First  
Nation)           12 

Figure 5.4 Y3-B Aurora East SPS Study Area       14 
Figure 5.5 St. John’s Sideroad Looking East (1) Towards Bayview Avenue, East of the Proposed  

Y3-B Aurora East SPS Site, (2) Towards Leslie Street     16 
Figure 5.6 Y3-B Aurora East SPS Study Area Surface Water Map for Existing Conditions  19 
Figure 5.7 Y4 Newmarket SPS Upgrade Study Area      30 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xx 

Figure 5.8 Bayview Parkway Looking North Towards the Existing Newmarket SPS   32 
Figure 5.9 Y4 Newmarket SPS Upgrade Study Area Surface Water Map for Existing Conditions 35 
Figure 5.10 Y5 Bogart SPS Upgrade Study Area       43 
Figure 5.11 (1) Pine Street Looking North Towards Bogart Creek SPS, (2) Prospect Avenue  

Looking North at Timothy Street Intersection, (3) Gorham Street Looking East at Pine  
Street intersection.         45 

Figure 5.12 Y5 Study Area Surface Water Map for Existing Conditions    48 
Figure 5.13 Y13-B Mulock SPS Study Area        55 
Figure 5.14 (1) Mulock Drive Looking West of Leslie Street (2) Leslie Street Looking North  

Towards Mulock Drive.         57 
Figure 5.15 Y13-B Study Area Surface Water Map for Existing Conditions    60 
Figure 5.16 Y3-A Aurora East SPS Gravity Interconnection      70 
Figure 5.17 St. John’s Sideroad Looking West Towards the Rail Crossing West of Industrial  

Parkway.          72 
Figure 5.18 Y3-A Aurora East SPS Gravity Interconnection Study Area Surface Water Map for  

Existing Conditions         75 
Figure 5.19 Y10 Aurora SPS Gravity Sewer Twinning Study Area     89 
Figure 5.20 (1) Rail crossing looking north from St. John’s Sideroad west of Industrial Parkway  

and (2) Looking west towards rail crossing and Nokiidaa bike trail/Tom Taylor Trail  
from Jelley Avenue.         91 

Figure 5.21 Y10 Study Area Surface Water Map for Existing Conditions    94 
Figure 5.22 Y13-A Leslie Street Trunk Sewer Phase 3 Study Area     109 
Figure 5.23 Leslie Street Looking North (1) from Mulock Drive, (2) Towards Davis Drive and (3)  

Towards Green Lane East.        112 
Figure 5.24 Y13-A Study Area Surface Water Map for Existing Conditions, North Section  115 
Figure 5.25 Areas of Potential Environmental Concern within Y13-A Study Area, South Portion 118 
Figure 5.26 Areas of Potential Environmental Concern within Y13-A Study Area, North Portion 119 
Figure 5.27 Y3-C Aurora East SPS Forcemain Study Area      133 
Figure 5.28 St. John’s Sideroad Looking East Towards Leslie Street.     136 
Figure 5.29 Y3-C Study Area Surface Water Map for Existing Conditions, West Section  140 
Figure 5.30 Y13-C Mulock SPS Forcemains Study Area      159 
Figure 5.31 Leslie Street Looking North (1) from St. John’s Sideroad and (2) Towards Mulock Drive.  161 
Figure 5.32 Y13-C Study Area Surface Water Map for Existing Conditions, North Section  164 
Figure 5.33 Typical Permits and Approvals Timeline       189 

Chapter 6: Leslie Street Trunk Sewer and Yonge Street Sewer Rehabilitation 
Figure 6.1 Overview of Leslie Street Trunk Sewer and Yonge Street Sewer Rehabilitation Projects 2 
Figure 6.2 Wellhead Protection Area        9 
Figure 6.3 Map of a portion of Williams Treaties Hunting Territories Showing the East and  

West Holland Rivers as a Chippewas Travel Corridor Provided by Chippewas of  
Rama First Nation         12 

Figure 6.4 Overview of Y1-A1 and Y1-A2 (Phases 1 and 2) of the Leslie Street Trunk Sewer  
and Y14 Bloomington Road Interceptor projects      14 

Figure 6.5 Study Area for Y1-A1 (Phase 1) of the Leslie Street Trunk Sewer    15 
Figure 6.6 Study Area for Y1-A2 (Phase 2) of the Leslie Street Trunk Sewer    16 
Figure 6.7 Study Area for Y14 Bloomington Interceptor Sewer     17 
Figure 6.8 Leslie Street Surface Conditions North of 19th Avenue (Left) and South of Stouffville  

Road (Right) (Looking North        23 
Figure 6.9 Leslie Street North of Bloomington Road       24 
Figure 6.10 Bloomington Road Corridor (Looking East)      25 
Figure 6.11 Y1-A1 Study Area Surface-Water Map of Existing Conditions, South Section  28 
Figure 6.12 Potential Environmental Concern and Level of Risk within the Y1-A1 Study Area  31 
Figure 6.13 Y1-A2 Study Area Surface-Water Map of Existing Conditions, Middle Section  34 
Figure 6.14 Locations and Level of Risk for Existing Contamination Within the Y1-A2 Study Area 37 
Figure 6.15 Y14 Study Area Surface Water Map of Existing Conditions    40 
Figure 6.16 Locations and Level of Risk for Existing Contamination Within the Y14 Study Area 42 
Figure 6.17 Overview of Y1-B Yonge Street Sewer Rehabilitation Project    72 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xxi 

Figure 6.18 Details of Study Area and Study Area Limits for the Y1-B Yonge Street Sewer  
Rehabilitation          73 

Figure 6.19 Yonge Street Looking north (1) from Jefferson Forest Drive, (2) Toward Bloomington  
Avenue Intersection)         77 

Figure 6.20 Y1-B Study Area Surface Water Map for Existing Conditions, North Section  82 
Figure 6.21 Locations and Level of Risk for Existing Contamination Within the Y1-B Study Area 85 
Figure 6.22 Typical Permits and Approvals Timeline       102 

Chapter 7: Markham Collector Twinning  
Figure 7 1 Markham Collector Twinning Project Overview      3 
Figure 7 2 Study Area for the Markham Collector Twinning Project     5 
Figure 7 3 Land Use Designation within York Region (Source: 2022 York Region Official Plan) 7 
Figure 7 4 Sensitive Receptors Along the Proposed Alignment     8 
Figure 7 5 Road Network Within the Study Area       10 
Figure 7 6 Preferred Alignment Through the Subwatersheds and Drainage Areas   15 
Figure 7 7 Environmental Features         20 
Figure 7 8 Areas of Potential Environmental Concerns (APECs)     22 
Figure 7 9 Proposed Upstream Connection Near Existing MH44-05     32 
Figure 7 10 Conceptual Alignment at Rouge River Crossing      34 
Figure 7 11 Conceptual Profile at Rouge River Crossing      35 
Figure 7 12 Typical Permits and Approvals Timeline for the Markham Collector Twinning Project 52 

Chapter 8: Primary Trunk Twinning 
Figure 8.1 Primary Trunk Twinning Project Overview      3 
Figure 8.2 Study Area          5 
Figure 8.3 City of Pickering Official Plan Zoning Map      7 
Figure 8.4 Sensitive Receptors Along the Preferred Alignment     8 
Figure 8.5 Road Network in the Study Area        10 
Figure 8.6 Environmental Features within the Study Area      18 
Figure 8.7 Areas of Potential Environmental Concerns      20 
Figure 8.8 Conceptual Design Layout for the Upstream Connection of Preferred Alignment  29 
Figure 8.9 General Location and Layout of New Flow-splitting Chamber    30 
Figure 8.10 Primary Trunk Connections at the Duffin Creek WPCP Influent Pumping Stations  31 
Figure 8.11 Pickering Parkway SPS Conceptual Schematic      33 
Figure 8.12 Squires Beach SPS Conceptual Schematic      34 
Figure 8.13 Connection of Toy Avenue SPS to the Proposed Primary Trunk Sewer   35 
Figure 8.14 Connection of Bayly SPS to the Proposed Primary Trunk Sewer    36 
Figure 8.15 Connection of Jodrel SPS to the Proposed Primary Trunk Sewer    37 
Figure 8.16 Connection of Liverpool SPS to the Proposed Primary Trunk Sewer   38 
Figure 8.17 Connection of Pickering Parkway SPS to the Existing and Proposed Primary Trunks 39 
Figure 8.18 Connection of Squires Beach SPS to the Existing and Proposed Primary Trunks  40 
Figure 8.19 Typical Permits and Approvals Timeline for the Primary Trunk Twinning and New  

Durham Sewage Pumping Stations Projects      60 

Chapter 9: Duffin Creek WPCP Expansion and Upgrades 
Figure 9.1 Aerial View of Duffin Creek WPCP       1 
Figure 9.2 Process Flow Diagram of Duffin Creek WPCP      3 
Figure 9.3 Duffin Creek WPCP Conceptual Layout and TRCA-Regulated Area   6 
Figure 9.4 Wind Rose for Duffin Creek Water Pollution Control Plant    7 
Figure 9.5 City of Pickering Official Plan Land Use Structure     9 
Figure 9.6 Geological Cross Section at the Duffin Creek WPCP     11 
Figure 9.7 Duffin Creek WPCP Study Area Ecological Land Classification    16 
Figure 9.8 PCA Activity Within Project Area and APU Study Area     18 
Figure 9.9 APEC Within Study Area        19 
Figure 9.10 Registered Archeological Site AkGs-1 Within Study Area     23 
Figure 9.11 Duffin Creek WPCP – Results of the Stage 1 Archaeological Assessment   24 



 

GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham 12612539 (GHD); CE854200 (Jacobs)  

xxii 

Figure 9.12 Population and Flow Projections for Duffin Creek WPCP     25 
Figure 9.13 Duffin Creek WPCP Site Layout for the Plant Capacity Expansion   33 
Figure 9.14 Summary of Schedule for Various Permits and Approvals for the Duffin Creek  

WPCP Expansion Design and Pre-Construction Phase     53 

Chapter 10: Duffin Creek WPCP New Outfall 
Figure 10.1 Existing Outfall Duffin Creek WPCP       1 
Figure 10.2 Duffin Creek WPCP New Outfall Study Area      4 
Figure 10.3 Existing and New Diffuser Port Configuration      5 
Figure 10.4 Ajax WSP Plant Intake Protection Zones       8 
Figure 10.5 Geological Stratigraphy Profile at the Duffin Creek WPCP Outfall    12 
Figure 10.6 Natural Heritage Boundary Land Information Ontario     14 
Figure 10.7 Location of Data Sources Used to Define Background Conditions in Lake Ontario  17 
Figure 10.8 Half-pipe Distance for the Proposed Diffuser Concepts at Duffin Creek WPCP  21 
Figure 10.9 Receiving Water Impact Assessment Fiduciary Markers     23 
Figure 10.10 Predicted Mixing Zone for TP for the Annual Period     25 
Figure 10.11 Predicted Mixing Zone for TP from April 1 to August 31 Period    26 
Figure 10.12 Illustration of Headloss Components for the Diffuser Section of the Outfall  29 
Figure 10.13 Minor Loss K Factors for Outfall Tunnel, Risers, and Diffuser    31 
Figure 10.14 Outfall Hydraulic Profile under C-100 and C-140 Hazen-William Friction Factors  32 
Figure 10.15 Conceptual Plan of Effluent Channels Connections to Drop Shaft    33 
Figure 10.16 Secant Pile Drill Rig (left) and Installed Secant Piles (right)    35 
Figure 10.17 Shaft Excavation Support Types        36 
Figure 10.18 Conceptual Profile of Outfall Tunnel       38 
Figure 10.19 Photo of Rock TBM Facing Cutterhead       39 
Figure 10.20 Grouting from within the TBM        40 
Figure 10.21 Precast Concrete Tunnel Lining        41 
Figure 10.22 Summary of Schedule for Various Permits and Approvals for Outfall Construction and  

Operation          54 

Chapter 11: Implementation Plan 
Figure 11.1 Project Report Components        1 
Figure 11.2 North YDSS Expansion Timeline of Predicted Project Completion   3 
Figure 11.3 South YDSS Expansion Timeline of Predicted Project Completion   4 
Figure 11.4 YDSS Primary System Expansion Timeline of Predicted Project Completion  4 

Appendices 
Appendix A Chapter 4 Drawings 
Appendix B Chapter 5 Drawings 
Appendix C Chapter 6 Drawings 
Appendix D Chapter 7 Drawings 
Appendix E Chapter 8 Drawings 
 
 
 
 
 
 



GHD | Jacobs | The Regional Municipality of York | The Regional Municipality of Durham | 12612539 (GHD); CE854200 (Jacobs)  

 

Acronym Definition 

°C degree(s) Celsius 

AACE Association for the Advancement of Cost Estimates 

AADT Annual Average Daily Traffic 

AAQC Ambient Air Quality Criteria 

ADF Average Day Flow 

ANSI Area of Natural and Scientific Interest 

APU Assessment of Past Uses 

APEC Area of potential environmental concern 

ARA Aquatic Resource Area 

AST Aboveground storage tank 

BHR Built heritage resource 

BLO Open Bluff Community 

BTEX Benzene, Toluene, Ethylbenzene and Xylenes 

CAAQS Canadian Ambient Air Quality Standards 

CAC Criteria Air Contaminant 

CHER Cultural Heritage Evaluation Report 

CHL Cultural heritage landscape 

CHVI Cultural heritage value or interest 

CIAR Construction Impact Assessment Report 

CIPP Cured-In-Place Pipe 

CNR Canadian National Railway 

cm/s Centimetres per second 

COC Contaminant of concern 

COPC Contaminant of potential concern 

CUM Mineral Cultural Meadow Ecosite 

CUT1 Mineral Cultural Thicket Ecosite 

DFO Fisheries and Oceans Canada 

DWF Dry-weather flow 

EAA Environmental Assessment Act 

EC Electrical conductivity 

e.g. Exempli gratia (for example) 

ELC Ecological Land Classification 

ECA Environmental Compliance Approval 

ECCC Environment and Climate Change Canada 

EPBTBM Earth pressure balance tunnel boring machine 

ERIS Environmental Risk Information Services 

ESA Environmental Site Assessment 

FOD4 Dry-fresh deciduous forest ecosite 

FOD4-2 Dry-fresh white ash deciduous forest type 
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FOM4 Fresh white cedar mixed forest ecosite 

FTA United states federal transit administration 

GBR Geological baseline report 

GIS Geographic information system 

ha Hectare 

HDPE High-density polyethylene 

HIA Heritage Impact Assessment 

HDD Horizontal directional drilling 

HREB Holland river east branch 

HVA Highly vulnerable aquifers 

i.d. Inner diameter 

I&I Inflow and infiltration 

IAA Impact assessment act  

km Kilometre(s) 

km2 Square kilometre(s) 

km/h Kilometre(s) per hour 

L Litre(s) 

L/s Litre(s) per second 

LAM Local area municipality 

LSRCA Lake Simcoe Region Conservation Authority 

LSW Locally significant wetland 

m Metre(s) 

m/s Metre(s) per second 

m2 Square metre(s) 

mags Metre(s) above ground surface 

mamsl Metre(s) above mean sea level 

masl Metre(s) above sea level 

mbgs Metres (s) below ground surface 

MCM Ministry of Citizenship and Multiculturalism 

MECP Ministry of the Environment, Conservation and Parks  

MH Maintenance hole 

Minister Minister of the Ontario Ministry of The Environment, Conservation and 
Parks 

MNRF Ministry of Natural Resources and Forestry 

MTBM Microtunnel boring machine 

MTO Ministry of Transportation 

MTR Material testing report 

MUP Multi-use path 

NFPA National fire protection association 
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Acronym Definition 

O.Reg. Ontario regulation 

OGS Ontario geological survey 

OHA Ontario heritage act 

OHSA Occupational Health and Safety Act 

ORAC Oak Ridges Aquifer Complex 

ORM Oak Ridges Moraine 

ORMC Oak Ridges Moraine Conservation 

ORMCP Oak Ridges Moraine Conservation Plan 

o.d. Outer diameter 

OWRA Ontario Water Resources Act 

PAC Programmable automation controller 

PCA Potentially contaminating activity 

PCTL Precast concrete tunnel lining 

PHC Petroleum hydrocarbons 

Phase One Property  Markham Collector Sanitary Sewer (Y2) 

Phase One Study Area Lands within 250 m of the phase one property 

PIF Peak instantaneous flow 

PPS, 2020 Provincial policy statement 

PPV Peak particle velocity 

PS Pump station 

PSW Provincially significant wetland 

PTTW Permit to take water 

RRCA Rogers Reservoir Conservation Area 

RSA Railway safety act 

RSC Record of site condition 

RMS Root mean square 

ROW Right-of-way 

SAM1-2 Duckweed mixed shallow aquatic type 

SAR Species at risk  

SARA Species At Risk Act 

SPBTBM Slurry pressure balance tunnel boring machine 

SEC Southeast collector 

SOE Support of excavation 

SPS Sewage pumping station 

SWH Significant wildlife habitat 

SWM Stormwater management 

TBM Tunnel boring machine 

TDH Total dynamic head 

TRCA Toronto and Region Conservation Authority 
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Acronym Definition 

TSS Total suspended solids 

VOC Volatile organic compound 

WHPA Wellhead Protection Area 

WPCP Water Pollution Control Plant 

WRC Water Reclamation Centre 

WWF Wet-weather flow 

YDSS York Durham Sewage System 

YRT York Region Transit 

ZOI Zone of influence 
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