
 

 

 

 

Humber Station – Comprehensive 

Environmental Impact Study and 

Management Plan 

 

Phase 1 – Characterization/Existing 

Conditions and Baseline Inventory 
Town of Caledon, Ontario  

Submitted to:  

Humber Station Village Landowners Group Inc. 

C/O Delta Urban Inc. 

8800 Dufferin Street, Suite 104 

Vaughan, ON L4K 0C5 

Submitted by: 

GEI Consultants Canada Ltd. 

Schaeffers Consulting Engineers 

Arcadis Professional Services (Canada) Inc.  

July 2025 

Project 1901485  

 

   





Phase 1: Humber Station – Comprehensive Environmental  
Impact Study and Management Plan, July 2025 

GEI Consultants Canada Ltd.  ii 

Statement of Conditions 

This Report / Study (the “Work”) has been prepared at the request of, and for the exclusive 

use of the Humber Station Village Landowners Group Inc., and its affiliates (the “Intended 

User”). No one other than the Intended User has the right to use and rely on the Work 

without first obtaining the written authorization of GEI Consultants Canada Ltd., Schaeffers 

Consulting Engineers, Arcadis Professional Services (Canada) Inc. and its Owner. 

GEI Consultants Canada Ltd., Schaeffers Consulting Engineers, Arcadis Professional 

Services (Canada) Inc. expressly excludes liability to any party except the Intended User for 

any use of, and/or reliance upon, the work.  

Neither possession of the Work, nor a copy of it, carries the right of publication. All copyright 

in the Work is reserved to GEI Consultants Canada Ltd., Schaeffers Consulting Engineers, 

and Arcadis Professional Services (Canada) Inc. The Work shall not be disclosed, produced 

or reproduced, quoted from, or referred to, in whole or in part, or published in any manner, 

without the express written consent of GEI Consultants Canada Ltd., Schaeffers Consulting 

Engineers, and Arcadis Professional Services (Canada) Inc. or the Humber Station Village 

Landowners Group Inc. 
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Executive Summary 

The Humber Station Employment Area is a new Employment Area in the Town of Caledon 

(the Town) which will accommodate population growth to 2031. According to the 

Region of Peel Official Plan (RPOP; 2022), Employment Areas within the 2051 New Urban 

Area will accommodate approximately 38,000 jobs as the focus for new clusters of business 

and economic activities. The Humber Station Employment Area is approximately 220.55 ha 

in size and is bounded by Humber Station Road to the west, Mayfield Road to the south, 

Healey Road to the north and the Coleraine West Employment Area Secondary Plan Area 

boundary to the east. Figure 1 (Appendix A1) illustrates the location of the Humber Station 

Employment Area, herein referred to as the Study Area. 

In November 2020, the Local Planning Appeal Tribunal (LPAT, now Ontario Land Tribunal) 

directed that ROPA 30 be modified as defined in Attachment 1 of the decision. The current 

RPOP (2022) identifies the lands as part of the Urban System, within the Bolton Residential 

Settlement Area.  The RPOP (2022) designates the Study Area as an Employment Area. 

The Caledon Official Plan (1978, Consolidated 2024) designates the majority of the Study 

Area as a Prime Agricultural Area, as well as an Environmental Policy Area (EPA). The Study 

Area is predominantly active agriculture, with scattered residential estates fronting onto the 

bordering roads, and a tributary of the West Humber River (Clarkway Drive Tributary) and its 

associated valley along the east boundary. 

A local subwatershed Study, or a Comprehensive Environmental Impact Study and 

Management Plan (CEISMP), prepared in accordance with an approved Town Terms of 

Reference (TOR), is required for the Study Area, as it contains EPAs. The TOR for this 

CEISMP was submitted to the Toronto and Region Conservation Authority (TRCA) and the 

Town in January 2022 and approved in August 2022. 

Similar to a Subwatershed Study (SWS), a CEISMP is a comprehensive planning framework 

that describes how a wide range of elements of development will be addressed. This CEISMP 

will include a preliminary assessment of environmental impacts, to address a range of 

environmental and servicing issues including the protection and management of surface 

water, groundwater, fluvial geomorphology, terrestrial and aquatic resources and the 

identification of the Natural Heritage System (NHS). Municipal servicing needs, including 

stormwater management, sanitary and water servicing, and site grading requirements are also 

addressed. The Management Plan component of the CEISMP informs planning and decision 

making so that changes in land use are compatible with natural systems and consistent with 

the Provincial Planning Statement (PPS; MMAH 2024) and applicable Region of Peel and 

Town of Caledon Official Plan policies.  

GEI Consultants Canada Ltd. (GEI) has partnered with Schaeffers Consulting Engineers 

(SCE) and Arcadis Professional Services (Canada) Inc. (Arcadis), along with the 

Humber Station Village Landowners Group Inc. (HSV LOG), to prepare a CEISMP in support 

of development applications for the Lots 1-5, Concession 5 (Albion) within the Humber Station 

Employment Area Secondary Plan.  
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This Phase 1 report fulfils the first of three phases of the CEISMP in support of a Secondary 

Plan application. Phase 1 is the characterization of existing conditions, including the natural 

heritage features, hydrologic features, and surface and groundwater systems. Phase 2 includes 

the analysis, impact assessment, mitigation, and recommendations. Phase 3 consists of a 

comprehensive implementation plan, monitoring plan, and adaptive management plan. 

The following summarizes the Phase 1 CEISMP key findings and recommendations and notes 

where additional discussion/details are provided in the CEISMP for each topic noted.  

• The Humber Station Employment Area is located within the West Humber River 

subwatershed.  The Clarkway Drive Tributary flows in a north to south direction along 

the east Study Area boundary. The tributary exhibits permanent flow, while other 

drainage features present are Headwater Drainage Features (HDFs) that generally 

flow intermittently or ephemerally (Table 1, Appendix C1). 

• Numerous field investigations were completed to characterize existing conditions. 

Tables 2 (Appendix C1) and C2-1 (Appendix C2) include an extensive list of 

fieldwork undertaken from 2017 to 2025 in the Study Area. 

• Based on the review of background studies and multi-year monitoring of groundwater 

and surface water conditions (see Figure A2-6, Appendix A2, for monitoring 

locations/types), the existing geological and hydrogeological setting was 

characterized.  This includes a description of site stratigraphy and hydrostratigraphy, 

areas of groundwater recharge and discharge, hydraulic properties of stratigraphic 

units including those units that transmit groundwater to natural features such as 

watercourses and wetlands, groundwater flow patterns, surface water and 

groundwater supported natural features, potential surface water infiltration 

opportunities based on soils information, depth to water table and aquifer vulnerability. 

• Surficial geological deposits at the Site are predominantly fine-grained silt to silty clay 

till, interpreted to be Halton Till. The Halton Till is interpreted to be quite 

thick across the Site, ranging from approximately 5 m to 15 m in thickness. The 

Oak Ridges Moraine (ORM) aquifer underlies the Halton Till unit and represents a 

regional confined aquifer.   

• None of the HDFs or wetlands across the Study Area are interpreted to be directly 

connected to the ORM aquifer. The Halton Till acts as a barrier, preventing hydraulic 

connection between the ORM aquifer and these features. Natural features are surface 

water fed.  

• A site water balance analysis was completed which indicated that the predevelopment 

recharge rate is approximately 100mm/yr, which is considered low, and is a result of 

the tight soil conditions associated with the Halton Till.  Post-development, recharge 

is anticipated to be approximately 16 mm/year, reflective of 86% increase in 

impervious cover over the Study Area. There will be an increase in runoff and a 

decrease in evapotranspiration in the post-development scenario. Opportunities to 

reduce of mitigate impacts to infiltration and evapotranspiration through the 

implementation of Low Impact Development (LID) designs at site level will be 

discussed in later phases of the CEISMP. 

• The existing drainage condition and hydrology features were characterized, and 

floodplain analyses were conducted to identify the extent of the existing floodplain 

(Appendix D), which was used to identify the preliminary Natural Heritage System 

(NHS). Hydraulic modelling of the Study Area was also completed under existing 

conditions (Appendix D), which is used to help identify sizing for the proposed 

drainage realignment and wetland compensation/relocation areas, as well as water 

elevations and extent of the floodplain mapping. 
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• Vegetation mapping (Ecological Land Classification) was undertaken throughout the 

Study Area. As depicted on Figure 4a (Appendix A1), the majority of natural 

vegetation communities occur along the Clarkway Drive Tributary, with two woodlots 

also occurring on the tableland in the north portion of the Study Area. The tablelands 

are dominated by active agriculture and residential uses that have been present on 

the landscape for decades.  

• Three wetlands (Wetlands D1, E1, F1) in the Study Area were documented by GEI to 

meet the criteria for significance as per the Ontario Wetland Evaluation System 

(OWES), and one (Wetland G1) is assumed to be significant, as identified on 

Figure 4a (Appendix A1). Two significant wetlands (D1 and F1) and the presumed 

significant wetland (G1) are located in the valley of the Clarkway Drive Tributary, and 

Wetland E1 is associated with a historical agricultural pond near Humber Station Road.  

The boundaries of all wetlands in the Study Area were staked in the field with TRCA 

staff and surveyed. 

• Three non-provincially significant wetlands (Wetlands A1, B1, C1) occur in the Study 

Area, as per GEI’s OWES assessment (Figure 4a, Appendix A1). All these wetlands 

are associated with HDF-3, except for a small historical agricultural pond (MAS2-1) in 

the north portion of the Study Area. For the participating lands, these wetlands were 

documented to have common and secure species present.      

• Two forest communities in the Study Area are considered significant woodlands. The 

northwest woodlot, located within non-participating lands, is a deciduous forest and 

includes an HDF and associated mix of meadow marsh and open aquatic wetland 

units.  A second woodland in the north-central portion of the Study Area is composed 

of Basswood deciduous forest. Natural features, including top-of-bank, wetland limits, 

and dripline of woodland communities were staked and surveyed with representatives 

of the TRCA, the Town of Caledon, and GEI.  

• The TRCA Humber River Fisheries Management Plan (FMP; TRCA 2005) states that 

the West Humber River subwatershed supports a fish community dominated by 

tolerant warmwater species. Fish captured in the Study Area by GEI were tolerant 

warmwater species, which reflects the conclusions of the FMP. GEI’s water 

temperature recordings within the Study Area were reflective of the thermal regime 

noted in the FMP, which depicts the Study Area as “small riverine warmwater”. The 

FMP notes that small riverine warmwater habitats have poor infiltration rates and 

minimal groundwater inputs, causing many of the reaches to dry up during the summer 

months, or reduced to standing pools of water. These conditions were observed by 

GEI, with the exception of the Clarkway Drive Tributary which had perennial flow, as 

well as HDF-3 which had perennial flow in 2017 but ephemeral flow in 2022 and 2023. 

• The Clarkway Drive Tributary located at the east end of the Study Area is a confined 

valley corridor containing two significant wetlands (D1 and F1) and one presumed 

significant wetland (G1). Detailed fluvial geomorphological assessments were 

conducted to characterize stream conditions and inform erosion threshold analysis. 

The confined valleyland along the Clarkway Drive Tributary and the associated long-

term stable slope was also identified. HDFs within the Study Area were assessed using 

the Credit Valley Conservation (CVC) and TRCA (2014) guidelines. Outcomes of the 

HDF assessments resulted in the identification management recommendations for 

each HDF of Protection, Conservation, Mitigation or No Management as outlined in 

Table 1 (Appendix C1).  
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• HDF-8 is an ephemeral feature that drains much of the southern portion of the Study 

Area. The majority of the feature is ploughed through for agricultural purposes with no 

naturalized riparian vegetation. No fish were captured or observed in HDF-8. 

• HDF-3 (Figure 4b, Appendix A1) is generally characterized as having intermittent 

flow and provides direct fish habitat. This feature was historically altered to create an 

online pond for agricultural use.   

• Various wildlife surveys for breeding birds, breeding amphibians, reptiles, bat habitat 

and acoustic monitoring, insects, and wildlife observations using camera traps and 

road transects occurred in various years between 2017 and 2022 utilizing standard 

protocols. The results are described in Section 3.7 of the CEISMP.  The wildlife 

species occurring in the Study Area were generally found to consist of common and 

secure species (ranked S5). 

• Four Endangered (END) or Threatened (THR) species or their habitat have been 

identified within or adjacent to the Study Area: Silver-haired Bat (END), Eastern Red 

Bat (END), Hoary Bat (END), and Bank Swallow (THR). SAR bat habitat is associated 

with the FOD and FOD8-3 communities. However, SAR bats may be foraging 

throughout the Study Area. Bank Swallow foraging habitat occurs over the north 

riparian significant wetland surrounding the Clarkway Drive Tributary which extends 

onto a small portion of the east end of the Study Area. Occupied Redside Dace (END) 

habitat is located approximately 4.5km from the Study Area, downstream of the 

Clarkway Drive Tributary and HDF-8, and south of Castlemore Drive. However, there 

is no documented Redside Dace habitat within the Study Area. 

Based on the results of this CEISMP, GEI (and others) have reviewed and confirmed the 

extent of the preliminary NHS for the Study Area. A series of analyses were completed to 

identify natural hazards, natural features and functions that meet the definition of NHS 

components as described in the Town of Caledon Official Plan and Region of Peel Official 

Plan. The preliminary NHS includes valley and stream corridors, wetlands, woodlands, 

significant wildlife habitat, habitat of endangered and threatened species, fish habitat, and 

their Vegetation Protection Zones (VPZs) or buffers. The preliminary NHS also includes a 

conceptual drainage realignment for HDF-3, and wetland relocation and/or compensation, 

which is anticipated to achieve a net ecological gain compared to existing conditions.   



Phase 1: Humber Station – Comprehensive Environmental  
Impact Study and Management Plan, July 2025 

GEI Consultants Canada Ltd. 1 

1. Introduction 

GEI Consultants Canada Ltd. (GEI), in collaboration with Schaeffers Consulting Engineers (SCE),  

and Arcadis Professional Services (Canada) Inc. (Arcadis) have been retained by the 

Humber Station Village Landowners Group Inc. to prepare a Comprehensive Environmental 

Impact Study and Management Plan (CEISMP) in support of the Humber Station Employment 

Area Secondary Plan application for lands identified as Lots 1-5, Concession 5 (Albion) in the 

Town of Caledon, Regional Municipality of Peel (herein referred to as the Study Area). 

SGL Planning and Design Inc. (SGL) has provided input and review of the policy components of 

the CEISMP. 

The Study Area is approximately 220.55 ha, located in the West Humber River watershed, and 

generally bound by Healey Road to the north, the Coleraine West Employment Area Secondary 

Plan Area boundary to the east, Mayfield Road to the south, and Humber Station Road to the 

west (Figure 1, Appendix A1). The Study Area is predominantly actively cultivated fields with the 

majority of natural and cultural vegetation found within the east valley which contains a tributary 

of the West Humber River (Clarkway Drive Tributary). Two woodlots occur in the northwest and 

north-central portion of the Study Area, and scattered residential dwellings front onto the 

bordering roads.  

The Town of Caledon policies require that a CEISMP be prepared in support of applications for 

development that are adjacent to Environmental Protection Areas (EPAs). The CEISMP 

addresses a range of environmental and servicing issues, including the protection and 

management of surface water, groundwater, fluvial geomorphology, terrestrial and aquatic 

resources, identification of a preliminary Natural Heritage System (NHS) and municipal servicing 

needs, including stormwater management, sanitary and water servicing and site grading 

requirements.  

A Terms of Reference (TOR) for the CEISMP was submitted to the Toronto and Region 

Conservation Authority (TRCA) and the Town of Caledon (the Town) on January 28, 2022.  

The TOR was revised to address comments from the TRCA and re-submitted on July 6, 2022 

(Appendix B). 

As outlined in the TOR, the CEISMP consists of three phases:  

• Phase 1 – Characterization/Existing Conditions and Baseline Inventory;  

• Phase 2 – Analysis, Impact Assessment, Mitigation, and Recommendations; and 

• Phase 3 – Comprehensive Implementation Plan, Monitoring Plan, and Adaptive 

Management Plan. 

This report addresses Phase 1 of the CEISMP. 
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1.1 Planning and Policy Context 

The Study Area was re-designated from Rural System to Rural Service Centre on Schedule D 

(Regional Structure) of the Peel Region Official Plan in December 2016. This occurred through 

the approval of ROPA 30 by Regional Council; however, this decision was appealed by multiple 

parties. In November 2020, a settlement was reached, and the Local Planning Appeal Tribunal 

(LPAT, now Ontario Land Tribunal) allowed the appeal, directing that ROPA 30 be modified as 

defined in Attachment 1 of the decision. The current Region of Peel Official Plan (RPOP; 2022) 

identifies the lands as part of the Urban System, within the Bolton Residential Settlement Area.  

The RPOP designates the Study Area as an Employment Area.  

The Study Area is located within the Bolton Settlement Area, as per the Caledon Official Plan 

(Caledon OP; 1978, consolidated 2024), and is designated as New Employment Area and 

Highway 413 Transportation Corridor towards the southwest and has Environmental Policy Area 

(EPA) designation along the northwestern limits. The Study Area is adjacent to General and 

Prestige Industrial land use to the east, and Prime Agricultural Area to the west, as per 

Schedule C (“Bolton Land Use Plan”). While a Future Caledon Official Plan has been drafted, it 

states that the 1978 Official Plan, as per the most recent consolidation, provides the policy 

framework for the Bolton Settlement Area, including the Study Area.  

Reflective of the Caledon OP designations, the Town's Zoning By-law (Zoning By-law 2006-50, 

revised 2023) has zoned the Study Area primarily as Agricultural (A1), with a small area zoned 

as Small Agricultural Holdings (A3). The area also contains limited areas zoned as EPA Zone 

(EPA1 and EPA2). The lands will be rezoned to permit employment use though the proceeding 

development process. 

1.2  Purpose 

The CEISMP characterizes the biophysical environment and identifies constraints and 

opportunities for future development to help guide the design of the development and associated 

supporting environmental management systems. The management plan component informs 

planning and decision making so that changes in land use are compatible with natural systems 

and consistent with applicable federal, provincial, and municipal legislation, including the 

Provincial Planning Statement (PPS; MMAH 2024) and the RPOP and Caledon OP policies. 

The CEISMP serves to:  

• Provide characterization of existing environmental conditions; 

• Address the relevant natural features and functions identified in the PPS, RPOP, and 

Caledon OP;  

• Provide the foundation for the layout of the Secondary Plan by defining and delineating 

elements such as the NHS and transportation and servicing networks; 

• Assess environmental impacts for proposed Secondary Plan land uses, development and 

infrastructure and identify avoidance or mitigation measures;  

• Provide strategies to support the objectives and targets of the Town of Caledon OP as it 

relates to the protection, restoration and enhancement of the Natural Environment 

System; 

• Define measures to protect and/or enhance the NHS; and 

• Establish targets to maintain, restore and enhance existing environmental conditions, and 

provide monitoring and adaptive management recommendations. 
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1.3 Study Area 

This CEISMP utilizes an integrated subwatershed based study approach. Therefore, the Study 

Area limits change by discipline and scale of investigation. When characterizing groundwater and 

surface water resources, the Study Area boundaries extend to the limits of the drainage 

catchments.  

Natural heritage resource characterization limits are based on application of the 120 m lands 

adjacent to the Study Area, as depicted on Figure 2 (Appendix A1). 

1.4 Existing Land Use and Ownership 

The Study Area is predominantly active agricultural land, with some estate residential properties 

and woodlots. The land is owned by various parties, the majority of which (approximately two 

thirds) are participating with respect to the CEISMP. Participating properties are identified on 

Figure 2 (Appendix A1). 

1.5 Supporting Materials 

There are numerous other studies, plans, guidelines, etc. that will provide input and guidance to 

the preparation of the CEISMP.  

The following list outlines the relevant studies reviewed: 

• Humber Station Villages Master Environmental Servicing Plan (September 2007; 

Stonybrook Consulting, Savanta Inc., Stantec Consulting Ltd., KLM Planning Partners 

Inc., Parish Geomorphic Ltd., R.J. Burnside & Associates, SCE; Prepared for Solmar 

Development Company); 

• Consolidated Linear Infrastructure Environmental Compliance Approval for the 

Corporation of the Town of Caledon (ECA No. 324-S701); 

• Master Environmental Servicing Plan: Hwy 427 Industrial Secondary Plan Area (Area 47) 

(Aquafor Beech Ltd., 2016); 

• Scoped Subwatershed Study Settlement Area Boundary Expansion (Wood et al., 

January 2022); 

• Guideline for Planning and Design of the GTA West Corridor Through the Greenbelt GTA: 

West Corridor Environmental Assessment Study (August 2013; ECOPLANS MRC, MMM 

Group); 

• Humber River Fisheries Management Plan (TRCA, 2005); 

• Humber River Watershed Plan (TRCA, 2008a); 

• Humber River Watershed Plan Implementation Guide (TRCA, 2008b); 

• Humber River Watershed Report Card (TRCA, 2018a); 

• Final Report Humber River Hydrology Update (TRCA, 2015a) for Existing Condition; and 

• Final Report Humber River Hydrology Update (TRCA, 2018b) for Future Condition. 

The following list outlines the relevant guidelines and procedures used:  

• Town of Caledon: Development Standards Manual (2019); 
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• TRCA:  

o TRCA Master Environment and Servicing Plan Guideline (TRCA, 2015b); 

o Evaluation, Classification, and Management of Headwater Drainage Features 

Guidelines (TRCA and CVC, 2014); 

o TRCA Guidelines for Review of SWM Pond Location with Respect to Groundwater 

Conditions; 

o TRCA Stormwater Management Criteria Document (TRCA, 2012); 

o Erosion and Sediment Control Guide for Urban Construction (TRCA, 2019); 

o Crossings Guideline for Valley and Stream Corridors (TRCA, 2015c); 

o Channel Modification Design and Submission Requirements (TRCA, 2007); 

o Technical Guidelines for Flood Hazard Mapping (TRCA and other Conservation 

Authorities, 2017); 

o Low Impact Development Stormwater Management Planning and Design Guide 

(TRCA and CVC, 2010); and 

o Geotechnical Engineering Design and Submission Requirements (TRCA, 

November 2007 Toronto and Region Conservation Authority. TRSPA Water 

Balance Tool (2025)). 

• Ministry of Natural Resources (MNR):  

o Technical Guide for River & Stream Systems: Erosion Hazard Limit (MNRF, 2002). 

• Ministry of Environment, Conservation, and Parks (MECP):  

o Design Criteria for Sanitary Sewers, Storm Sewers and Forcemains for Alterations 

Authorized under and Environmental Compliance Approval (MECP, v.2.0, 

May 31, 2023); 

o Water Well Information System (MECP, 2020); and 

o Source Water Protection Atlas (MECP, 2025). 

• Oak Ridges Moraine Groundwater Program (ORMGP, 2025). 
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2. Environmental Policy Context 

The Study Area is subject to the planning policy framework, including direction related to 

environmental matters, established by the Province and the Town under the Planning Act. 

Consideration was also given to policies outlined in the RPOP and The Living City Policies for 

Planning and Development in the Watersheds of the Toronto and Region Conservation Authority 

(TRCA 2014). 

An assessment of the quality and extent of natural heritage features found on, and adjacent to 

the Study Area and the potential impacts to these features from the proposed development was 

undertaken to comply with legislation at the federal, provincial, and municipal levels.  

The following federal legislation, regulations, and guidelines were reviewed:  

• Fisheries Act (1985); 

• Species at Risk Act (SARA; 2002): 

o Critical Habitat of the Redside Dace (Clinostomus elongatus) Order (SOR/2019-330); 

o Redside Dace Recovery Strategy (DFO, 2024); 

o Migratory Birds Convention Act (MBCA; 1994); and 

o Migratory Birds Regulation (MBR; 2022). 

The following provincial legislation, regulations, and guidelines were reviewed:  

• Planning Act (1990): 

o Provincial Planning Statement (PPS; MMAH 2024). 

• Natural Heritage Reference Manual: Second Edition (NHRM; Ontario Ministry of Natural 

Resources (OMNR) 2010): 

o Significant Wildlife Habitat Technical Guide (OMNR, 2000). 

• Conservation Authorities Act: 

o Ontario Regulation (O. Reg.) 41/24; and 

o The Living City Policies (TRCA, 2014). 

• Endangered Species Act (ESA; 2007): 

o O. Reg. 230/08: Species at Risk in Ontario (SARO) List; 

o Redside Dace Recovery Strategy (MECP, 2010); 

o Guidance for Development Activities in Redside Dace Protected Habitat 

(MECP, 2016); and 

o Thermal Mitigation Checklist for Stormwater Management Ponds Discharging into 

Redside Dace Habitat (MNRF, 2014). 

• Bill 5 – Protect Ontario by Unleashing our Economy Act (Draft, 2025): 

o Species Conservation Act (SCA; Draft, 2025). 

• Fish and Wildlife Conservation Act (FWCA; 1997). 

The following municipal legislation was reviewed:  

• Region of Peel Official Plan (RPOP; 2022); 

• Town of Caledon Official Plan (1978, consolidated 2024): 

o Town of Caledon Zoning By-law (Zoning By-law 2006-50, revised 2023). 
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The following subsections will provide an overview of the policy framework.  

2.1 Federal Policy Framework 

The Study Area does not contain any federally regulated land. Other federal legislation, as 

described below, may also apply in specific situations within provincially regulated lands.   

2.1.1 Fisheries Act 

Fisheries and Oceans Canada (DFO) administers the federal Fisheries Act (1985), which defines 

fish habitat as “spawning grounds and other areas, including nursery, rearing, food supply and 

migration areas, on which fish depend directly or indirectly in order to carry out their life processes” 

(subsection (2)1). The Fisheries Act prohibits the death of fish by means other than fishing 

(subsection 34.4 (1)) and the harmful alteration, disruption or destruction of fish habitat (HADD; 

subsection 35. (1)). A HADD is defined under the Fisheries Act as “any temporary or permanent 

change to fish habitat that directly or indirectly impairs the habitat’s capacity to support one or 

more life processes” (DFO 2019).  

The Fisheries Act applies wherever fish or fish habitat may be present. Where a project has the 

potential to cause impacts, consultation with the DFO should occur to identify whether additional 

permits or approvals are required.  

2.1.2 Species at Risk Act 

The SARA applies principally on federally owned lands, however there are general prohibitions in 

the SARA against killing an individual of a protected aquatic or migratory bird species, or 

destroying their residence, which apply to all lands, and with respect to critical habitat for aquatic 

Species at Risk (SAR) identified in Schedule 1 of SARA. SARA is administered by the DFO for 

aquatic species.  

Where SAR listed on Schedule 1 of SARA are also listed on the SARO List as Threatened or 

Endangered, they are offered provincial protection under the Endangered Species Act (ESA). 

As discussed in Section 2.2.2 below, some changes to this process are proposed via Bill 5.  

Redside Dace 

As discussed above, the DFO administers the Critical Habitat of the Redside Dace (Clinostomus 

elongatus) Order (SOR/2025-4) under the SARA. This order provides protections for Redside 

Dace and their critical habitat, which is identified within the Recovery Strategy and Action Plan for 

the Redside Dace (Clinostomus elongatus) in Canada (proposed) (DFO, 2024). This Recovery 

Strategy is intended to replace the provincial one that was prepared in 2010.  

2.1.3 Migratory Birds Convention Act 

Environment and Climate Change Canada (ECCC) administers the MBCA and MBR, which 

protects the nests of migratory bird species from destruction, including incidental take (i.e., the 

unintentional destruction of a nest), as well as from disturbance. The MBCA does not provide a 

set date where activities, such as tree removal, can be completed without the risk of incidental 

harm to the nests of birds. The requirement to ensure that no bird nests are present within the 

work area rests with the proponent of the activity. The MBCA and MBR apply on all lands.   
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2.2 Provincial Policy Framework  

The Study Area contains provincially regulated land, and the following legislation applies to the 

entire area.  

2.2.1 Planning Act 

The Planning Act (1990, Amended 2024) provides for a land use planning system that is led by 

provincial policy. It recognizes the decision-making authority of municipal councils in planning 

matters and integrates matters of provincial interest into municipal planning decisions. It has the 

goal of promoting sustainable economic development in a healthy natural environment.   

Matters of provincial interest include, but are not limited to:   

• the protection of ecological systems, including natural areas;  

• the conservation of features of significant scientific interest;   

• the protection of public health and safety; and   

• the appropriate location of growth and development.   

Per the Planning Act, the Town of Caledon is considered a lower tier municipality with planning 

authority, and the Region of Peel is considered an upper tier municipality without planning 

authority.   

 

2.2.1.1 Provincial Planning Statement 

The Provincial Planning Statement (PPS; MMAH, 2024) is the guiding document providing policy 

direction on matters of provincial interest related to land use and development. Section 3(5) of 

the Planning Act, 1990 requires that all decisions that affect planning matters be consistent with 

the PPS, which is issued under the Act. The PPS is to be read in its entirety and land use planners 

and decision-makers need to consider all relevant policies and how they work together.   

 

This report addresses those policies that are specific to Natural Heritage (Section 4.1) with some 

reference to other policies with relevance to Natural Heritage and impact assessment 

considerations and areas of overlap (e.g., those related to Efficient and Resilient Development 

and Land Use Patterns, Section 2; Infrastructure and Facilities, Section 3; Water, Section 4.2; 

and Natural Hazards, Section 5.2). 

 

Natural Heritage: 

 

Section 4.1 outlines the natural heritage goals of the province. These goals include the long-term 

protection of natural features and areas, the maintenance of diversity and connectivity of natural 

features in an area, the maintenance of ecological function and biodiversity of natural heritage 

systems, and recognizes the linkages between and among natural heritage, surface water, and 

groundwater features and areas.  

The protected natural heritage features within ecosite 6E and 7E include:  

• Significant wetlands (PPS Section 4.1.4a);  

• Significant coastal wetlands (4.1.4b);  
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• Other coastal wetlands (4.1.5.f);  

• Significant woodlands (4.1.5.b);  

• Significant valleylands (4.1.5.c);  

• Significant wildlife habitat (4.1.5.d);  

• Significant areas of natural and scientific interest (4.1.5.e); 

• Fish habitat (4.1.6); 

• Habitat of endangered or threatened species (Section 4.1.7); and  

• Adjacent lands to above noted natural heritage features (except habitat of endangered or 

threatened species) (4.1.8).  

Apart from significant wetlands and significant coastal wetlands, which are not be found within 

the Study Area, the PPS permits development within the above natural heritage features where it 

is done in accordance with provincial or federal requirements (fish habitat/endangered and 

threatened species), or where an Environmental Impact Study (EIS) is completed that 

demonstrates no negative impact on the natural features or their ecological functions. 

2.2.2 Species at Risk Legislation  

The Province of Ontario is actively pursuing changes to SAR legislation through Bill 5, 

Protect Ontario by Unleashing our Economy Act, 2025, which has received Royal Assent as 

of June 5th, 2025. Bill 5 includes changes to the ESA, the Environmental Protection Act, 

Ontario Heritage Act, Ontario Energy Board Act, Mining Act, Electricity Act, and Rebuilding 

Ontario Place Act. It also introduces the Species Conservation Act (SCA).  

2.2.2.1 Endangered Species Act 

The ESA was developed to identify SAR based upon best available science, including information 

obtained from community and indigenous traditional ecological knowledge, and to provide 

protection and conservation of SAR while taking into account social and economic considerations 

including the need for sustainable economic growth in Ontario.  

The ESA protects all Endangered, Threatened, and Extirpated species listed on the SARO list 

(O. Reg. 230/08: Species at Risk in Ontario List; Government of Ontario 2007b). These species 

are legally protected from harm. In addition, the habitat of Endangered and Threatened species 

is also legally protected from damage or destruction, as defined under the ESA.  

Schedule 2 of Bill 5 included updates to the ESA, specifically relating to an updated habitat 

definition, and removal of various programs including the Species Conservation Charges. 

A general ‘habitat’ definition for SAR is provided in the updated Section 2(1). Wildlife habitat is 

defined as a dwelling-place (i.e. den, nest, or similar) that is occupied (presently or habitually) by 

a species for the purposes of breeding, rearing, staging, wintering or hibernating, and the area 

immediately around it. Habitat for vascular plants is defined as the critical root zone. These 

updated definitions replace the previous species recovery strategies and O. Reg. 832/21: Habitat.  

2.2.2.2 Species Conservation Act, 2025 (DRAFT)  

As part of Bill 5, the SCA received Royal Assent and will be enacted on a date yet to be 

determined. Upon its enactment, the ESA and its associated regulations will be repealed 

(Section 70 of the SCA). The SCA has the goal of streamlining project approvals while maintaining 

species protection and balancing environmental and economic needs.  
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Notable items from the SCA include:  

• Launch of a new online registration system;  

• Changing to a registration-first approach (high-risk activities may still require a permit); 

and 

• Removing authorization duplication for species already protected under SARA (migratory 

birds and aquatic species). 

2.2.2.3 Removing authorization duplication for species already protected under SARA 

(migratory birds and aquatic species). Redside Dace Guidelines 

The province has approved the Redside Dace Recovery Strategy (Redside Dace Recovery Team, 

2010) as well as a number of technical guidelines for development which may be referenced 

throughout this CEISMP Phase 1 Report, as well as subsequent Phase 2 and Phase 3 Reports.  

The Redside Dace Recovery Strategy (Redside Dace Recovery Team, 2010) provides an 

overview of the habitat requirements, and causes of decline, for the Redside Dace. It also provides 

an overview of ESA regulated habitat, including habitat it currently or has previously occupied, 

and a description of how to identify additional habitat (not yet mapped by the province). Based on 

the updated definition of “habitat” introduced in Schedule 2 of Bill 5, only areas identified as 

occupied Redside Dace habitat receive protection under the revised ESA.  

The MNRF prepared the Guidance for Development Activities in Redside Dace Protected Habitat 

(2016) to provide best management practices (BMPs) that support decision making related to 

development in and adjacent to Redside Dace habitat. The guideline outlines BMPs at the 

subwatershed planning scale, for stream crossing installations, for construction activities, 

stormwater management creation and maintenance, utilities and supporting infrastructure, and 

for stream alignment and relocation activities.  

In addition to the development guidance document for areas within Redside Dace habitat, the 

MNRF also prepared a Thermal Mitigation Checklist for Stormwater Management Ponds 

Discharging into Redside Dace Habitat guideline (MNRF, 2014). As Redside Dace are sensitive 

to runoff and water temperatures, stormwater discharge should be managed to ensure that 

watercourses that contain Redside Dace or contribute to Redside Dace habitat maintain adequate 

temperatures and water quality. The thermal checklist should be used to ensure appropriate 

stormwater management design elements are incorporated.  

2.2.3 Fish and Wildlife Conservation Act 

The FWCA was developed to set out regulations for hunting, trapping, fishing, and other activities 

related to the intentional capture or harm of wildlife in Ontario. Where this Act conflicts with the 

ESA, the Act that provides provisions offering the highest protections prevail.  

2.2.4 Conservation Authorities Act 

The Conservation Authorities Act (1990, Amended 2024) provides for the organization and 

delivery of programs and services that further the conservation, restoration, development and 

management of natural resources in watersheds across Ontario. Part VI of this Act provides the 

framework for the jurisdiction of conservation authorities, the areas in which they regulate, and 

the process for issuing permits.    
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Section 28(1) of this Act states that: “No person shall carry on the following activities, or permit 

another person to carry on the following activities, in the area of jurisdiction of an authority:   

1. Activities to straighten, change, divert or interfere in any way with the existing channel of a 

river, creek, stream or watercourse or to change or interfere in any way with a wetland.  

2. Development activities in areas that are within the authority’s area of jurisdiction and are,  

i. hazardous lands,  

ii. wetlands,   

iii. river or stream valleys the limits of which shall be determined in accordance with the 

regulations,   

iv. areas that are adjacent or close to the shoreline of the Great Lakes-St. Lawrence River 

System or to an inland lake and that may be affected by flooding, erosion or dynamic 

beach hazards, such areas to be further determined or specified in accordance with the 

regulations, or   

v. other areas in which development should be prohibited or regulated, as may be 

determined by the regulations.”  

2.2.4.1 Ontario Regulation 41/24: Prohibited Activities, Exemptions and Permits  

Effective April 1, 2024, O. Reg. 41/24: Prohibited Activities, Exemptions and Permits has come into 

force, replacing the former O. Reg. 166/06: Toronto and Region Conservation Authority: 

Development, Interference with Wetlands, Alterations to Shorelines and Watercourses Regulation.  

The TRCA is responsible for administering O. Reg. 41/24, which allows them to implement 

Section 28 of the Conservation Authorities Act. The TRCA has prepared a number of guidelines 

and protocols. To support proponents with application submittals.  

Pursuant to O. Reg. 41/24, any development within TRCA regulated areas requires permission 

from the Conservation Authority. The Conservation Authority may issue permits under 

Section 28.1 and may attach conditions on the permits per Section 9(1) of the Regulation. 

A review of the Regulation Limit Mapping from the TRCA (2022) was completed to understand 

whether TRCA regulated areas are found within, or adjacent to, the boundaries of the Study Area. 

The Study Area contains TRCA regulated features, generally associated with the West Humber 

River and the Clarkway Drive Tributary (Figure 3, Appendix A1).  

The Living City Policies (TRCA) 

The Living City Policies for Planning and Development in the Watersheds of the Toronto and 

Region Conservation Authority (Living City; TRCA, November 2014) “is the new policy document 

of the TRCA approved by the TRCA’s Board on November 28, 2014. It is a conservation authority 

policy document to guide the implementation of the TRCA’s legislated and delegated roles and 

responsibilities in the planning and development approvals process for the next ten years” 

(Page 1 Summary). The Living City establishes the TRCA’s vision, mission, strategic objectives 

and principles, as well as policies for advocacy for sustainable communities (e.g., climate change, 

energy, transportation); environmental planning including environmental protection and 

environmental management; and for the administration of TRCA’s development interference with 

wetlands and alterations to shorelines and watercourses regulation. 
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2.3 Municipal Policy Framework 

The Study Area is located within the lower tier municipality of the Town of Caledon and the upper 

tier municipality of the Region of Peel. As of July 1st, 2024, the Region of Peel is no longer 

considered an upper tier municipality with planning authority, and therefore the RPOP now 

constitutes an official plan of Peel’s lower-tier municipalities. As such, the Town is now 

responsible for the interpretation and implementation of the RPOP. 

2.3.1 The Region of Peel Official Plan  

The RPOP (2022) outlines strategies to guide growth and development in the Region. 

The Study Area is within the Urban System and the Bolton Residential Expansion Settlement 

Area under Schedule E-1 (“Regional Structure”) of the RPOP (2022). The Bolton Residential 

Expansion Settlement Area will contribute to the development of the Bolton urban area to be a 

complete community that includes employment lands, local services, housing, community 

infrastructure, and transportation options while ensuring natural heritage features are identified 

and protected. Schedule E-3 (“The Growth Plan Policy Areas in Peel”) identified the Study Area 

as Designated Greenfield Area, while Schedule E-4 (“Employment Areas”) designates the site as 

Employment Area. Designated Greenfield Areas are locations where new residential communities 

and Employment Areas will be accommodated up to 2051. 

The Clarkway Drive Tributary, the northern woodlot and pond associated with HDF-3 are identified 

as part of the Greenlands System as per Schedule C-1 (“Greenlands System”). Further, the 

Clarkway Drive Tributary is designated as Core Areas of the Greenlands System and Natural 

Areas and Corridors (NAC), while the northern woodlot is shown as NAC as per Figure 7 

(“Regional Greenlands System- Core Areas, Natural Areas and Corridors and Potential Natural 

Areas and Corridors”). The northern portion of the Clarkway Drive Tributary and the pond 

associated with HDF-3 are identified as Potential Natural Areas and Corridors (PNAC). The 

Greenlands System is based on natural heritage features and areas and the linkages among 

them.  

Core Areas of the Greenlands System are defined within Section 2.14.12 of the RPOP as: 

• Significant wetlands; 

• Significant coastal wetlands; 

• Woodlands meeting one or more of the criteria for Core Area woodland (RPOP Table 1); 

• Environmental Sensitive Areas; 

• Provincial Life Science ANSI; 

• Escarpment Natural Areas of the Niagara Escarpment Plan; and 

• Valley and stream corridors meeting one or more of the criteria for Core Area valley and 

stream corridors (RPOP Table 2). 

NAC of the Greenlands System are defined within Section 2.14.18 of the RPOP as: 

• Evaluated non-provincially significant wetlands and coastal wetlands; 

• Woodlands meeting one or more of the criteria for NAC woodland (RPOP Table 1); 

• Significant wildlife habitat; 

• Fish habitat; 
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• Habitat of aquatic species at risk; 

• Habitat of endangered and threatened species; 

• Regionally significant life science ANSI; 

• Provincially significant earth science ANSI; 

• Escarpment Protection Areas of the Niagara Escarpment Plan; 

• The Lake Ontario shoreline and littoral zone and other natural lakes and their shorelines; 

• Any other valley and stream corridors that have not been defined as part of the Core 

Areas; 

• Sensitive headwater areas and sensitive ground water discharge areas; and 

• Any other natural features and functional areas interpretated as part of the Greenlands 

System NAC by the local municipalities, in consultation with the conservation authorities 

and MNR, including as appropriate, elements of the PNAC. 

PNAC of the Greenlands System are defined in Section 2.14.19 of the RPOP as: 

• Unevaluated wetlands and coastal wetlands; 

• Cultural woodlands and cultural savannahs within the Urban System meeting one or more 

of the criteria for PNAC woodland in Table 1 of the RPOP; 

• Any other woodlands greater than 0.5 hectares; 

• Regionally significant earth science ANSI; 

• Sensitive ground water recharge areas; 

• Portions of Historic shorelines; 

• Open space portions of the Parkway Belt West Plan Area; 

• Enhancement areas, buffers and linkages; and 

• Any other natural features and functional areas interpreted as part of the Greenlands 

System PNAC, by the individual local municipalities in consultation with the conservation 

authorities. 

As per Section 2.14 of the RPOP, development and site alteration will not be permitted in the 

Core Areas except for permitted uses as outlined in Section 2.14.15. Refinements to the 

Greenlands System may be permitted through an approved development plan as per 

Section 2.14.10. In general, it would be expected that any impact shall be mitigated through 

restoration and enhancement or compensation/relocation. 

Development or site alteration within or on adjacent lands to natural heritage features and areas 

identified as Greenlands System Core Areas, NAC and PNAC will require the preparation of an 

Environmental Impact Study (EIS) which will:  

• Inventory and refine the boundaries of the Greenlands System features and areas;  

• Establish limits of development and site alteration in relation to the Greenlands System’s 

natural heritage features and areas requiring protection; 

• Assess the potential environmental impacts of the development and site alteration;  

• Make recommendations to avoid, minimize, and mitigate impacts; and  

• Identify requirements to restore or establish linkages between and among natural heritage 

features and areas, surface water features and ground water features. 
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In addition, Figure 8 of the RPOP (“Conservation Authority Natural Heritage System”) shows the 

Clarkway Drive Tributary, both woodlots and the pond as part of the Conservation Authority 

Natural Heritage System and identifies the lands as Existing Natural Cover and Potential 

Enhancement Area. The objectives and targets for restoration and enhancement recommended 

in the natural heritage system studies should be addressed when implementing the Greenlands 

System policy direction of the RPOP. 

2.3.2 The Town of Caledon Official Plan  

The Caledon OP was originally prepared in 1978 and has since been amended several times; the 

most recent consolidation of this Official Plan was completed in March 2024. While a Future 

Caledon Official Plan has been drafted and is currently being reviewed by the province, it states 

that the 1978 Official Plan, as per the most recent consolidation, provides the policy framework 

for the Bolton Settlement Area including the Study Area. 

Within the Caledon OP, the Study Area is located within the Bolton Settlement Area and is 

designated as New Employment Area, contains the Highway 413 Transportation Corridor towards 

the southwest, and has EPA designation along the northwestern limits. The Study Area is 

adjacent to General and Prestige Industrial land use to the east, and Prime Agricultural Area to 

the west, as per Schedule C (“Bolton Land Use Plan”). In addition, HDF-3 and its associated 

pond, the Clarkway Drive Tributary, and the northern woodlot, are identified as EPAs as per 

Schedule C-7 (“Coleraine West Employment Area Land Use Plan”).  

As per Section 5.7 of the Caledon OP, EPAs consist of Natural Core Areas and Natural Corridors, 

as defined within Table 3.1 of the Caledon OP. These components are subject to detailed land 

use policies for EPAs as outlined in Section 5.7. 

Natural Core Areas include:  

• All Woodland Core Areas;  

• All Wetland Core Areas;  

• All Niagara Escarpment Natural Areas;  

• All Life Science ANSIs;  

• All Environmentally Significant Areas;  

• All Significant Wildlife Habitat; and 

• All Significant Habitat of Threatened and Endangered Species.  

Natural Corridors include:  

• All Core Fishery Resource Areas; and  

• All Valley and Stream Corridors.  

New infrastructure will not be permitted in EPA, except for essential infrastructure which may be 

subject to an EIS and Management Plan (MP) approved by the Town and other relevant agencies. 

The reports shall demonstrate that all reasonable alternatives to locating the proposed 

infrastructure outside of EPA have been explored.  

As per Section 5.7.3.1.1 of the Caledon OP, major development is not permitted within lands 

designated EPA. Minor refinements to the limits of an EPA may be made through environmental 

studies without the need for an Official Plan Amendment (OPA). Major modifications to an EPA 

would require an OPA and be supported by an EIS and MP.  
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In general, an EIS and MP shall:  

• Identify existing ecosystem forms, functions and integrity within EPA, and further refine 

the limits of EPA;  

• Identify and assess the existing and potential function and integrity of Supportive Natural 

Systems and Natural Linkages and existing and potential ecological linkages between 

EPA lands, adjacent lands, and broader ecological systems;  

• Assess the anticipated immediate and longer-term environmental impacts of the proposal 

and to identify all mitigation measures;  

• Demonstrate how the proposed development satisfies the environmental policies and 

performance measures contained in the OP; 

• Recommend site-specific protection, enhancement, restoration and management 

programs, and recommend appropriate mechanisms for implementing such programs; 

and 

• Provide base line environmental data which will support environmental monitoring 

programs. 
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3. Characterization of Existing Conditions  

To characterize existing conditions within the Study Area, fieldwork was completed as part of the 

CEISMP on participating lands. This included extensive inventories and assessments listed in 

Table 2 (Appendix C1) and Table C2-1 (Appendix C2). This field program included all necessary 

fieldwork to characterize existing conditions and provide inputs to the CEISMP to inform future 

detailed design. Existing physical and biophysical conditions characterized through this CEISMP 

include:  

• Bedrock Geology; 

• Physiography and Surficial Geology;  

• Topography; 

• Soils;  

• Surface Water Resources;  

• Groundwater Resources;  

• Terrestrial Resources; and  

• Aquatic Resources. 

3.1 Physical Setting  

The understanding of the regional geology and hydrogeology for the regional area is based on 

work conducted by the Geological Survey of Canada (GSC), the Ontario Geological Survey 

(OGS), and the ORMGP, and the TRCA (TRCA, 2008a).  

Several local hydrogeological and / or geotechnical studies have been completed across portions 

of the Study Area since 2007, as summarized in Table C2-1 (Appendix C2). Available borehole 

logs from these studies are provided in Appendix G. Information available from these studies 

was used to inform the interpretation of local geological and hydrogeological conditions. These 

studies include: 

• A hydrogeological investigation completed by RJ Burnside (RJB) in 2007 for a large parcel 

of land that includes the current Study Area and additional areas to the east and west. 

Three monitoring wells were installed within the Study Area as part of this study; 

• A hydrogeology study completed by COLE Engineering Group Ltd. (COLE, now Arcadis) 

in 2017 for a portion of the Study Area as part of the Bolton Residential Expansion Study 

(BRES). As part of that study, Soil Engineers Ltd. (Soil Engineers) was retained to drill 

and install five monitoring well nests within the Study Area; 

• Additional monitoring completed by Arcadis in 2022 and 2023 as part of the current study; 

• Geotechnical studies completed by Pinchin (retained by HSV LOG) and DS Consultants 

(retained by Prologis) in 2022 and 2023. Studies were conducted in different portion of the 

study area, and available water level data from these studies have been incorporated in 

the CEISMP; 

• Additional groundwater monitoring of accessible monitoring wells installed across the 

Study Area, completed by Palmer Environmental, on behalf of Prologis, in 2022 and 2023; 

and 
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• Additional geotechnical and hydrogeological drilling and monitoring well installation 

completed by Arcadis and PNJ Engineering Inc. (PNJ) in 2025 as part of the CEISMP. 

The additional investigations were intended to investigate the areas of the proposed 

George Bolton Parkway, including the crossing of the Clarkway Drive Tributary,  

Street A-2 and the three proposed SWM ponds.  

Table C2-1 (Appendix C2) summarizes the work completed as part of these previous studies. 

The findings from these reports are provided in the following section of the CEISMP.     

3.1.1 Topography and Drainage 

The regional topography of the Study Area generally slopes in a southeasterly direction, as 

illustrated on Figure A2-1. Ground elevations at the Study Area range from about 245 metres 

above sea level (masl) in the northern portion of the Study Area to approximately 230 masl in the 

southern portion of the Study Area. Regional drainage is generally directed south/southeast into 

the Humber River, and eventually into Lake Ontario. 

There is an incised tributary of the West Humber River that trends in a north south direction along 

the eastern subject area boundary, referred to as the Clarkway Drive Tributary. This tributary is 

located within a valley surrounded by riparian meadow marsh and meadow shallow marsh 

vegetation communities. 

Two other incised HDFs occur within the Study area:  

• HDF-8 is oriented in a generally north-south direction and transects the Study Area. It was 

observed to be dry during much of the monitoring period. Ephemeral flow was observed 

during the spring freshet and the feature was dry by late spring; and 

• HDF-3 extends from midway along Humber Station Road and extends to the northeast. 

This feature appears to have historically been realigned for farming purposes. It was 

observed to be flowing in 2017 but had ephemeral flow in 2022 and 2023. 

The topography and drainage features are illustrated on Figure A2-1 (Appendix A2). 

3.1.2 Monitoring Well Groundwater Levels and Vertical Hydraulic Gradients 

As per borehole analyses, the Study Area is underlain with 5-15 metres of the Halton Till, below 

which is the ORM Aquifer. The Halton Till with its tight soils acts as a barrier, preventing hydraulic 

connection between the aquifer and natural features on the surface. See cross-section drawing 

(Figure A2-7 Appendix A2) which illustrates the thickness of the Halton Till, location of the 

ORM Aquifer, and the monitoring well stations across the Study Area. The water levels discussed 

in the monitoring discussion below reflect saturated soil conditions observed within the Halton Till, 

for the shallow monitoring wells. 

Available monitoring well water level data collected by Arcadis or others is presented in  

Table C2-4 (Appendix C2). The water level data from the Pinchin wells that are available was 

collected by Palmer in 2022 and 2023. 
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Throughout the monitoring period, water levels were observed to fluctuate on a seasonal basis, 

with water levels generally lower in the fall and higher in the spring. Water level fluctuations in 

monitoring wells ranged from 0.3 m (MW2-17S/D) to 1.5 m (MW8). The highest groundwater level 

(244.73 masl) was measured in MW1-17 near the northeastern corner of the Study Area on 

April 23, 2018. The lowest water level (224.99 masl) was measured in BH23-2A near the 

southeastern corner of the Study Area on June 2, 2023. Based on the monitoring well data, the 

groundwater flow direction at the Study Area is towards the southeast, similar to the regional 

hydrogeological interpretation. A groundwater contour map is provided as Figure A2-8 

(Appendix A2). 

Based on available water level data, depths to water level were generally shallow and ranged 

from 0.61 m above ground surface at MW5-17D to 5.5 m below ground surface (mbgs) at BH1. 

The shallow water levels were typically within the upper Halton Till deposits. An interpolated depth 

to groundwater map is provided as Figure A2-9 (Appendix A2). Water levels above ground 

surface were only observed at monitoring well MW5-17S/D. Monitoring well MW5-17D is believed 

to be an artesian well representative of pressurized conditions from the ORM Formation. As such, 

artesian conditions may also be present in other areas of the Study Area where the overlying till 

unit is thin. The depth to groundwater was generally lowest along the headwater drainage 

features.  

Vertical hydraulic gradients were estimated at nine monitoring well nests (MW2-17S/D,  

MW4-17S/D, MW5-17S/D, BH23-1A/B, BH23-2A/B, BH23-7A/B, BH23-11A/B, MW25-1A/B, and 

MW25-3A/B). Overall, hydraulic gradients at the above nested wells were noted to be downward 

to near neutral hydraulic gradients at MW2-17S/D, MW4-17S/D, BH23-7A/B,  BH23-1A/B, and 

BH23-11A/B located in the north, central and south portions of the Study Area, respectively. 

Conversely, MW5-17S/D had upward hydraulic gradients, with artesian conditions being 

observed at MW5-17S/D. Monitoring well nest BH23-2A/B was noted to show variable hydraulic 

gradients further south of MW5-17S/D along the Clarkway Drive Tributary. Monitoring well nest 

MW25-1A/B installed in 2025 along the proposed George Bolton Parkway had a slightly upward 

vertical gradient. Monitoring well nest MW25-3A/B installed in 2025 along the proposed Street A2 

had a variable gradient. 

Table C2-5 (Appendix C2) summarizes the calculated vertical hydraulic gradients for the water 

level monitoring events at monitoring wells. Vertical hydraulic gradients for monitoring wells are 

displayed in Figure A2-10 (Appendix A2). 

3.1.3 Surficial Geology 

The mapped surficial Quaternary deposits at the Study Area consist predominantly of clayey silt 

till with shale and siltstone clasts. This till unit is interpreted to be the Halton Till; however, the 

original OGS mapping (White et al., 1968) named the local surficial till as the Wildfield Till. These 

generally correspond with the South Slope physiographic region. An area of fine-textured 

glaciolacustrine deposits (predominantly fine-grained) has been mapped in the southwest portion 

of the Study Area, which corresponds with the Peel Plain physiographic region. In general, all 

these glacial deposits are primarily fine grained, composed mainly of silts and clays. Maps of the 

Regional Physiography and Quaternary Geology are provided as Figure A2-2 and Figure A2-3 

(Appendix A2). 

A narrow area of modern alluvium consisting of silt, sand, and gravel, with organics has been 

mapped within the Clarkway Drive Tributary valley at the south end of the Study Area.  
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3.1.4 Soils 

Soils information was derived from the “Soil Survey of Peel County” (Hoffman and Richards, 1953). 

Soils in the area were derived from parent materials of lacustrine soil over clay till or heavy 

textured till with imperfect drainage. The Peel clay member and / or Monaghan clay loam covers 

much of the Bolton area. The internal drainage is low, and the runoff is slow. The surface soil is 

high in organic matter, which is well incorporated with the mineral portion of the soil. The type 

responds to tile drainage. The Peel clay member generally corresponds to areas of 

glaciolacustrine deposits, and the Monaghan clay loam corresponds to the area of surficial till.  

3.1.5 Bedrock Geology and Bedrock Topography 

The uppermost mapped bedrock unit underlying the Study Area is the Upper Ordovician Georgian 

Bay Formation. The Georgian Bay Formation consists of dark blue grey to black shale with 

interbeds of limestone. The Georgian Bay Formation shale is not typically considered an aquifer. 

The Queenston Formation shale is located approximately 4 km to the northwest. The Queenston 

Formation is characterized by red shale with interbeds of red siltstone, minor green shale, and 

siltstone, sandstone, and limestone (Ontario Geological Survey, 2005). A bedrock geology map 

is presented as Figure A2-4 (Appendix A2). 

The bedrock surface in the area is expected to be approximately 200-215 masl based on OGS 

mapping with an overall slope to the southeast. The ORMGP has interpreted a deep buried 

bedrock valley up to 80 m deep that traverses the Study Area in an east-west direction. This 

interpolation was based on regional data and extrapolation between data points; however, there 

has been no borehole drilling confirmation of this potential valley feature within the Study Area. 

The bedrock surface may be below 160 masl in areas of the buried valley feature in portions of 

the Study Area based on the ORMGP’s interpolation of this feature. This would need to be 

confirmed through additional drilling.   

3.1.6 Overburden Thickness 

In general, overburden thickness is interpreted to range from approximately 3 m to 30 m. MECP 

well records intersecting bedrock in the vicinity of the Study Area vary from approximately 3 m to 

28 m. The ORMGP interpolation of the buried bedrock valley feature described in Section 3.1.5 

indicates that the overburden thickness may be up to 70 m thick within the potential valley feature 

across the Study Area. A depth of overburden map based on the ORMGP interpolation is 

presented as Figure A2-5 (Appendix A2). As noted above, the buried bedrock valley would need 

to be confirmed through additional drilling within the Study Area. 

3.1.7 Regional Hydrostratigraphy 

Hydrostratigraphic units are developed by grouping or dividing geological / stratigraphic units 

based on their hydrogeologic properties. Permeable geologic materials that can transmit 

significant or potentially useable quantities of water are considered aquifers. Less permeable units 

are known as aquitards, although water can still be transmitted slowly through these units. The 

understanding of regional hydrostratigraphy was based on work conducted by the GSC, OGS, 

and ORMGP as part of the studies of the Oak Ridges Moraine (ORM). Based on a review of 

information available from the ORMGP, the following hydrostratigraphic units have been 

interpreted to overlie the bedrock in the regional area: 

• Halton Till (Aquitard); 

• ORM (Aquifer); 

• Newmarket Till (Aquitard); 
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• Thorncliffe Formation (Aquifer); 

• Sunnybrook Aquitard (Aquitard); 

• Scarborough Formation (Aquifer); and 

• Bedrock (Aquitard). 

Halton Till –The Halton Till generally consists of fine-grained silt to silty clay till with occasional 

gravel. This till acts as an aquitard of regional extent and is the surficial hydrostratigraphic unit 

over most of the Site. The Halton Till is interpreted to be quite thick across the Site, based on 

borehole drilling results. In the central portion of the Site, near George Bolton Parkway, the upper 

till unit is over 15 m thick.  

Oak Ridges Moraine – The ORM Aquifer is an extensive stratified sediment complex, 160 km 

long and 5 km to 20 km wide, located to the north of the Study Area. The aquifer deposits are 

typically non-cohesive and may consist of silt, sand, and gravel. Locally, it may exist as a confined 

aquifer unit underlying the surficial Halton Till. The aquifer is commonly used for water supply. 

Newmarket Till – The Newmarket Till is a regionally extensive till sheet and is typically a massive, 

frequently over-consolidated, stony and dense silty sand till. It acts as a regional aquitard 

separating the ORM Aquifer from the underlying Thorncliffe Aquifer.  

Thorncliffe Formation – The Thorncliffe Formation is comprised of glaciofluvial and lacustrine 

deposits containing sand, silt, and clay. The Thorncliffe Formation varies considerably in grain 

size and thickness. Locally, it can vary between 5 m to 10 m in thickness. Where present, it acts 

as an aquifer of regional extent. 

Sunnybrook Drift – The Sunnybrook Drift is a clast-poor silt to silty clay unit and is a regionally 

extensive aquitard. The thickness of the Sunnybrook Drift is generally less than 10 m to 20 m, 

although locally it can reach a thickness of 30 m. 

Scarborough Formation – The Scarborough Formation is composed of variable deposits 

ranging from fine silts and clays to sand. This unit is mostly found within bedrock valleys and thins 

laterally away from the valleys. Where present, it acts as an aquifer of regional extent. 

Bedrock – Underlying the unconsolidated sedimentary material is bedrock from the Georgian Bay 

Formation, as discussed in Section 3.1.5.  

It should be noted that not all the hydrostratigraphic units discussed above may be present within 

the local area. Typically, the deeper units are only present when there is a sufficiently thickness 

of overburden, such as in the area of the ORM or within deeper buried valley segments.  

3.1.8 Local Geology and Hydrostratigraphy 

Location and depth details of the available monitoring wells used in the CEISMP are provided in 

Table C2-2 (Appendix C2) and illustrated on Figure A2-6 (Appendix A2). The following 

monitoring wells were used: 

• RJB installed three monitoring wells (MW7, MW8, MW9) to depths up to approximately 

5mbgs as part of that investigation; 
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• Five monitoring wells (MW1-17, MW2-17S/D, MW3-17, MW4-17S/D, and MW517S/D) 

were installed in the Study Area under the supervision of Arcadis in 2016 to depths ranging 

from 6 mbgs to 12.2 mbgs; 

• DS Consultants installed four monitoring well nests (BH23-1A/B, BH23-2A/B, BH237A/B, 

and BH23-11A/B) in 2023 at depths ranging from 4.6 mbgs to 8.2 mbgs; 

• Pinchin installed 12 monitoring wells (BH1, BH9, BH12, BH13, BH15, BH18, MW103, 

MW108, MW124, MW160, MW161, and MW168) in 2023 at depths ranging from 3.4 mbgs 

to 6.7 mbgs; and 

• Arcadis / PNJ installed 10 monitoring wells (MW25-1A, MW25-1B, MW25-02, MW25-3A, 

MW25-3B, MW25-SWM1, MW25-SWM2, MW-SWM3, MW25-CR1, and MW25-CR2) as 

part of the 2025 investigation. This included two nested locations (MW25-1A/MW25-1B, 

and MW25-3A/MW-3B.). 

Available borehole logs (Appendix G) from the drilling programs were reviewed to interpret the 

local geological and hydrostratigraphic conditions across the Study Area. Based on these 

borehole logs, the following conditions are noted: 

• In general, the Study Area is covered by a thin layer of topsoil or fill, which is interpreted 

to be reworked native material. The approximate thickness of this unit is 0.2 m, but it can 

be up to 0.9 m locally; 

• A silty clay to clay silt till layer was encountered across the Study Area underlying the 

topsoil / fill layer. This silty clay till layer is interpreted to be the Halton Till, which has been 

mapped across the Study Area. The thickness of the silty clay till is interpreted to range 

from approximately 2 m to over 17 m based on available borehole logs; 

• A dense sandy silt till was also encountered underneath the silty clay till layer at numerous 

borehole locations across the Study Area between depths of approximately 4 m to 17 m. 

This dense silt to sandy silt till layer may represent the lower portion of the Halton Till or 

the Newmarket Till or may be a subunit of the Halton Till; 

• Silt to silty sand to sand was noted in several borehole locations across the Study Area, 

underlying the upper till units. This unit was most noted in the boreholes advanced by DS 

Consultants in the southern portion of the Study Area. Where encountered, the unit was 

often several metres thick and extended to the bottom of the boreholes. This unit may 

represent the ORM aquifer deposit, which would suggest that the overlying sandy silt till 

is a variation of the Halton Till and is not the Newmarket Till, based on the regional 

hydrostratigraphy; and 

• Both the upper silty clay to clayey silt till and the sandy silt till units are interpreted to be 

relatively low permeability aquitard units. The underlying silty sand to sand unit, where 

present may represent a localized aquifer unit. A north-south oriented geological cross 

section was constructed across the Study Area using Arcadis and RJB borehole data and 

is presented as Figure A2-7 (Appendix A2). As illustrated, the shallow subsurface has 

been logged as predominantly fine-grained till.  

The deeper units (Thorncliffe Formation, Sunnybrook Drift, and Scarborough Formation) noted in 

Section 3.1.7 may be present within the deeper buried bedrock valley feature but have not been 

encountered as part of this study.  
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Bedrock was not encountered during any of the subsurface investigations referenced in 

Section 3.1. A review of several nearby IWA Site 34-b (Interim Waste Authority landfill search – 

Site 34-b) borehole logs available through the ORMGP database provided information of the 

hydrostratigraphy at depths greater than approximately 20 m. The IWA Site 34-b was located 

1 km to 2 km northwest of the Study Area, in the block south of King Street and west of 

Humber Station Road. Deep boreholes drilled as part of that study indicated depths to bedrock 

ranging from approximately 10 m to 60 m. The boreholes reviewed contained a significant 

thickness of surficial fine-grained soils (till, clay, silt), typically >25 m thick where bedrock was 

deeper. A silt to sand aquifer was noted in several of the boreholes at depths > 25 m. This sand 

unit may correspond to the ORM aquifer unit.  

As noted above, the ORMGP has interpreted the depth to bedrock to vary between approximately 

20 m and 70 m (Figure A2-5; Appendix A2). 

3.1.9 Hydraulic Properties of Stratigraphic Units  

RJB conducted hydraulic testing at several of the installed monitoring wells and found that in--situ 

hydraulic conductivity (K) values were generally low, between 1.6 x 10-7 m/sec to 6.5 x 10-8 m/sec. 

Soils in the Study Area are generally fine grained, composed mainly of silt, clay, and silty clays.  

Single-well hydraulic conductivity testing was completed in August 2017 by Arcadis field staff 

in select monitoring wells (MW1-17, MW2-17S, MW2-17D, MW3-17, MW4-17S, MW4-17D,  

MW5-17S, and MW5-17D). The estimated in-situ K values were generally low and similar to the 

RJB results. The calculated results ranged from 2.2 × 10-9 m/s to 1.1 × 10-7 m/s.  

In May 2025, Arcadis field staff completed additional testing on select monitoring wells 

installed in 2025 (MW25-1A, MW25-1B, MW25-3A, MW25-3B, MW25-SWM1, MW25-SWM2, 

and MW25-SWM3). The estimated in-situ K values were similar to the previously estimated 

K values. The calculated results ranged from 3.1 x 10-10 m/s to 6.8 x 10-7 m/s. Overall, the low 

estimated hydraulic conductivities are within the range for the types of materials (Halton Till and 

Newmarket Till) in which the monitoring wells were screened. Hydraulic testing of the underlying 

ORM aquifer was completed on monitoring wells MW25-1A and MW25-3A as mentioned above. 

The calculated results were 3.0 x 10-10 m/s and 6.1 x 10-7, respectively. However, the calculated 

result for MW25-1A is considered to be anomalously low and may be attributed to screening the 

monitoring well across two different stratigraphic units. The hydraulic conductivity results from the 

interpreted OMR sediments from MW25-3A are also relatively low but consistent with the silt unit 

noted at that location.  

A summary of the calculated hydraulic conductivities is provided in Table C2-3 (Appendix C2). 

3.2 Local Hydrogeology  

3.2.1 Groundwater Quality 

Groundwater samples were collected from three shallow wells (MW1-17, MW3-17, and  

MW5-17S) and one deep well (MW4-17D) on September 22, 2017. The groundwater samples 

were sent to Maxxam Analytics Inc. (Maxxam) in Mississauga for laboratory analysis of general 

inorganics and metals to characterize the baseline groundwater quality at the Study Area.  
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In 2025, Arcadis collected groundwater samples from MW25-1B, and MW25-CR1 for comparison 

with the Region of Peel Sewer Use Bylaw and the Ontario Provincial Water Quality Objectives 

(PWQO). Groundwater samples collected in 2025 were submitted to AGAT Laboratories (AGAT) 

in Mississauga. 

Given the likelihood that construction dewatering discharge (if required) will be directed either to 

the on-site watercourse or a local Region of Peel sewer, the analytical results were compared 

with both the PWQO and the Region of Peel Storm and Sanitary sewer criteria. Various 

groundwater exceedances of the PWQO and/or the Region of Peel Storm and Sanitary sewer 

criteria were identified from each sample as summarized in Table C2-6 (Appendix C2).  

3.2.2 Mini-Piezometer Groundwater Levels and Vertical Hydraulic Gradients 

Seven wetlands have been identified in the Study Area which are associated with the riparian 

habitat of the Clarkway Drive Tributary (Wetlands D1, F1, G1) and HDF-3 (Wetlands A1, B1, 

C1, E1). The hydrology of these wetlands is dominated by surface water processes: 

• Precipitation and surface runoff from adjacent upland areas provide the primary 

sources of water; 

• Snowmelt and seasonal overland flow contribute significantly to wetland recharge during 

the spring; 

• Infiltration is minimal due to the low hydraulic conductivity of the till (often < 10⁻⁷ m/s), 

resulting in poor drainage and frequent surface ponding; and 

• Lateral shallow subsurface flow within any weathered or fractured till near the surface 

may contribute locally but is generally of limited significance. 

The underlying confined ORM aquifer does not provide a meaningful source of water to these 

wetlands. The thick till layer acts as an effective aquitard, preventing hydraulic connection 

between the wetland and the deeper groundwater system under natural conditions. Similarly, 

wetland water levels and hydrological function have no significant influence on the confined 

aquifer. 

Wetland Characteristics 

• Wetlands in these landscapes are typically perched above the regional water table or may 

represent isolated depressional wetlands; 

• Water level fluctuations correspond to seasonal climatic conditions, with maximum 

ponding in the spring and gradual drawdown during the summer and fall due to 

evapotranspiration and lack of sustained inflow; and 

• The undulating topography of the till plain results in a patchwork of wet and dry areas, 

where low-lying zones collect and retain water, while intervening ridges act as local runoff 

source areas. 

Monitoring Locations 

Nested mini-piezometers were installed by Arcadis in 2017 within riparian wetlands and HDFs to 

measure groundwater levels and evaluate groundwater levels, vertical hydraulic gradients, and 

possible groundwater-surface water interactions. In 2025, a mini-piezometer nest was also 

installed along the Clarkway Drive Tributary at the proposed George Bolton Crossing, and two 

individual mini-piezometers were along HDF-8. Surface water monitoring locations are illustrated 

in Figure A2-11 (Appendix A2). 
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The mini-piezometers were installed as part of a surface water monitoring program, discussed in 

Section 3.2.3. All mini-piezometers consisted of 1.9 cm diameter galvanized steel pipe with a 

0.3 m screened drive-point and were manually driven into the ground. Location and depth details 

of the available mini-piezometers used in this study are provided in Table C2-7 (Appendix C2). 

Streambed dataloggers were also installed at mini-piezometer stations and continuous data is 

available for 2017 and 2018. The dataloggers were removed before the winter season each year. 

Hydrographs for the mini-piezometers are provided in Appendix A2.  

Available mini-piezometer monitoring data collected by Arcadis and others is presented in 

Tables C2-8 and C2-9 (Appendix C2). Observed water levels range from depths of 0.2 m above 

ground surface to 1.1 mbgs. It should be noted that several mini-piezometers were commonly 

dry, including SF2-17 (Clarkway Drive Tributary) and SF4-17 (HDF-3). Updated water levels 

during the 2022 and 2023 monitoring events were similar to the data collected in 2017 and 2018. 

However, surface water monitoring stations SF3-17S/D and SF4-17S/D were observed to be 

damaged and unusable in 2022 and 2023. 

Vertical hydraulic gradients were estimated at each piezometer nest to assess potential 

groundwater-surface water interactions and are summarized below: 

• Mini-piezometer nest SF3-17, located in Wetland F1 along the Clarkway Drive Tributary 

at the southeast portion of the Study Area showed predominantly upward gradients during 

the monitoring event (Figure A2-12, Appendix A2). Monitoring well MW5-17, which also 

has upward gradients (Figure A2-10, Appendix A2) is also located nearby within the 

Clarkway Drive Tributary valley and associated riparian Wetland F1. Groundwater 

discharge is interpreted to be occurring in this area; 

• Mini-piezometers PZS-CWT-2025 / PZD-CWT-2025 at Station CWT-25, located upstream 

of the proposed George Bolton Crossing on the Clarkway Drive Tributary (north of the 

SF3-17), showed neutral to slightly upwards gradients in the spring of 2025 after their 

installation; 

• Station SF6-17 (Wetland F1; Figure A2-11), which is located downstream of SF3-17 

within the Clarkway Drive Tributary floodplain showed predominantly upward gradients in 

the spring. This suggests that this area may be receiving groundwater discharge during a 

portion of the year and may represent a permanent stream classification in these areas; 

• SF5-17 located immediately upstream of Wetland E1 in HDF-3 (Figure A2-12) has 

upward gradients during the spring and may also receive groundwater discharge for a 

portion of the year; 

• WL1-17 within Wetland B1 (Figure A2-11) near the upper portion of HDF-3 had a noted 

upward gradient in the late fall / early winter of 2017 and 2018. This may represent minor 

intermittent groundwater discharge in these areas; 

• SF4-17 was dry during all but two monitoring events during 2017 and 2018. This is 

interpreted to be representative of an overall downward gradient. The deeper piezometer 

is disconnected from the groundwater table and groundwater would not have been 

discharging to HDF-3 at that time. The station was destroyed after the 2018 field season; 

and 

• Mini-piezometers HDF-8-b and HDF-8-c installed along HDF-8 both had downward 

gradients. 

Table C2-10 (Appendix C2) and Figure A2-12 (Appendix A2) summarize the calculated vertical 

hydraulic gradients at the piezometer nests for the water level monitoring events. 
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3.2.3 Groundwater Surface Water Interactions 

3.2.3.1 Surface Water Flow and Baseflow 

A surface water monitoring network was set up across the Study Area by Arcadis in 2017 to 

measure surface water flow under baseflow conditions. Arcadis installed nine surface water 

monitoring stations at the Site in July 2017. These included seven stream flow stations (SF1-17, 

SF2-17, SF3-17, SF4-17, SF5 17, SF6-17, and SF7-17) installed along tributaries of the Humber 

River, and two wetland monitoring stations (WL1-17, WL2-17) at two locations at the Study Area. 

Additional surface water flow stations were installed in 2022 (SF8-22, SF9-22, SF10-22, and 

SF11-22). Arcadis staff also installed a surface water station (CWT-25) at the proposed 

George Bolton crossing of the Clarkway Drive Tributary in 2025. This station included a mini-

piezometer nest (PZS-CWT-2025 and PZD-CWT-2025) plus a staff gauge.  

The surface water monitoring locations are illustrated in Figure A2-11 (Appendix A2). 

Baseflow conditions were analyzed to assess potential groundwater contribution to the on-site 

features. Baseflow represents the portion of stream discharge derived from natural storage such 

as groundwater discharge. Storm flow represents the surface runoff from precipitation events and 

is generally indicated on the hydrograph by the rapid increase in flow following a precipitation 

event. The Ontario Stream Assessment Protocol (OSAP; Stanfield, 2010) suggests that baseflow 

conditions exist when there is no evidence in the discharge hydrograph of any recent storm event. 

The TRCA recommends a minimum 72-hour dry period following precipitation for measurement 

of stream discharge representative of baseflow conditions.  

The baseflow results were assessed, and the flow regime for each feature was interpreted. The 

flow regime for each feature was defined as one of the following: 

• Permanent – maintains continuous surface flows most years. These features typically 

have a low-flow channel that is well defined; 

• Intermittent – water flows for several months during the year, typically during the spring, 

early summer, and late fall. These drainage features generally have a high flow channel 

that is poorly defined; and 

• Ephemeral – Water flows for a short period of time primarily during snow melt (spring 

freshet) or spring events, frequently occurring as vegetated swales or bare soil rigs in 

agricultural fields where they are often ploughed through. 

Based on the analysis of meteorological data obtained from Environment Canada Toronto 

International Airport Climate Station (ID No. 6158731) for the period of the monitoring 

program (July 2017 to April 2018), it is noted that the streamflow measurements collected on 

September 21, 2017, and November 10, 2017, represent baseflow contribution for the tributaries. 

These measurements were all taken after a minimum of three consecutive days without 

precipitation. Similarly, the readings taken in 2022 and 2023 represent baseflow conditions, 

except for the May 2023 event. 
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Five rounds of stream flow monitoring were conducted at stream flow monitoring stations along 

HDF-3, HDF-8, and the Clarkway Drive Tributary from July 2017 to April 2018. Three stream flow 

monitoring events were also completed in 2022 and 2023. Dataloggers at all the stream 

monitoring stations were retrieved during the winter months (early December 2017 to late 

April 2018) to avoid freezing conditions. The stream flow was measured using the area times 

velocity method specified in OSAP Version 8 (Stanfield, 2010). In 2025, stream flow observations 

were made on three occasions at the CWT-25 station at the Clarkway Drive Tributary crossing. 

Observations on each occasion were made after a minimum of three consecutive days without 

precipitation. 

In general, when precipitation data was compared with the stream flow, it was observed that most 

precipitation events trigger rapid increases in the stream flow and stream water level at each 

location. Higher flows were observed in spring (late April) due to snow melt and higher volume of 

precipitation. Stream flow in the summer and autumn months (July to November) was generally 

lower. 

Table C2-11 (Appendix C2) summarizes the stream flow and staff gauge measurements 

obtained during 2017-2018 and 2022-2023. The vertical gradient results for mini-piezometers are 

illustrated in Figure A2-12 (Appendix A2). Stream water level hydrographs and the associated 

estimated stream flow hydrographs are presented in Appendix A2. Additional details are 

provided below. 

Clarkway Drive Tributary (East Side of Study Area) 

Three surface water monitoring stations were installed in 2017 along the Clarkway Drive Tributary 

at upstream (SF2-17), mid-stream (SF317), and downstream (SF6-17). One surface water 

monitoring station was installed in 2025 at the George Bolton crossing approximately midway 

between SF2-17 and SF3-17. The baseflow was estimated as follows: 

• Station SF2-17 (Upstream) – 0.4 L/s to 41.1 L/s; 

• Station SF3-17 (Mid-stream) – 3.3 L/s to 144.3 L/s; and 

• Station SF6-17 (Downstream) – 3.3 L/s to 143.7 L/s. 

It was observed that the baseflow measurement obtained at the midstream station (SF317) was 

higher than that estimated at the upstream location (SF2-17), which indicates that a portion of the 

reach between stations is gaining baseflow through groundwater discharge. This reach may 

receive some groundwater discharge during the spring and/or late fall based on the vertical 

hydraulic gradient data. Station SF10-22 was also installed in 2022 at the downstream end of the 

tributary at Mayfield Road to provide qualitative observations of streamflow. This station was 

observed to be flowing during each monitoring event in 2022 and 2023. Similarly, qualitative 

observations of baseflow at CWT-25 indicated that this station was observed to be flowing during 

each monitoring event in 2025.  

Flow was observed within this tributary during each monitoring event and upward gradients 

indicative of groundwater discharge were noted at the four mini-piezometer stations located along 

this this tributary. As such, the Clarkway Drive Tributary is interpreted to have a permanent flow 

regime.  



Phase 1: Humber Station – Comprehensive Environmental  
Impact Study and Management Plan, July 2025 

GEI Consultants Canada Ltd. 26 

Further, based on the streambed datalogger data available from 2017 and 2018 (SF2-17,  

SF3-17, SF6-17), as well as 2025 data (CWT-25), the estimated stream water levels and stream 

flows show a strong response to precipitation events, which indicates that storm flow (surface 

water runoff) provides some input to the observed flows in the tributary. 

HDF-3 (West Side of Study Area) 

Three surface water monitoring stations were installed along HDF-3, along the west side of the 

Study Area: up-stream (SF1-17); mid-stream (SF4-17), and downstream (SF5-17). HDF-3 was 

noted to have intermittent flow. In 2022 and 2023, GEI staff noted that the drainage feature was 

dry in late spring. It was assessed that the estimated baseflow at the HDF-3 is relatively low, and 

ranged along each station as follows: 

• Station SF1-17 (Upstream) – 2.5 L/s to 2.7 L/s; 

• Station SF4-17 (Mid-stream) – 2.8 L/s to 5 L/s; and 

• Station SF5-17 (Downstream) – 0.5 L/s. 

For all events considered to be representative of baseflow conditions, the baseflow estimated at 

the downstream station (SF5-17) was lower than the baseflow estimated at the upstream station 

(SF1-17) and midstream station (SF4-17), which suggests that HDF-3 may be losing water 

through infiltration or discharge to other receivers (e.g., riparian wetlands) at SF1-17 and SF4-17 

before reaching SF5-17.  

During the September 2023 monitoring event, stations SF1-17, SF4-17, SF5-17, and WL3-17 

were observed to be dry. The dry conditions observed in September 2023 may have been 

influenced by a beaver dam upstream. Some intermittent groundwater discharge may be 

occurring in the area of SF5-17 (just upstream of Wetland E1 within HDF-3) based on the upward 

gradients noted in the mini-piezometer during spring (see Section 3.2.2). 

Based on the streamflow observations presented above and the vertical hydraulic gradient data, 

presented in Section 3.2.2, HDF-3 is interpreted to have an intermittent flow regime. This is 

supported by the downward gradient in SF4-17 and the commonly dry deeper mini-piezometer at 

that location. This is also supported by the observation that the estimated stream water levels and 

stream flows show close correlations with the precipitation data, which further confirms that storm 

flow (surface water runoff) makes up most of the flows in HDF-3. 

HDF-8 (Centre Drainage Feature)  

One monitoring station (SF7-17) was installed adjacent to the mapped headwater drainage 

feature in 2017. SF7-17 was observed to be dry throughout the monitoring period of 2017-2018. 

GEI staff noted flow during spring freshet however, the HDF was dry by May/June (depending on 

the year). 

Two observational stations (SF9-22 and SF11-22) were established in 2022, and two additional 

stations (HDF-8-b and HDF-8-c) were established in 2025 to record / observe flow conditions. No 

stream flow was observed at the monitoring station during any of the monitoring events, except 

for May 5, 2023, when minor to moderate flow was observed. Review of precipitation records 

indicated precipitation events with >5 mm/day occurred on May 2, 2023, and May 3, 2023, and 

minor precipitation on May 5, 2023. This flow is interpreted to represent runoff and not baseflow. 

On April 9, 2025, stagnant surface water was observed at both stations. GEI ecologists similarly 

recorded that much of this feature is ploughed through and does not provide riparian habitat.  

Based on these observations, HDF-8 is interpreted to have an ephemeral flow regime.  
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3.2.3.2 Surface Water Quality 

A total of three surface water samples (including one field duplicate) were collected on 

September 17, 2017, from the following three stream flow monitoring locations: 

• Upstream - HDF-3 (SF1-17); 

• Downstream - HDF-3 (SF5-17); and 

• Downstream - Clarkway Drive Tributary (SF6-17). 

All three samples were submitted to Maxxam in Mississauga for laboratory analysis of general 

inorganics and metals to characterize the background water quality of the watercourses.  

On April 9, 2025, one surface water sample was collected from the Clarkway Drive Tributary at 

the proposed George Bolton Crossing at station CWT-2025. The sample was submitted to AGAT 

in Mississauga. The analytical results were compared with PWQOs to identify potential 

exceedances of water quality criteria. Various surface water exceedances of the PWQO were 

identified from each sample as summarized in Table C2-6 (Appendix C2). 

A summary of the analytical results and laboratory certificates of analysis are provided in 

Appendix C2. 

3.2.4 Areas of Groundwater Recharge and Discharge  

None of the HDFs or wetlands across the Study Area are interpreted to be directly connected to 

the ORM aquifer. As such, any seepage from the water table in the upper Halton Till unit may 

occur in topographically low areas, where water stored in the shallow saturated zone within the 

till discharges to the base or margins of wetlands or HDFs. The discharge of water from the 

shallow till unit to low-lying HDFs or wetlands is typically in response to a topographical gradient 

and not a vertical gradient. The corresponding seepage rates will be low as they are directly 

correlated with the hydraulic conductivity of the upper till unit.  

Groundwater recharge is where water infiltrates the ground and moves vertically downward 

through the unsaturated zone until it reaches the groundwater table. Areas that are not 

groundwater discharge areas are typically considered a groundwater recharge area; however, the 

rate of groundwater recharge is greater in areas of permeable surficial sediments. Since most of 

the Study Area has mapped fined-grained Halton Till at surface, the groundwater recharge rates 

should not be significant; however, there would be some recharge to the underlying aquifers. 

Additional details regarding recharge rates and the Study Area water balance are provided in 

Section 3.2.5.  

Groundwater discharge occurs along streams, rivers, lakes, and springs, where the water table 

intersects the ground surface. Groundwater discharge areas also coincide with areas with upward 

vertical gradients and where the water table is at or above the ground surface. Groundwater 

discharge is interpreted to occur where stream reaches or wetlands occur in low-lying areas of 

the Halton Till where the water table is at or near ground surface.   

Groundwater, mini-piezometer, and baseflow monitoring data were reviewed to interpret local 

groundwater recharge and discharge conditions. Typically, areas with observed upward hydraulic 

gradients were considered to represent potential groundwater discharge locations and areas with 

downward hydraulic gradients were interpreted to represent surface discharge conditions.  
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The relevant observations, described above in Section 3.2.3 and Section 3.2.4 were used to 

assess groundwater discharge and recharge conditions, as follows: 

• Monitoring well MW5-17D (Wetland F1) located adjacent to the Clarkway Drive Tributary 

in the southern portion of Study Area is an artesian well with consistent upward hydraulic 

gradients. This may be representative of pressurized conditions from the ORM aquifer; 

• Mini-piezometer SF3-17 (Wetland F1) in the southeast portion of the Study Area within 

the Clarkway Drive Tributary showed predominantly upward gradients during the 

monitoring events. Station SF6-17 (Wetland F1), which is located downstream of SF3-17 

within the Clarkway Drive Tributary showed predominantly upward gradients in the spring, 

which suggests that this area may be receiving groundwater discharge during a portion of 

the year. SF2-17 (Wetland D1), which is located within the Clarkway Drive Tributary further 

north in the Study Area showed predominantly downward gradients; 

• Most monitoring well nests away from HDFs (MW2-17S/D, and MW4-17S/D) were 

observed with downward vertical hydraulic gradients, indicating groundwater recharge 

conditions. Monitoring well nest MW25-1A/B installed in 2025 along the proposed George 

Bolton Parkway had a slightly upward vertical gradient; however, this is interpreted to be 

representative of pressurized conditions from the underlying ORM aquifer and not 

representative of a discharge condition, since the lower coarse-grained sediments are 

overlain by over 15 m of fine-grained Halton Till; 

• Downward or hydraulic gradients observed in most of the mini-piezometer nests suggest 

that the wetlands and the stream features on-site are not receiving groundwater discharge 

and are unlikely to be groundwater dependent; and 

• Mini-piezometer SF5-17 located in HDF-3 showed upward gradients during the spring and 

may also receive groundwater discharge for a portion of the year. Mini-piezometer WL1-

17 within Wetland B1 near the upper portion of HDF-3 had a noted upward gradient in the 

late fall / early winter of 2017 and 2018. This may represent minor intermittent groundwater 

discharge within HDF-3. 

3.2.5 Estimation of Pre and Post Development Site Water Balance  

Natural consequences of urban development include a reduction in groundwater infiltration, 

diversion of this infiltration towards surface water bodies as runoff, altered flow regimes, and 

channel erosion. Infiltrating rainwater also plays an important role in the protection of surface water 

and groundwater quality, as the percolation through soil pores acts as a natural filter to 

contaminants. An increased contaminant load to surface water bodies is a common hydrologic 

consequence in the urban water cycle. 

A water balance provides for an accounting of water transfers across a defined system’s boundaries 

over a defined period. Any difference between the inflows to the system and the outflows from the 

system during this period must be balanced by a change of storage within the system.  

In designing infiltration targets for a defined area, the approach is modified through the introduction 

of mitigation measures, best practices or Low Impact Development (LID) tools at site-level to help 

maintain inputs and outputs to pre-development levels. 
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At a regional level, modelled groundwater water budget mapping by the ORMGP indicates that most 

of the Study Area is considered a groundwater recharge area with annual average recharge rates 

varying from approximately 100 mm/year to 120 mm/year. This is a low to moderate recharge rate, 

reflective of the nature of the fine-grained till deposits across most of the Study Area and is similar 

to other areas within the South Slope physiographic region within the Region of Peel. ORMGP 

mapping also indicates that recharge in the local area ranges from approximately 110 mm/year to 

160 mm/year. 

None of the Study Area has been mapped as Significant Groundwater Recharge Area (SGRA) 

based on Source Water Protection mapping. A recharge area is significant when the rate of 

recharge, relative to the source protection area, is 15% higher than average. 

3.2.5.1 Methodology 

A site scale water balance analysis was completed following the Thornthwaite and Mather water 

balance method outlined in Chapter 3 of the Ministry of Environment’s (MOEs) Stormwater 

Management Planning and Design Manual (MOE, 2003). The water balance method estimates 

evapotranspiration, infiltration, and runoff volumes based on precipitation and site factors such as 

soil type, vegetation cover, and topography.  

The Albion Field Centre climate station (ID# 6150103) is the closest meteorological station to the 

Study Area. The 30-year climate normal is considered as the dataset most representative of Study 

Area conditions and uses data collected from 1981-2010. It is noted that data collected at the 

Albion Field Centre climate station from 1991-2020 was not available and daily precipitation data 

is unavailable after 2001. The climate data was obtained from Environment Canada as input into 

the Thornthwaite and Mather model.  

The monthly mean temperature and monthly precipitation data were used in the Thornthwaite and 

Mather Equation to estimate the monthly potential evapotranspiration. The estimated monthly 

potential evapotranspiration was adjusted using a daylight correction value to account for varying 

length of daylight throughout the year.  

The precipitation surplus (amount of water available to infiltrate or runoff) was estimated by 

calculating the difference of the yearly precipitation and potential evapotranspiration. Infiltration 

was estimated by multiplying a set of infiltration factors (dependent on the topography, soil type, 

and land cover) to the estimated precipitation surplus. 

Impervious percentages for the pre-development and post-development scenarios were 

estimated by measuring the total impervious areas (including rooftops, surface parking, concrete 

surfaces, walkways, and road surfaces) across the Study Area. The estimations of the pre-

development pervious area are based on current conditions within the Study Area, while the post-

development pervious area has been based on the Conceptual Site Plan, prepared by SGL 

Planning. Lands zoned for General Industrial and Prestige Industrial are assumed to be 

completely impervious, whether occupied by buildings or paved lands in the future. The lands to 

be occupied by roadways, including future highway expansion, are also considered to be 

impervious. 

In both the pre-development and post-development scenarios, evapotranspiration from 

impervious surfaces has been assumed to be 20% precipitation. The infiltration factor was 

selected from Table 3.1 in the MOE’s Stormwater Management Planning and Design Manual 

(MOE, 2003) based on the summation of various factors (topography, soil type, and land cover). 
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3.2.5.2 Water Balance Results Summary 

A summary of the key water balance elements for the Study Area is presented in Table C2-12 

(Appendix C2).  

The Study Area is currently covered by mostly agricultural land or natural vegetated land cover. 

Scattered residential properties are present, usually inclusive of a driveway at each property. The 

predevelopment recharge was estimated to be approximately 102 mm/year (per unit area), which 

reflects fine-grained soil, gently rolling hills, and agricultural land. 

Hydrogeological data of the local area surrounding the Study Area was used from the TRCA water 

balance tool as a comparison to the calculated results. Based on the mapping, precipitation, 

evapotranspiration, runoff, and recharge were averaged to be 861 mm/year, 592 mm/year, 

213 mm/year, and 114 mm/year, respectively. In comparison to the results presented in 

Table C2-13, there is no significant variance and as such, the 30-year climate normal data used 

from the Albion Field Centre climate station is considered appropriate for the water balance 

analysis.  

An additional comparison was made using the hydrogeological data from the ORMGP’s Water 

Balance tool pertaining solely in the Study Area. Based on the mapping, precipitation, 

evapotranspiration, runoff, and recharge were averaged to be 796 mm/year, 548 mm/year, 

127 mm/year, and 115 mm/year, respectively. These results also corroborate the results of the 

analysis completed as part of this investigation. Figure A2-13 (Appendix A2) illustrates the 

output of recharge from the ORMGP program.  

The introduction of industrial land uses, with paved ground cover, in the proposed post-

development scenario will significantly decrease net infiltration and increase overall runoff across 

the Study Area. It is understood that approximately 86% of the Study Area may be considered 

impervious based on the current proposed land use. This was calculated to significantly reduce 

recharge to approximately 16 mm/year per unit area. Runoff would commensurately be increased 

from approximately 165 mm/year in the pre-development scenario to 589 mm/year in the post-

development scenario. 

The increased runoff may result in erosional impacts to nearby natural surface water features 

over time, as well as water quality impacts that are commonly present in urban watersheds. The 

decreased infiltration may also impact the local and regional water table over time, which could 

result in negative impacts on the natural ecosystem.  

Evapotranspiration decreases from approximately 554 mm in the predevelopment scenario to 

218 mm in the post development scenario due to an increase in impervious surface, which 

represents an approximate 61% reduction in evapotranspiration. 

Impacts to infiltration and evapotranspiration could be reduced or mitigated through the 

implementation of LID designs at site level, which will also help control the increased runoff. Civil 

and stormwater management design at site level should consider these impacts to the water 

balance across the Study Area. 

The detailed water balance calculations are presented in Table C2-13 and C2-14 (Appendix C2). 
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3.2.6 Potential Surface Water Infiltration Opportunities 

As discussed above, there is one tributary, two HDFs, and several wetland features located within 

the Study Area. Based on the field data collected to date, most surface water features and 

wetlands identified in the Study Area are not groundwater-dependent (as indicated by downward 

hydraulic gradients).  

Areas within the Clarkway Drive Tributary display upward hydraulic gradients and support the 

interpretation of localized baseflow contribution to the tributaries. The potential of reduced on-site 

infiltration is unlikely to have an impact on the hydrological and ecologic function of this tributary 

since the discharge is interpreted to occur in low-lying areas of the Halton Till / upper clay based 

on a topographical gradient and the resulting volumetric discharge may be low. Direct discharge 

from the underlying ORM aquifer is not interpreted to occur across the Study Area, although 

upward gradients resulting from the high potentiometric levels in the underlying confined ORM 

aquifer may contribute to some groundwater discharge, given tight soils of the Halton Till.  

On a regional scale, most aquifer recharge occurs in the ORM or in areas where coarse-grained 

units are found at shallow depths. The Study Area is not identified as an area of significant 

groundwater recharge (TRCA, 2008) and does not contribute a significant amount of infiltration 

on a watershed scale due to the generally low overburden permeability.  

Further, Halton Till clay silt deposits have been mapped across the Site and, as such, the Site is 

interpreted to be in an area of relatively low to moderate recharge. As noted, in Section 3.1.9, 

the hydraulic conductivity values of the near surface Halton Till deposits were calculated to be 

quite low ranging from 2.2 × 10-9 m/s to 1.1 × 10-7 m/s, which would correspond to an infiltration 

rate of less than 15 mm/hour (1 x 10-6 cm/s). The upper portion of Halton Till may be weathered 

and fractured and may have a slightly higher infiltration rate as a result. Localized areas with 

closed depressions may also have higher infiltration rates on a local scale.  

Any proposed on-site SWM pond(s) would capture the storm runoff and provide water quality 

treatment, including temperature and flow moderation prior to discharge to the creek. Combined 

with various BMPs, the SWM pond will help mitigate potential impacts to on-site and nearby 

watercourses. Use of trench plugs, anti-seepage collars, or other methods to restrict the 

preferential movement of groundwater along the subsurface infrastructure corridors should be 

considered.  

Additionally, LID measures (e.g., water reuse systems, infiltration trenches, roof leader 

connections to soak-away pits, grassed swales, rain gardens, enhanced grassed swales, 

pervious pipe systems) will be proposed and designed at the Draft Plan Approval stage to promote 

infiltration and decrease in runoff to address the infiltration deficit and help preserve the existing 

groundwater flow regime, maintain groundwater contributions to nearby groundwater-dependent 

features as well as minimize channel erosion and sediment loading into downstream surface 

water features. 

To maintain recharge across the Study Area, it is recommended that future LID facilities be 

distributed across the Study Area where there is sufficient separation distance to the groundwater 

table rather than concentrated in a few areas. The number of LID facilities will be identified at the 

Draft Plan Approval stage. According to the TRCA/CVC Low Impact Development Stormwater 

Management Planning and Design Guide (2010, v1.0), the recommended vertical separation 
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distance between the bottom (base) of an infiltration-based LID practice (e.g., bioretention, 

infiltration trench) and the seasonally high groundwater table (or bedrock) is 1 m. This 1 m “safety 

buffer” ensures adequate unsaturated soil beneath the structure for treatment and buffering and 

allows for potential groundwater mounding. It should be noted that infiltration is not feasible when 

excavations extend below the groundwater level 

The feasibility for LID facilities based on groundwater separation distances and considering post-

development grading is assessed in the Phase 2 CEISMP report.  

The location of LID measures should also consider maintaining baseflow to retained features 

(i.e., Clarkway Tributary, HDF-8) to maintain aquatic habitat contributions.  

To assess infiltration rates in potential stormwater management facilities, a preliminary infiltration 

testing program was completed. Details are discussed in Section 3.2.7. 

3.2.7 Preliminary Infiltration Testing Program 

An infiltration testing program was completed by Arcadis in 2024 to inform consideration of LID 

opportunities as part of the proposed development. The infiltration testing work plan was designed 

following the requirements from the LID Stormwater Management Planning and Design Guide, 

Appendix C – Site Evaluation and Soil Testing Protocol for Stormwater Infiltration (TRCA, 2012). 

The locations of potential LID facilities will be identified at the Draft Plan Approval stage. 

The TRCA guideline indicates that at least one test should be conducted at the proposed bottom 

elevation of the infiltration measures, plus additional tests at every other soil horizon encountered 

within 1.5 m below the proposed bottom elevation. As such, the infiltration tests were completed 

at depths of approximately 2.5 mbgs and 3.5 mbgs at several locations across the Study Area. 

Additional testing at the specific proposed LID locations will be required at the Draft Plan Approval 

stage.  

Five test pits were excavated on June 6 and June 7, 2024, within the Study Area, as shown in 

Figure A2-14. Infiltration testing was completed using a Guelph Permeameter. The soil 

encountered at each of the test pit locations consisted mainly of clayey silt to silty clay till materials. 

Groundwater seepage was encountered at two test pits at approximately 2.5 mbgs. The estimated 

saturated hydraulic conductivity for tested soils ranged between 1.48 x 109 cm/s and 2.44 x 10-4 

cm/s, with geometric means ranging between 3.18 x 10-8 cm/s and 3.95 x 10-6 cm/s. These values 

were converted into infiltration rates using the methodology outlined in the Low Impact Development 

Stormwater Management Planning and Design Guide (TRCA and CVC, 2012).The calculated 

geometric mean infiltration rate ranged from 5 to 19 mm/hour. The calculated design infiltration 

rate, incorporating a safety factor as outlined in the TRCA and CVC guide (2012), ranged from 

1.4 mm/hour to 7.8 mm/hour. This is considered relatively low and generally consistent with the 

observed soil types. It should be noted that infiltration testing was completed at only three 

localized areas across the Study Area. Additional infiltration testing is recommended at each 

proposed LID location at the Draft Plan Approval stage to inform specific design requirements.  

The results are presented in Table C2-15 in Appendix C2. 
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As noted in the TRCA and CVC guide (2012), when soils are of low infiltration rate, design 

modifications such as the inclusion of an underdrain, allowing for storage under an underdrain to 

draw down over a longer period of time or more vertical orientated Best Management Practices 

(BMPs) to provide greater hydraulic head may be necessary. As such, various LID measures can 

be contemplated to mitigate the reduction in recharge in the post-development scenario; however, 

soil amendments may be required. Various BMPs could be incorporated into future development 

to promote infiltration and decrease runoff to help preserve the existing groundwater flow regime. 

Other opportunities to maximize the infiltration capacity of proposed LIDs should be considered 

at the Draft Plan Approval stage. 

Additional details regarding the methodology, analysis, and results are provided in Appendix G.  

3.3 Desktop Assessment of Existing Water Supply Wells  

An updated search of the MECP well records database was conducted in June 2025 within a 

500 m radius of the Study Area. The search returned a total of 128 records for the area of the 

Study Area (Figure A2-15, Appendix A2). Well usage details are summarized in Table C2-16 

(Appendix C2). 

Based on the records reviewed, the primary well usage in the area is for water supply purposes. 

A water well survey was completed on September 21, 2023, to assess if there are any property 

owners within the Study Area that rely on the local groundwater resources in the area for water 

supply. To date, no responses have been received. A list of properties visited is included in 

Table C2-17 (Appendix C2). 

The Village of Bolton relies on a lake-based municipal water supply derived from Lake Ontario. 

The water supply is managed by the Region of Peel. Prior to 2002, Bolton obtained its potable 

water from several municipal groundwater wells, which were screened within a deep sand/gravel 

aquifer situated near the bottom of a deep bedrock valley that roughly follows the trend of the 

Humber River. 

There are no records of permits to take water (PTTW) within 500 m of the Study Area. 

3.4 Surface Water Hydrology 

3.4.1 Existing Drainage Condition 

The ground cover of the Study Area, as described previously, is predominantly agricultural lands 

with smaller parcels of estate residential, and woodlots.  

There are three main water features within the Study Area. HDF-3 enters the Study Area by 

crossing Healey Road, crosses the Study Area with diagonal alignment, and eventually exits the 

Study Area by crossing Humber Station Road. This HDF has a confluence with Gore Road 

Tributary Reach 1, immediately west of the Humber Station Road crossing. The Clarkway Drive 

Tributary Reach 2 flows along the East boundary of the site area. Please refer to Figure 2 

(Appendix A3) for the location of these features.  
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HDF-8 flows north-south through the middle of the Study Area and connects with the 

Clarkway Drive Tributary Reach 2 on the south side of Mayfield Road just outside of the Study 

Area. The drainage area of HDF-8 north of Mayfield Road is about 72.73 ha and it does not have 

any external drainage area, as shown in Figure 2 (Appendix A3). The drainage area to HDF-8, 

north of the proposed Highway 413 corridor, is approximately 52 ha.  

Gore Road Tributary 1 drains the northwestern part of the Study Area which is about 40% of the 

entire area. About 60% of the Study Area is draining through the Clarkway Drive Tributary Reach 2.  

3.4.2  Existing Storm Servicing 

The existing storm infrastructure within the vicinity of the Study Area includes: 

1. Existing culvert and ditches along Humber Station Road; 

2. Existing culvert and storm sewer along Mayfield Road; and 

3. Existing ditches and culverts along Healey Road.  

Please refer to Figure 3 (Appendix A3) for the existing culverts. Table 2.1 (Appendix C3) 

summarizes the size of the existing culverts. 

3.4.3 Existing Studies, Plans and Mapping  

3.4.3.1 Humber River Hydrology Update (April 2018) 

The hydrologic model of Humber River was originally created in Visual OTTHYMO for existing 

and future catchments in the Humber River Hydrology Updated Report dated 2015. Later, future 

catchments were refined in the Humber River Hydrology Update Report 2018. The last update 

kept the existing condition report in 2015 unchanged. The Humber River Hydrology Update was 

completed in April 2018, by Civica, prepared for the TRCA and has been updated to account for 

recent development, infrastructure, and hydrology data. The updates to the model are based on 

the latest urban developments, SWM infrastructure, and the model has been calibrated to reflect 

recent storm events.  

3.4.4 Characterization of Hydrology Features  

3.4.4.1 Existing Catchment Parameters  

The drainage to the Main Humber River will be affected by the development of the Study Area, 

and as such, the Humber River Hydrology Model has been modified where directly influenced by 

the future development to assess any changes to the peak flow and flood plain. The Drainage 

Area as shown in Figure 1, Appendix A3, is fully contained within nine catchments in the 

2015 Humber River Hydrology Update VO model which presents the existing condition. The 

western three of these catchments, named 41.06, 41.07 and 41.08 in the hydrology model, cover 

the northwest portion of the site that drains to the Gore Road Tributary Reach 1 and Reach 2. 

There is a small HDF in 41.07 (Humber Station Reach 1), which connects with Gore Road 

Tributary Reach 1. The eastern six catchments, named 43.03, 43.10, 43.06, 43.05, 43.04, and 

43.02 in the model, drain to the Clarkway Drive Tributary Reach 2. The TRCA Existing and Future 

Catchments were captured in Table 2.2 (Appendix C3). It should be noted that in the downstream 

assessment in Section 3.4.5.2, the TRCA future model has been revised to reflect the ultimate 

imperviousness proposed within the Study Area.  
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3.4.4.2  Pre-development Hydrologic Setting  

The Humber River drainage model with existing catchments has been revised to reflect the 

catchment boundary changes which are required for the post-development and downstream 

assessment analysis. As a result of this discretization, some of the parameters such as 

imperviousness were refined. Therefore, the modified existing model was calibrated to provide 

similar peak flows to the existing TRCA Model. Eventually with the calibration, we came up with 

the same Time to Peak as TRCA. In the modified existing model, each catchment was split into 

external area and Study Area. The changes made are summarized in Table 2.3 (Appendix C3). 

3.4.5 Corresponding Flows 

The flows from the TRCA Existing Hydrology model corresponding to the catchments and the 

flows from the modified existing model are summarized in Table 2.4 (Appendix C3). 

3.4.5.1 Mid Headwater Drainage Feature 

HDF-8 occurs in the middle of catchment 43.03. Based on the discussion that occurred with TRCA 

on July 19, 2023, it was agreed that the conveyance of drainage feature within the upstream 50 ha 

of the drainage area is not regulatory floodplain and hence the flow should be conveyed safely 

and compensation for floodplain storage will not be required. 

Hence, in the current analysis in Phase 1 of the CEISMP, the regulatory floodplain has been 

characterized downstream of a 50 ha drainage limit. The total length of HDF-8 north of 

Mayfield Road is approximately 900 m from which 200 m is within the block north of proposed 

Highway 413 corridor. The existing floodplain storage of HDF-8 within the regulatory boundary in 

the block is approximately 1300 m3.  

Please refer to the Floodplain Report in Appendix D. 

3.4.5.2 Downstream Assessment 

The Humber River drainage model with future scenario from Hydrology Update Report 2018, has 

been modified to reflect the impact on the downstream based on the proposed development. In 

the modified model, 100% imperviousness was assigned to the updated catchments of the site 

area. The flow resulting from a regional storm event of the post-development scenario was 

compared with the original future scenario model of TRCA and the modified future model in the 

drainage nodes to establish the analysis extent for the next phases. The summary of the flow 

comparison is shown in Table 2.5 (Appendix C3). 

As the result shows, flow change after the node J 4045.633 is only 1%, which is negligible. 

Therefore, in the next phases, the extent of the downstream analysis should be proposed up to 

J4045.633 node. 

3.5 Floodplain Analysis 

Floodplain analyses have been done to identify the extent of the existing floodplain through the 

completion of HEC-RAS modeling and mapping of the regulatory flood line along various drainage 

features in the Study Area as part of the Humber Station CEISMP (Phase 1) Report. The existing 

channel storage volume was also estimated as needed. The regulatory floodplain map will be 

considered to define the development limit of the Study Area as well as an input to the conceptual 

channel design for the proposed realignment of HDF-3 (Figure 6, Appendix A1 of the Floodplain 

Analysis Report provided in Appendix D). 



Phase 1: Humber Station – Comprehensive Environmental  
Impact Study and Management Plan, July 2025 

GEI Consultants Canada Ltd. 36 

The floodplain analysis has been conducted along all drainage features within and around the 

Study Area. It should be noted that TRCA has an approved hydraulic model for the area. SCE 

has updated the TRCA model based on detailed topographic and hydrological information and 

established SCE Revised Existing HEC-RAS model for the subject area. The floodplain mapping 

is provided in Appendix B of the Floodplain Analysis Report found in Appendix D of the CEISMP. 

Within the Study Area, there are two HDFs and one watercourse. The HDFs are defined in the 

current HEC-RAS Model as “Humber Station HDF” (equivalent to HDF-3) and “Mid-Headwater 

Feature” (equivalent to HDF-8), and the watercourse is referred to as “Clarkway Trib A”. These 

features, as well as the purpose of the hydraulic analysis to each drainage features is further 

discussed as follows: 

• Humber Station HDF (HDF-3) was defined along the existing drainage feature that starts 

around Healey Road and drains to the southwest, leaving the Study Area via an existing 

culvert at Humber Station Road. The feature is classified as HDF. The drainage is aligned 

across farmland on which the area is farmed until the edge of the banks. There is no 

riparian vegetation observed. It should be noted that there are two wetland features 

observed along the HDF around the middle and end of the feature as depicted on GEI’s 

Figure 6 (Appendix A1). Humber Station HDF joins the major watercourse defined as 

“Gore Road Tributary” after crossing Humber Station Road. At the current level of study, 

the existing condition hydraulic analysis and floodplain mapping was performed. The 

existing condition hydraulic analysis helps to understand the channel storage volume, 

water elevations and extent of the floodplain mapping. The existing condition channel 

storage volume calculation results will dictate sizing and alignment of the proposed 

channel realignment in Phase 2 of the CEISMP. The proposed channel realignment shall 

be designed to attain the same flood attenuation as the existing condition. The existing 

condition floodplain map of HDF-3 analyzed at the current stage of the analysis depicts 

the drainage feature and flood lines. It should be noted that the wetland features along 

this drainage feature will be considered as part of the proposed channel realignment 

design. 

• Mid-Headwater Feature (HDF-8): It is an HDF draining southward across farmland. The 

flow of this feature is generated fully from the Study Area. Since the HDF drainage area 

is small and has a narrow drainage channel after discussing with TRCA we concluded that 

the first 50 ha drainage area of the feature is not a regulatory floodplain. Hence, in the 

current analysis, the HDF was analyzed after the drainage area was nearly higher than 

47 ha as shown in the Floodplain Report (Appendix D). The feature length is 

approximately 900 m, of which the first 200 m length is within the Study Area and the 

remaining length falls within the proposed Highway 413 corridor. The channel storage 

volume of the HDF within the regulated portion of the feature was approximated to be 

1750 m3. At the current level of study, the HDF water elevation, channel storage volume, 

and flood lines were estimated, which will provide input for estimating the required 

wetland compensation/relocation and flood attenuation in the proposed wetland 

compensation/relocation design in the Phase 2 CEISMP. For further detailed information, 

please see the Floodplain Report (Appendix D).  

• Clarkway Trib A:  a perennial watercourse draining in the south direction following the east 

boundary of the Study Area. There is an engineered channel coming from Colerain Drive 

to the east that connects to this watercourse. It should be noted that the two major 

tributaries (i.e., Clarkway and Gore Road Tributaries) drain parallel to one another for 

more than 10 km before the confluence at West Humber River. At current Phase 1 

CEISMP level of study, water elevations and regulatory floodplain mapping has been 

generated for the Clarkway Trib A. The regulatory floodplain map will be considered as a 

factor to define the development limit of the subject area. 
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3.5.1 Hydraulic Modelling and Floodplain Analysis 

Steady State Flow Analysis in HEC-RAS has been completed to perform hydraulic modelling of the 

subject development under existing conditions. Hydraulic modelling has been completed for the 

100-year (AES 6-hr and AES 12-hr distributions) and Regional (Hurricane Hazel) storm events.  The 

SCE Modified Existing HECRAS model is based on existing flows and existing channel geometry 

conditions. 

It should be noted that all hydraulic and hydrological information, such as; flow information, culvert 

information, channel manning, and contraction and expansion coefficients are applied properly. 

Hydraulic analysis results are computed, and the water elevations are applied to generated 

floodplain mappings. The regional water elevation was found to be a regulatory floodplain. In 

addition to the floodplain mapping, the hydraulic analysis results are adopted to estimate channel 

storage volumes.  Table 3.1 (Appendix C3) presents the summary of the water elevations and 

flows in each cross-section and the summary of the floodplain calculations.  

3.6 Fluvial Geomorphology 

The fluvial geomorphic assessment consisted of a review of existing conditions, documenting 

observed indicators of channel instability and ecological function of the feature from a geomorphic 

perspective. Three features were examined as part of this assessment: HDF-3, HDF-8, and 

the Clarkway Drive Tributary, a tributary of the West Humber River (WHT-1) (Figure 4b, 

Appendix A1). The following section describes the findings of the geomorphic assessment.  

Humber Station HDF (HDF-3) 

The field assessment completed for HDF-3, examined reaches HDF-3g, HDF-3e, HDF-3d, and 

HDF-3c, on the participating lands within the Study Area, plus HDF-3i within the road right of way 

at Healey Road (Figure 4b, Appendix A1).  

Channel geometry was found to vary over the assessed length of the feature, with the channel 

losing definition at the transition between wetlands. For HDF-3 within the Study Area, where 

defined, the bankfull widths ranged between 1.0-2.0 m, and bankfull depths ranged between  

0.30-0.50 m. Flowing water was observed during the field visit.  Adjacent land use consisted of 

agricultural uses. Riparian vegetation was sparse; it appeared that the soil is typically tilled to the 

banks of the channel. Bankfull width for HDF-3i was found to be 2.5 m and bankfull depth was 

0.40 m.  

Distinct riffles and pools were not observed, with a uniform velocity and depth condition on the day 

of the assessment. Observed substrates consisted primarily of sand, silt, and clay, with occasional 

gravel and cobbles present. Some evidence of erosion and sediment transport functions were 

observed, but are likely occurring during periods of high flow, such as during the spring freshet.  

A review of historical aerial imagery (2002, 2013, and 2022 obtained from First Base Solutions) 

indicated minimal channel migration over the time period under consideration. An old farm 

residence was present to the west of the channel, which had been decommissioned in the interim 

period following 2013.  An old CSP culvert was noted during the field visit, which was in poor 

condition, and was not conveying flows through.  The channel had been diverted around this old 

culvert after 2013, likely through farming practices. 
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Based on the existing field conditions and a brief review of historical planform adjustments, this 

feature provides minimal geomorphic function, although there is evidence of erosion and sediment 

transport to the downstream system. Therefore, the feature is classified as HDF. The results of the 

HDF assessments are provided in Section 3.7.5. HDF management recommendations should 

consider flow conveyance and sediment supply functions that the feature currently provides. 

Mid-Headwater Feature (HDF-8) 

The field assessment completed for HDF-8, examined reaches HDF-8c, HDF-8b, and HDF-8a 

within the participating lands of Study Area, and a portion of HDF-8a within the road right-of-way at 

Mayfield Road.  

Channel geometry varied within the assessed reaches, generally poorly defined in the upper 

reaches, then gaining definition briefly midway through HDF-8a, and losing definition further 

downstream.  Where defined, bankfull widths ranged between 1.0-2.5 m, and bankfull depths 

ranged between 0.20-0.50 m. No flow was noted during the field visit, but standing water was 

noted in some of the deeper sections.  

Distinct riffles and pools were not observed.  Observed substrates consisted primarily of sand, 

silt, and clay.  Some evidence of erosion and sediment transport functions were observed, but 

are likely occurring during periods of high flow, such as during the spring freshet. 

A review of historical aerial imagery (2002, 2013, and 2022 obtained from First Base Solutions) 

indicated minimal channel migration over the time period under consideration.  Land use has also 

been consistent over the time period under consideration, remaining agricultural. Riparian 

vegetation was sparse to non-existent.   

Based on the existing field conditions and a brief review of historical planform adjustments, this 

feature provides minimal geomorphic function, although there is evidence of erosion and sediment 

transport to the downstream system. Therefore, the feature is classified as HDF, and we defer to 

the results of the HDF assessments (Section 3.7.5). Management recommendations should 

consider flow conveyance and sediment supply functions that the feature currently provides. 

Clarkway Trib A (WHT-1) 

WHT-1 was assessed within the participating lands along the east side of the Study Area, and 

within the road right of way at Mayfield Road.   

WHT-1 was a well-defined, perennial watercourse, situated in a confined valley. It was 

characterized by a moderate gradient and moderate sinuosity.  Adjacent land use consisted of 

agricultural fields.  Riparian vegetation was mostly non-woody, with some localized trees.  

Distinct riffles and pools were not identified, but a defined channel was noted.  Bankfull widths 

ranged between 2.5-5.0, and bankfull depths ranged between 0.80-1.5 m. Channel substrate 

consisted primarily of sand and silt, with boulders and cobbles also present in some sections.  

Bank materials consisted of sand, silt, and clay.  Evidence of beaver activity was noted within the 

channel and floodplain, with a large beaver dam noted within the channel approximately 800 m 

north of Mayfield Road.   
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A geomorphic assessment was conducted for this reach, which consisted of a Rapid Geomorphic 

Assessment (RGA), a modified Rapid Stream Assessment Technique (RSAT) and classification 

of the reach using the Downs method.  

The RGA (MOE, 2003) documents observed indicators of channel instability. Observations made 

during the field investigation are quantified using an index that identifies channel sensitivity based 

on evidence of aggradation, degradation, channel widening, and planform adjustment. The 

index produces values that indicate whether the channel is stable/in regime (score <0.20), 

stressed/transitional (score 0.21-0.40), or adjusting (score >0.41). 

The RSAT (Galli, 1996) provides an assessment of the channel by also considering the 

ecological function of the stream. Observations under the modified RSAT include channel 

stability, channel scouring/sediment deposition, physical instream habitat, water quality, 

and riparian habitat condition. The RSAT scores rank the channel as maintaining a poor (<13), 

fair (13-24), good (25-34), or excellent (35-42) degree of stream health.  

The Downs method, as outlined in Thorne et al. (1997), was developed based on adjustment 

processes and trends of channel change and links these processes and trends to the fluvial and 

sediment processes responsible for driving channel change. This system classifies streams as 

stable, depositional, laterally migrating, enlarging, compound, recovering, or undercutting. 

The RGA produced a score of 0.24, which indicates that the reach was in transition/stressed. 

Evidence of aggradation was the dominant geomorphic process, with evidence of widening also 

being observed. The RSAT score of 22 indicates that this reach was in a fair state of ecological 

health. The Downs method classified this reach as D – depositional.  

3.6.1 Erosion Hazard Assessment  

Streams and rivers are dynamic features on the landscape, and their configuration and position 

on the floodplain changes as part of meander evolution, development, and migration processes. 

When development or other activities are contemplated near a watercourse, it is desirable to 

designate a corridor that is intended to contain all the natural meander and migration tendencies 

of the channel. The Technical Guide – Rivers and Streams: Erosion Hazard Limit (MNR 2002) 

was developed in support of the Provincial Policy Statement (PPS; MMAH 2020), to assist 

members of the public and planning authorities in understanding the PPS, particularly Section 3.1, 

relating to natural hazards.  The guide is based on a standard methodology, intended to be applied 

to two generalized landform systems through which river and stream systems flow: confined and 

unconfined systems.  Confined systems are ones in which the physical presence of a valley 

corridor containing a river or stream is visibly discernible.  Unconfined systems are ones in which 

a river or stream is present but there is no discernible valley slope.  

In the case of unconfined systems, the erosion hazard allowance consists of the meander belt 

and an access allowance.  The space that a meandering watercourse occupies on its floodplain, 

and in which all natural processes occur, is referred to as the meander belt (TRCA 2004).  In the 

case of confined systems, the erosion hazard allowance consists of the stable slope allowance 

and toe erosion allowance, in addition to the access allowance. 

The TRCA (2004) Belt Width Delineation Procedures document was created to recommend a 

protocol for delineation of meander belt for river systems within the TRCA’s jurisdiction and is 

accepted by Conservation Authorities throughout Ontario as a primary method for delineating the 

belt width. 
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As HDF-3 and HDF-8 were assessed to be HDFs, a meander belt width was not delineated for 

these features.  As WHT-1 was assessed to be a confined system, the erosion hazard allowance 

consists of the stable slope allowance and toe erosion allowance, rather than a meander belt. 

3.6.2 Toe Erosion and Stable Slope Allowance 

For WHT-1, which was assessed as a confined system, the erosion hazard consists of a toe 

erosion allowance and the stable slope allowance.  When a watercourse is within 15 m of a valley 

wall, the toe erosion allowance can be identified using measurements of the average recession 

rate, and characteristics of soil types and hydraulic processes. When the watercourse is 15 m or 

more from the valley, the stable slope is determined from the toe of the valley.   

The stable slope allowance is typically based on a stability analysis using specific subsurface and 

groundwater conditions identified through a geotechnical study. Alternatively, it may be taken as 

equivalent to at least three times the height of the slope, drawn from the toe of the slope to 

intersect the table land above the slope crest, in accordance with the Technical Guide – Rivers 

and Streams: Erosion Hazard Limit guidelines developed by the MNR (2002). The stable slope 

allowance is shown in Figure 6 (Appendix A1).   

A detailed slope stability analysis for the Site following the TRCA’s 2007 guidelines was 

completed by PNJ Engineering Inc. (PNJ) in June 2025. The slope stability analysis delineated 

Long Term Stable Top of Slope (LTSTOS) along the Clarkway Drive Tributary through a 

combination of site-specific geotechnical investigations and conceptual projections of a 3:1 slope. 

The LTSTOS has been incorporated into the preliminary NHS for the Study Area.   

The Slope Stability Analysis is included in Appendix G.  

3.7 Natural Heritage Resources  

This section of the report characterizes the natural heritage features in the Study Area and 

describes their functional relationships in the broader natural heritage system. Natural heritage 

resources are characterized using available background information and data gathered through 

field investigations completed by GEI starting in 2017 until 2024 (Table 2, Appendix C1).  

3.7.1 Background Information Review 

The following resources were reviewed for information relating to natural heritage features and 

species that may be found in the Study Area:  

• MNRF’s Land Information Ontario (LIO) database (2025); 

• Ministry of Natural Resources and Forestry’s (MNRF) Natural Heritage Information Centre 

(NHIC) database (2025); 

• Bird Studies Canada’s Atlas of the Breeding Birds of Ontario (BSC et al. 2006); 

• Ontario Nature’s Reptile and Amphibian Atlas (2020); 

• Toronto Entomologists’ Association’s (TEA) Ontario Butterfly and Moth Atlases (2023, 

2020);  

• DFO’s Aquatic Species at Risk Map (2025); and 

• Other sources (e.g., subwatershed studies, watershed management plans, fisheries 

management plans). 

The results of the background review are discussed in the following sections. This information 

assisted in defining the search effort and target species for studies on and immediately adjacent 

to the Study Area.   
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3.7.1.1 Land Information Ontario Natural Features Summary 

Based on the Ministry of Natural Resources and Forestry (MNRF) Land Information Ontario (LIO) 

geographic database, the following features were identified on or adjacent to the Study Area 

(Figure 3, Appendix A1):  

• HDF-3 and associated pond along the western boundary; 

• Clarkway Drive Tributary of the West Humber River along the eastern boundary; 

• A woodlot located in the northwest corner of the Study Area; 

• A woodlot located in the north-central portion of the Study Area; and 

• Unevaluated Wetlands. 

No other known natural heritage features were identified on or adjacent to the Study Area. Within 

the broader local area, the following features were identified:  

• Bolton Wetland Complex is located approximately 4.4 km northeast of the Study Area; 

and 

• Tormore Wetland Complex is found approximately 3.5 km northwest of the Study Area. 

3.7.1.2 Natural Heritage Information Centre 

The Natural Heritage Information Centre (NHIC) database (MNRF 2025) was searched for 

records of provincially significant plants, vegetation communities and wildlife on, and in the vicinity 

of the Study Area. The database provides occurrence data by 1 km2 area squares, with eight 

squares overlapping at least a portion of the Study Area (17PJ0156, 17PJ0256, 17PJ0155, 

17PJ0255, 17PJ0154, 17PJ0254, 17PJ0354 AND 17PJ0353). Within these squares, the search 

revealed the following records:  

• American Brook Lamprey (Lethenteron appendix, S3); 

• Midland Painted Turtle (Chrysemys picta marginata; S4) 

• Butternut (Juglans cinerea; Endangered); 

• Eastern Meadowlark (Sturnella magna; Threatened);  

• Bobolink (Dolichonyx oryzivorus; Threatened); 

• Eastern Wood-pewee (Contopus virens; Special Concern); 

• Wood Thrush (Hylocichla mustelina; Special Concern); and 

• Yellow-banded Bumble Bee (Bombus terricola; Special Concern). 

A summary of the species identified via the NHIC database is available in Table 3, Appendix C1. 

3.7.1.3 Ontario Breeding Bird Atlas 

The Ontario Breeding Bird Atlas (OBBA) contains detailed information on the population and 

distribution status of Ontario birds (Bird Studies Canada et al. 2006). The data is presented on 

100 km2 area squares with one square overlapping a portion of the Study Area (17TPJ05).  

It should be noted that the Study Area is a small component of the overall bird atlas square, and 

therefore it is unlikely that all bird species are found within the Study Area. Habitat type, availability 

and size are all contributing factors in bird species presence and use.  

A total of 117 species were recorded in the atlas squares that overlap with the Study Area, with 

the following species of interest noted: 

• Species listed as Threatened or Endangered on the SARO list: 

o Acadian Flycatcher (Empidonax virescens; Endangered); 
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o Red-headed Woodpecker (Melanerpes erythrocephalus; Endangered); 

o Bank Swallow (Riparia riparia; Threatened); 

o Bobolink (Threatened); 

o Chimney Swift (Chaetura pelagica; Threatened); and 

o Eastern Meadowlark (Threatened). 

• Species of Conservation Concern (i.e., listed as Special Concern on the SARO list, or 

identified as an S1-S3 species): 

o Barn Swallow (Hirundo rustica; Special Concern); 

o Common Nighthawk (Chordeiles minor; Special Concern); 

o Eastern Wood-Pewee (Special Concern); 

o Wood Thrush  (Special Concern); 

o Red-necked Grebe (Podiceps grisegena; S3); and 

o Upland Sandpiper (Bartramia longicauda; S2B). 

 

A summary of all species identified via the OBBA database is available in Table 4, Appendix C1. 

3.7.1.4 Ontario Reptile and Amphibian Atlas 

The Ontario Reptile and Amphibian Atlas contains detailed information on the population and 

distribution status of Ontario herpetofauna (Ontario Nature 2020). The data is presented on 

100 km2 area squares with one square overlapping a portion of the Study Area (17PJ05).  

It should be noted that the Study Area is a small component of the overall atlas square, and 

therefore it is unlikely that all herpetofauna species are found within the Study Area. Habitat type, 

availability and size are all contributing factors in herpetofauna species' presence and use.  

A total of 17 species were recorded in the atlas squares that overlap with the Study Area, of which 

three are salamander species, eight are frog and toad species, two are turtle species, and four 

are snake species. Of these species, the following species of interest are noted: 

• Species of Conservation Concern (i.e., listed as Special Concern on the SARO list, or 

identified as an S1-S3 species): 

o Eastern Ribbonsnake (Thamnophis sauritus; Special Concern); and 

o Snapping Turtle (Chelydra serpentina; Special Concern). 

A summary of all species identified via the Ontario Reptile and Amphibian Atlas database is 

available in Table 5, Appendix C1. 

3.7.1.5 Ontario Butterfly and Moth Atlas 

The Ontario Butterfly and Moth Atlases (Toronto Entomologists’ Association 2023, 2020) contain 

detailed information on the population and distribution status of Ontario butterflies and moths. The 

data is presented on 100 km2 area squares with one square overlapping a portion of the Study 

Area (17PJ05). It should be noted that the Study Area is a small component of the overall atlas 

square, and therefore it is unlikely that all butterfly and moth species are found within the Study 

Area. Habitat type, availability and size are all contributing factors in butterfly and moth species' 

presence and use.  

A total of 64 species were recorded in the atlas squares that overlap with the Study Area, all of 

which are butterfly species. Of these species, one species was noted: Monarch (Danaus 

plexippus; Special Concern). 

A summary of all species identified via the OBMA database is available in Table 6, Appendix C1. 
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3.7.1.6 Fisheries and Oceans Canada Review 

Aquatic species at risk distribution mapping (DFO 2023) was reviewed to identify any 

known occurrences of aquatic species at risk, including fish and mussels, within the subwatershed 

where the Study Area is located. No aquatic species at risk were identified on or within 120 m 

of the Study Area. Occupied Redside Dace habitat is mapped within a tributary of the 

West Humber River located approximately 4.9 km south of the Study Area. 

3.7.1.7 West Humber River Fish Community  

The Humber River Fisheries Management Plan (FMP; MNR and TRCA 2005) states that the 

West Humber River subwatershed is dominated by agricultural land-uses with highly 

impermeable clay soil. The West Humber River subwatershed contains the least amount of 

riparian vegetation out of the entire Humber River watershed. Historically the West Humber River 

supported species such as American Brook Lamprey (Lethenteron appendix), Brassy Minnow 

(Hybognathus hankinsoni), Brook Trout (Salvelinus fontinalis), Mottled Sculpin (Cottus bairdii), 

Redside Dace (Clinostomus elongatus), Smallmouth Bass (Micropterus dolomieu), Stonecat 

(Noturus flavus) and Yellow Perch (Perca flavescens). As of 2001, only 17 fish species were 

found within the watershed, with the fish community dominated by tolerant warmwater species. 

The FMP notes that there is potential for the above noted species to persist within the 

subwatershed.  

As illustrated in Figure 2 of the FMP (Stream Order for the Humber River Watershed), first and 

second order streams are found within the Study Area. No instream barriers are illustrated within 

the general vicinity of HDF-3 and the Clarkway Drive Tributary on Figure 10 (Instream Barriers in 

the Humber River Watershed) of the FMP. Fisheries and benthic invertebrate sample stations are 

not identified within the FMP for the Clarkway Drive Tributary and HDF-3. The Study Area is in 

TRCA’s Fish Management Zone 7 (Figure 5-1; TRCA 2008), with target species of Redside Dace, 

Rainbow Darter, and Smallmouth Bass. 

Figure 22 (Locations of the Aquatic Habitat Categories in the Humber River Watershed) of the 

FMP illustrates that both the Clarkway Drive Tributary and HDF-3 are classified as small riverine 

warmwater systems. The FMP notes that small riverine warmwater habitats have poor infiltration 

rates and minimal groundwater inputs, causing many of the reaches to dry up during the summer 

months or are reduced to standing pools of water. Goldfish, a non-native species, are prevalent 

throughout these habitats.  

3.7.2 Agency Consultation Overview 

3.7.2.1 Information Request Form 

An Information Request Form (IRF) pertaining to Species at Risk (SAR) and natural heritage 

features on, and adjacent to, the Study Area was submitted to MNRF Aurora District Office on 

April 17, 2017. An electronic response was received on May 29, 2017 and is included in 

Appendix C. MNRF identified the following records of SAR found on or within the immediate 

vicinity of the Study Area: 

• Butternut (Endangered in Ontario); 

• Bobolink (Threatened in Ontario); 

• Eastern Wood-Pewee (Special Concern in Ontario); and 

• Wood Thrush (Special Concern in Ontario). 
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MNRF also noted there is potential for Endangered bat species to be found within cavities or leaf 

clusters within the Study Area.  

A SAR Assessment was completed by GEI in 2023 and was updated in 2025 to reflect current 

SARO listings, and changes to the ESA enacted through Bill 5. The SAR Assessment is shown 

in Table 7, Appendix C1. 

Prior to Draft Plan approval, proponents will be required to consult with the MECP as applicable 

to ensure compliance with SAR legislation.  

3.7.3 Existing Natural Heritage Conditions 

Ecological field investigations were completed for the Study Area in 2017, 2018, 2021, 2022, 

2023, and 2024 as detailed in Table 2 (Appendix C1). The field program was designed with 

consideration of data collected during the background NHIC and wildlife atlas searches, SAR 

preliminary screening, and aerial photo interpretation. The following ecological surveys were 

completed within the Study Area: 

• ELC and Botanical Inventory; 

• Wetland Evaluation; 

• Breeding Bird Surveys; 

• Amphibian Call Count and Egg Mass Surveys; 

• Reptile Surveys (Snake Surveys, Turtle Basking and Nesting Surveys); 

• Insect Surveys; 

• Bat Habitat Assessment and Acoustic Monitoring; 

• Wildlife Camera Trap Surveys; 

• Terrestrial Crayfish Surveys; 

• Headwater Drainage Feature Assessment; 

• Fluvial Geomorphic Assessment; 

• Aquatic Habitat Assessment; and 

• Fish Community Sampling. 

Ecological survey methodology is found in Appendix E.  

3.7.4 Landscape Ecology 

The Study Area is unique as it spans a portion of both Ecoregion 6E and 7E. The southern fifth 

of the Study Area is located within Ecoregion 7E (eco-district 7E-4), while the remainder of the 

Study Area is located within Ecoregion 6E (eco-district 6E-7). Ecoregion 7E is located within the 

Carolinian, or Deciduous Forest Zone (also referred to as the mixed wood plains), an area 

characterized by a relatively warmer climate, which supports plant species typical of more 

southern areas. Broadleaved trees, including American Beech (Fagus grandifolia), Sugar Maple 

(Acer saccharum), Basswood (Tilia americana), Red Maple (Acer rubrum), White Oak (Quercus 

alba) and Bur Oak (Quercus macrocarpa), dominate natural upland forest cover in this region 

(Rowe 1972). Also found in this region are Canada’s main distribution of Black Walnut, Sycamore, 

Swamp White Oak (Quercus bicolor) and Shagbark Hickory (Carya ovata). 
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The majority of the Study Area is located within the Lake Simcoe-Rideau Ecoregion 6E, which 

extends from Lake Huron to the Ottawa River, and includes most of the Lake Ontario shore and 

the Ontario portion of the St. Lawrence River Valley. Ecoregion 6E falls within the Great Lakes – 

St. Lawrence forest region, an area of moderate climate where natural succession leads to forests 

of shade tolerant hardwood species including Sugar Maple, American Beech and shade 

intermediate species such as Red Oak (Quercus rubra) and Yellow Birch (Betula alleghaniensis), 

as well as associations of White Pine (Pinus strobus) and Red Pine (Pinus resinosa).  

Consideration of the larger ecological matrix or landscape contributes to a better understanding 

of potential interactions between abiotic and biotic flows and exchanges. The Study Area is 

situated in the West – East Branch Humber River secondary subwatershed unit (TRCA 2008) 

which is characterized as containing little habitat with small, fragmented patches that are mostly 

constrained to valley corridors and tableland forests (TRCA 2008). Figure 3-11 (Terrestrial 

System – Existing Conditions Landscape Analysis) of the Humber River Watershed Plan 

(TRCA 2008) displays the habitat patch quality of the identified natural heritage features within 

the Study Area as poor. 

The West – East Branch Humber River secondary subwatershed is dominated by agriculture in 

the north and urbanized in the south. As such, the Clarkway Drive Tributary is expected to serve 

as a primary wildlife corridor and linkage for terrestrial, semi-aquatic and aquatic species. North 

of Healey Road, the Clarkway Drive Tributary corridor becomes channelized and less prominent. 

However, smaller woodlots and wetlands likely act as stepping-stone habitat to provide 

connectivity to the Main Humber River watershed located further north (i.e., just north of 

Highway 9). The Main Humber River is generally surrounded by large woodlands and wetlands 

and includes several conservation areas such as the Bolton Resource Management Tract, the 

Nashville Conservation Reserve, the Cold Creek Conservation Area and the Albion Hills 

Conservation Park, allowing species to move north, south, east and west across the landscape. 

Continuous forest cover protects wildlife while they are foraging, migrating, mating and/or 

overwintering. South of Mayfield Road, the Clarkway Drive Tributary corridor continues through 

agricultural fields to Castlemore Road, where it becomes surrounded by residential development 

before converging with the Lower Humber River at Claireville Conservation Area.  

The existing road network surrounding the Study Area serves as a significant barrier to wildlife 

movement and includes busy roads. Specifically, Mayfield Road is a major arterial roadway for 

Caledon and Brampton. With increased population projected for the Town of Caledon, it is 

anticipated that Humber Station Road and Healey Road will be widened and become busier and 

will pose an increased risk to wildlife movement. Wildlife passage opportunities are recommended 

to be assessed during Phase 2 of the CEISMP.  

3.7.5 Headwater Drainage Features 

The Study Area occurs in the headwaters of the West Humber River and supports a number of 

HDFs (Figure 4b, Appendix A1). TRCA policies require that HDFs be identified and managed in 

accordance with their Evaluation, Classification, and Management of Headwater Drainage 

Features Guideline (CVC and TRCA 2014).  HDFs are defined as non-permanently flowing 

drainage features that contribute to the overall health of the watershed. As such, the selection of 

the appropriate management recommendations is required to adequately protect the feature and 

its ecological functions from any proposed development. 
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As per the HDF Guidelines, GEI completed three rounds of surveys and identified a total 

of 15 HDFs in the Study Area. HDF Nos. 4, 5, 6, 10, 11, 12, 13, 14, and 15 drain to the 

Clarkway Drive Tributary along the east boundary of the Study Area. Downstream of the Study 

Area, the Clarkway Drive Tributary flows through agricultural fields, followed by residential 

neighborhoods before outletting to the Humber River within Clairville Conservation Area. HDF-3 

originates at Healey Road flowing across the northwest portion of the Study Area towards an 

online pond and outlets to The Gore Road Tributary located immediately west of Humber Station 

Road. This feature has been historically straightened for agricultural purposes. The Gore Road 

Tributary flows through agricultural fields and residential neighborhoods before outletting to the 

Humber River within Clairville Conservation Area. Several smaller HDFs (1, 2, 7 and 9) along the 

west edge of the Study Area drain to the Humber Station Road ditch, which also outlets to The 

Gore Road Tributary, downstream of HDF-3. HDF-8 originates in the north-central portion of the 

Study Area, bisecting the site flowing north to south, and outlets to the Clarkway Drive Tributary 

at Mayfield Road.  

Classification 

GEI utilized the guidance provided in Part Two of the HDF Guidelines (CVC and TRCA, 2014), 

which addresses the approach for the assessment and classification of HDFs. Table 1 

(Appendix C1) highlights the key components of this analysis and resulting classification per the 

HDF Guidelines based on assessment of field data regarding hydrology, riparian cover, fish 

habitat and terrestrial habitat. By design, the HDF Guidelines are focused on the classification of 

ephemeral and intermittent headwater drainage features and are not intended to characterize 

those features that are watercourses.  

At the time of first submission of Phase 1 of the CEISMP, the ESA defined “contributing habitat” 

for Redside Dace, protected habitat under O.Reg 832/21, as a stream, permanent or intermittent 

HDF, groundwater discharge area or wetland that augments or maintains the baseflow, coarse 

sediment supply or surface water quality of occupied Redside Dace habitat. As the updated 

definition of habitat replaces O.Reg 832/21, Redside Dace contributing habitat is no longer 

regulated by MECP.   

Table 1 in Appendix C has been updated to align with the current ESA by updating Step 3 – Fish 

and Fish Habitat classification to reflect functions that consider direct or critical habitat for SAR, 

and functions associated with generalized fish habitat, in accordance with Table 6 of the HDF 

Guidelines.   

Management Recommendations  

Management recommendations for all HDFs were decided upon utilizing Part Three of the HDF 

Guidelines (CVC and TRCA 2014). This section of the Guidelines provides guidance in linking 

the habitat classification information noted within Table 1 (Appendix C1) with the proposed 

management approach for each HDF. The guidelines and information collected from the surveys 

were utilized to identify management recommendations. All HDF reaches and their management 

recommendations are depicted in Figure 4b (Appendix A1). 

It is important to acknowledge that as with any guidelines, the HDF Guidelines are intended to 

have flexibility to best reflect additional considerations regarding the site-specific nature of 

features, such as historical straightening for agricultural purposes, impairment related to 

surrounding active agriculture, the replication of contributing functions to downstream fish habitat 
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and compatibility with land uses. As such, there are situations where recommendations are made 

for an alternative management recommendation based on site-specific understanding of these 

additional factors. Management recommendations are provided in the right-hand column of 

Table 1 (Appendix C1) titled ‘Interpreted Management Recommendation – Humber Station 

Consultant Team’.  

The application of the HDF Guidelines to existing site conditions results in recommendations for 

protection, conservation, mitigation or no management. Strict application of the HDF Guidelines 

to certain HDFs that have upstream wetlands would result in management recommendations of 

protection. Recognizing the agricultural impacts on some of the HDFs, including straightening and 

impairment (i.e., siltation due to ploughing up to the edge of the feature and pollution due to 

fertilizers), as well as lack of riparian habitat, these features are proposed for realignment and/or 

compensation with replication or enhancement of their functions expected to be achieved. 

The HDF Guidelines suggest implementation techniques for each of the ‘Protection’, 

‘Conservation’, ‘Mitigation’ and ‘No management required’ recommendations. The HDF Guideline 

wording for implementation techniques is provided below. 

Protection 

Reaches HDF-3b, 3c, 3e, and 3h are classified as ‘Protection’ and are located within the 

preliminary NHS (Figure 6, Appendix A1) and will be protected from development.   

 

As described in the HDF Guidelines, the Protection designation is for those features with 

important functions that are to be maintained and protected from potential development impacts. 

The protection designation should: 

• Protect and/or enhance the existing feature and its riparian zone corridor, and 

groundwater discharge or wetland in-situ; 

• Maintain hydroperiod; 

• Incorporate shallow groundwater and base flow protection techniques such as infiltration 

treatment; 

• Use natural channel design techniques or wetland design to restore and enhance existing 

habitat features, if necessary; realignment not generally permitted; and 

• Design and location of the SWM system (e.g., extended detention outfalls) are to be 

designed and located to avoid impacts (i.e., sediment, temperature) to the feature. 

Conservation 

 

Reaches HDF-3a, 3d, 3g, 3i, 8a1, 8a2 and 8a3 have an Interpreted Management 

Recommendation of ‘Conservation’. As described in the HDF Guidelines, the Conservation 

designation affords the ability to realign drainage features using natural channel design, or to 

maintain or replace on-site flows using wetland creation. Management of HDFs identified for 

Conservation should: 

• Maintain, relocate, and/or enhance drainage feature and its riparian zone corridor; 

• If catchment drainage has been previously removed or will be removed due to diversion 

of stormwater flows, restore lost functions through enhanced lot level controls (i.e., restore 

original catchment using clean roof drainage), as feasible; 
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• Maintain or replace on-site flows using mitigation measures and/or wetland creation, 

if necessary; 

• Maintain or replace external flows; 

• Use natural channel design techniques to maintain or enhance overall productivity of the 

reach; and 

• Drainage feature must connect to downstream. 

Mitigation 

The ‘Mitigation’ management recommendations are made for reaches within tableland agricultural 

fields. Here, they are generally ephemeral swales that convey flow during the freshet but are 

otherwise dry and cultivated, with the reaches being ploughed through. 

Reaches HDF-1a, 1b, 2a, 4a, 7a, 8a, 8b, 9a, 9b, 10a, 11a, 12a, 13a and 15a have an Interpreted 

Management Recommendation of ‘Mitigation’, based on the anticipated ability to replicate 

contributing hydrology to downstream fish habitat. As noted in the HDF Guidelines, Mitigation 

management allows for the replication of the function of the HDF to: 

• Replicate functions by lot level conveyance measures (e.g., vegetated swales) connected 

to the preliminary natural heritage system, as feasible and/or LID stormwater options; 

• Replicate on-site flow and outlet flows at the top end of system to maintain feature 

functions; and 

• Specific implementation techniques to replicate functions should be identified at the MESP 

stage and may include LID measures. 

 

No Management Required:  The ‘No Management Required’ reaches were identified through 

pre-screening but through field verification were confirmed to provide limited functions. Here they 

are generally cropped lands with minimal or no flow. 

 

Reaches HDF-2-1a, 2-2a, 3-1a, 3-2a, 5a, 6a, 7-1a, 8c, 8c-1, 8c-2, 8d, and 14a have an Interpreted 

Management Recommendation of ‘No Management Required’, based on the absence of 

hydrology or habitat functions.  

3.7.6 Aquatic Habitat Assessment 

An aquatic habitat assessment for the Clarkway Drive Tributary was conducted in 2017 and is 

characterized as follows. 

AHA-1 

Reach AHA-1 is located in the upstream extent of the Clarkway Drive Tributary (Figure 5, 

Appendix A1) and was observed to have permanent flow with natural stream morphology with a 

meandering channel.  

Runs and riffles were observed. The riparian vegetation within the valley corridor is dominated by 

Reed-canary Grass meadow marsh with scattered Cattail (Typha spp.), Bullrushes (Scirpus spp.), 

Tall White Aster (Doellingeria umbellata), Goldenrod (Solidago spp.) and Thistles (Cirsium spp.).  

The mean bankfull width is approximately 3.46 m with a mean depth of about 0.56 m. The mean 

wetted width is approximately 1.35 m and mean water depth is 10 cm. The substrate is primarily 

silt and clay with gravel. The bank was observed to be slightly unstable with minor erosion. Water 

temperature was 24.7 degrees Celsius in July. No fish were observed in the reach during the 

aquatic habitat assessment. 
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AHA-2 

Reach AHA-2 is located in the downstream extent of the Clarkway Drive Tributary (Figure 5, 

Appendix A1) and was observed to have permanent flow with natural stream morphology with a 

meandering channel.  

Runs, riffles, and flats were observed. Instream vegetation included Cattails. The riparian 

vegetation within the valley corridor was identified to be a cultural meadow dominated by Tall 

White Aster, Goldenrod, Thistles, Crown Vetch (Securigera varia), Queen Anne's lace (Daucus 

carota), and Awnless Brome (Bromus inermis).  

The mean bankfull width is approximately 3.51 m with a mean depth of about 0.94 m. The mean 

wetted width is approximately 1.97 m and mean water depth is 14 cm. The substrate is primarily 

silt and sand with gravel. The banks were observed to be slightly unstable with areas of erosion 

and minor overhang (~20 cm). The water temperature was 26.1 degrees Celsius in July. 

Unidentified fish species were observed in the reach during the aquatic habitat assessment. 

3.7.7 Ecological Land Classification 

The Study Area is dominated by actively cultivated fields, with row crops of soybean and corn. 

Natural areas, with associated cultural vegetation types, are limited to a few locations of 

regenerative communities of young deciduous forest and thicket, as well as linear systems of 

marshes and wet meadows along the tributary and drainages, most of which occur at the eastern 

edge of the Study Area. A large agricultural pond is located in the central-west portion of the site 

near Humber Station Road and is bordered by a narrow zone of wetland vegetation. 

ELC mapping of the Study Area is shown in Figure 4a (Appendix A1), and a detailed list and 

description of ELC units is provided in Table 8 (Appendix C1). No provincially rare vegetation 

communities were present in the Study Area (NHIC 2025).  

3.7.8 Wetland Characterization 

Seven wetlands (A1 through G1) are present in the Study Area (Figure 4a; Appendix A1). Two 

meadow marsh vegetation communities, one shallow marsh vegetation community, one shallow 

water vegetation community and one thicket swamp community are present. Tables 9 through 16 

(Appendix C1) provide a characterization summary of each wetland (A1 through G1), including: 

size; type, contributing drainage area, underlying geology; soil conditions; groundwater 

conditions; hydroperiod/surface water conditions; surface water inputs and inlet conditions; outlet 

conditions; ELC vegetation types; dominant vegetation species per strata; fish and wildlife use; 

special features; sensitivity to water budget change and management recommendations. Phase 2 

of the CEISMP will identify wetlands proposed for retention or removal and provide updated 

management recommendations based on this categorization.  

3.7.9 Botanical Inventory 

Botanical inventories completed in the Study Area identified a total of 153 species of vascular 

plants. Of that number, 74 (or 48%) are native and 79 (or 52%) are exotic.  A full species list is 

included in Table 17 (Appendix C1). The majority of the native species (97%) are ranked S5 

(secure in Ontario), with two species (3%) ranked S4 (apparently secure in Ontario; NHIC 2025).  
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Nine locally (Peel Region, Credit Valley Conservation [CVC]) rare plants were observed, as per 

the rankings of Varga et al. (2005) and CVC (2002). None of the regionally rare species are 

considered rare in Ontario. None of the species recorded from the Study Area had a co-efficient 

of conservatism value of 9 or 10. The locally rare species were: 

• White Spruce (Picea glauca) – planted;  

• Tall Beggarticks (Bidens vulgata) – occasional at edges of meadows along the tributary; 

• Marsh Seedbox (Ludwigia palustris) – occasional in MAM2-2; 

• Pennsylvania Smartweed (Persicaria pensylvanica) – occasional on shore of SAS1-1; 

• Catchweed Bedstraw (Galium aparine) – occasional in unit FOD8-3; 

• Peach-leaved Willow (Salix amygdaloides) – local along the tributary, drainages, and 

SAS1-1; 

• Sandbar Willow (Salix interior) – local along the tributary, drainages, and SAS1-1; 

• Small’s Spike-rush (Eleocharis palustris) – local in MAM2-2 and along exposed banks of 

the tributary; and 

• Small Pondweed (Potamogeton pusillus) – common in SAS1-1. 

3.7.10 Natural Heritage Feature Staking 

The limits of wetlands, dripline, and Top of Bank were staked by TRCA, the Town of Caledon, 

and GEI on October 19, 2021. The limits of these features are identified in Figures 4a and 6 

(Appendix A1). GEI notes that the entirety of all features were not staked in the field due to 

access restrictions on non-participating properties. Where development is proposed on non-

participating properties, these features shall be field verified during the Draft Plan Approval 

process, in accordance with the methodology used for the participating properties, and as outlined 

in this CEISMP.  

3.7.11 Ontario Wetland Evaluation System 

Within the Study Area, three wetland polygons were evaluated under the Ontario Wetland 

Evaluation System (OWES; 2022). The remaining wetlands within the Study Area did not meet 

the criteria for completing an OWES (<2 ha).    

One wetland polygon (Wetland D1) is associated with the upstream extent of the Clarkway Drive 

Tributary. This feature meets the criteria for significance, which can be achieved by having an 

overall score of 600 or more points, or by scoring 200 or more points in the Biological component 

or Special Features component. This wetland meets criteria due to wetland rarity within the 

landscape, use by provincially significant animal species, and presence of habitat features for 

waterfowl and fish. 

A second wetland polygon (Wetland F1) associated with the downstream extent of the 

Clarkway Drive Tributary has been designated as Significant due to the rarity of the wetland on 

the landscape, and the presence of provincially significant and locally significant species. 

Wetland G1 was located downstream of Wetland F1 along the Clarkway Drive Tributary and was 

on non-participating lands. Based on the OWES assessment of Wetland F1 and connectivity to 

Wetland F1 within the riparian zone of the Clarkway Drive Tributary, Wetland G1 has been 

assumed to meet the criteria for significance.  
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Wetland E1, associated with the pond at the downstream limit of HDF-3 (SAS1-1/SWT2-2) and 

located just east of Humber Station Road is designated as Significant due to the rarity of the 

wetland on the landscape, and the presence of provincially significant and locally significant 

species. 

The Significant Wetlands are shown in Figure 4a (Appendix A1). 

3.7.12 Amphibian Call Count and Egg Mass Surveys  

Amphibian Call Surveys were conducted at 23 stations within the Study Area and Egg Mass 

Surveys were conducted at three of these stations. Station locations are illustrated in Figure 5 

(Appendix A1).  

A cumulative total of four amphibian species were recorded during the amphibian call surveys. 

No amphibians were recorded during the egg mass surveys. Detailed results of these surveys, 

including a complete list of amphibians recorded, are provided in Table 18 and Table 19 

(Appendix C1), respectively. All the amphibian species are provincially ranked S5 (common and 

secure) or S4 (apparently common and secure).  

3.7.13 Breeding Bird Surveys  

A total of 11-point count stations were surveyed within the Study Area and are illustrated in 

Figure 5 (Appendix A1). 

A total of 56 bird species were observed within the Study Area. Of this total, 10 species are 

confirmed, 27 are probable, and 14 are possible breeders in the Study Area. The remaining five 

bird species are considered non-breeders, flyovers, or migrants. The observed breeding bird 

species are discussed in the sections below. All species observed within the Study Area are listed 

in Table 20 (Appendix C1). 

A total of 51 (100%) of the confirmed, probable or possible breeders are provincially 

ranked S5, S4 or SNA (species not native to Ontario). No bird species are considered provincially 

rare (S1-S3). 

The following SAR were observed in, or adjacent to, the Study Area:   

Eastern Wood-Pewee (Special Concern): In 2017, three singing males were detected in the 

woodland in the north-west corner of the Study Area which was considered suitable breeding 

habitat for Eastern Wood-Pewee.  

Barn Swallow (Special Concern): In 2017, several barn structures were observed with 

Barn Swallow nests.  In 2022, one shed with a Barn Swallow nest was observed in the southern 

portion of the Study Area. In 2017, when the species was considered Threatened (it has since 

been downlisted to Special Concern), a Notice of Activity for Barn Swallow was registered, before 

structures with nests were removed and two Replacement Habitat Structures (RHS) were 

constructed with the appropriate number of nest cups. The RHSs are located within the edge of 

the preliminary NHS, as shown in Figure 4a (Appendix A1). These replacement structures were 

monitored for three years. 
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Barn Swallow was also observed in 2023 foraging off-site, east of the Study Area over the north 

riparian Significant Wetland surrounding the Clarkway Drive Tributary. The wetland habitat 

extends onto a small portion of the east end of the Study Area. 

Bobolink (Threatened): A single flyover in late June 2017 was considered a dispersing bird, and 

no breeding habitat was observed in the Study Area.  

One Bobolink was observed in 2023 perching off-site, east of the Study Area over the north 

riparian Significant Wetland (MAS2-1/MAM2-2) surrounding the Clarkway Drive Tributary. This 

habitat is not considered breeding habitat, and the individual was identified to be using the wetland 

for resting. 

Bank Swallow (Threatened): Bank Swallow was observed foraging off-site, east of the Study 

Area over the north riparian Significant Wetland surrounding the Clarkway Drive Tributary. The 

wetland habitat extends onto a small portion of the east end of the Study Area. 

3.7.14 Bat Habitat Assessment and Acoustic Monitoring 

Within the Study Area, one woodland (FOD8-3) was identified as potentially providing bat habitat. 

Therefore, a bat habitat assessment and acoustic monitoring was completed for this woodland. 

The northern FOD feature and the southern FOD7-6 are located on non-participating properties, 

and surveys were not conducted in those locations. It is assumed that they also provide suitable 

bat habitat. 

3.7.14.1 Bat Habitat Assessment Results 

One polygon (i.e., the FOD8-3) was assessed on the Study Area as it was located on the property 

of participating landowners (Figure 5, Appendix A1).  

 

Based on the results presented above, Polygon 1 (i.e., the FOD8-3) contains a suitable number 

of trees per hectare (≥10 cavity trees/hectare) to be considered candidate habitat under 

Significant Wildlife Habitat criteria for Bat Maternity Colonies. Detailed results can be found in 

Table 21 (Appendix C1).  

3.7.14.2 Acoustic Bat Monitoring Results  

Bat species can be identified using sonographic characteristics from calls used by bats to 

echolocate. These ultrasonic calls can be detected, recorded, and analyzed by biologists trained 

in bat sonogram interpretation to reasonably predict the species of bats present. All ultrasonic 

recordings were filtered to eliminate recordings with high levels of noise or with no bat calls, and 

then further analyzed using SonoBat’s auto-classification tool. Any calls with a positive 

identification were manually vetted by a wildlife ecologist with training in bat species identification 

by sonogram.  All species of bats can make calls that range in frequencies and sonogram shape, 

depending on the behavior at the time of call recording. Echolocation calls are not unique to 

species and vary between social echolocation calls, and foraging calls in addition to the search 

phase calls used to identify species. Calls recorded during a bat’s search phase are the most 

reliable for accurate species identification. 
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Four bat species were confirmed to be present within the FOD8-3 at Station WOOD1 (Figure 5, 

Appendix A1): Big Brown Bat (Eptesicus fuscus), Hoary Bat (Lasiurus cinereus), Silver-haired 

Bat (Lasionycteris noctivagans), and Eastern Red Bat (Lasiurus borealis). During the evenings of 

acoustic surveys, a total of 77 low frequency calls and 29 high frequency calls were recorded; 

with a cumulative total of 106 passes by all species. Of the low frequency calls, 16 calls were 

confirmed to be Big Brown Bat, seven calls were confirmed to be Hoary Bat, four confirmed calls 

were Silver-haired, and the remaining 51 low frequency calls were not identifiable to species 

(Table 22, Appendix C1). Of the high frequency calls, 5 calls were confirmed to be Eastern Red 

Bat. No Myotis species were recorded within this feature.  

3.7.14.3 Bat Transects and Bat Points 

Bat transects and bat point stations were completed at structures and along hedgerows 

throughout the Study Area to assess bat presence and movement across the landscape 

(Figure 5, Appendix A1). Several species were identified including Big Brown Bat, Silver-haired 

Bat, and Eastern Red Bat (Table 22, Appendix C1). It should be noted that these transect, and 

point surveys can only confirm bat presence and potential foraging within the Study Area. Habitat 

assessments and acoustic monitoring in woodlands and/or bat exit surveys for structures are 

required to confirm habitat use.  

3.7.15 Reptile Surveys  

2017 Results 

During turtle nesting surveys one Snapping Turtle was observed incidentally within the 

Clarkway Drive Tributary. The observation occurred in June, which suggests the individual was 

foraging. No other turtle species were observed in the Study Area and no turtle nesting evidence 

was recorded. Soil auger tests completed at turtle nesting stations 1 to 11 depicted poor nesting 

suitability due to low quality nesting substrate (clay to clay-loam soil type). Turtle nesting 

station 12 had a suitable substrate (gravel), though it was assessed that nesting suitability would 

still be poor due to anthropogenic effects (driveway). No evidence of nesting was recorded at 

nesting station 12. Detailed results of the turtle nesting surveys are provided in Table 23 

(Appendix C1). 

Thirteen snake transects were surveyed within Reptile Search Areas in the Study Area (refer to 

Figure 5, Appendix A1). No snake species were recorded during these surveys. Detailed results 

of the snake surveys are provided in Table 24 (Appendix C1). A total of 15 cover boards were 

deployed on the property (see Figure 5, Appendix A1 for locations).  

Three wildlife road crossing transects were surveyed on, and adjacent to, the Study Area. Two 

reptiles were recorded: Eastern Gartersnake (Thamnophis sirtalis sirtalis) and Midland Painted 

Turtle (Chrysemys picta marginata). Two amphibian species, one insect species and one 

mammal species were recorded, all of which are listed as S5 or S4 species. Detailed results of 

the wildlife road crossing surveys are provided in Table 25 (Appendix C1).  

2018 Results 

Five turtle basking stations were surveyed in the Study Area. One Midland Painted Turtle was 

observed at TB3 (Figure 5, Appendix A1). Detailed results of the turtle basking surveys are 

provided in Table 26 (Appendix C1).  
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Fourteen transects, four area searches and 13 cover boards were surveyed during each round of 

snake surveys in 2018. Staff were unable to locate two cover boards that were deployed in 2017; 

it is assumed that they were removed from the Study Area by tenant farmers. No snake species 

were recorded during these surveys. An additional five cover boards were deployed on newly 

participating lands along Mayfield Road for future ecological surveys. Detailed results of the snake 

surveys are provided in Table 24 (Appendix C1).  

Four wildlife road crossing transects were surveyed on and adjacent to the Study Area. 

Two reptile species were recorded: Eastern Gartersnake and Midland Painted Turtle. Two 

amphibian species, two unidentified bird species and two mammal species were also recorded, 

all of which are S5 or SNA. Detailed results of the wildlife road crossing surveys are provided in 

Table 25 (Appendix C1).  

The most wildlife records were recorded along RT1 (Healey Road), at the north end of the Study 

Area. Reptile observations included five dead turtles (could not be identified to species since only 

partial carcass, highly desiccated and only small shell fragments remained) and two live 

Eastern Gartersnake. The other two wildlife road crossing transects were located along 

Humber Station Road. No wildlife was recorded along RT2. Two dead amphibian species were 

recorded along RT3.  

2023 Observations 

One Snapping Turtle was observed incidentally at the SAS1-1 wetland community associated 

with HDF-3 (TB3). The observation occurred in July, which suggests the individual was foraging. 

3.7.16 Wildlife Camera Traps 

Wildlife cameras were deployed along potential wildlife corridors to understand the utilization and 

functionality of features on the landscape by semi-aquatic and terrestrial species. Locations of 

wildlife camera traps are found in Figure 5 (Appendix A1). A total of nine species were captured. 

No species presence was recorded near camera traps 1 and 6. All species are listed as S5, S4 

or SNA. Detailed results can be found on Table 27 (Appendix C1). 

3.7.17 Insect Surveys  

There were 14 butterfly, and 20 dragonfly species recorded in the Study Area. All species 

observed within the Study Area are listed in the Master Wildlife List Table 28 (Appendix C1). 

All species observed are provincially ranked S5 (common and secure), S4 (apparently common 

and secure) or SNA (species not native to Ontario). Two SAR insect species were observed in 

the Study Area: Monarch (Special Concern in Ontario and Endangered in Canada) and Yellow-

banded Bumble Bee (Bombus terricola) (Special Concern in Ontario and Canada). 

Monarch was observed on two rounds of surveying at various old field/meadow locations with 

peak numbers (three individuals). Common Milkweed (Asclepias syriaca) is widespread along the 

eastern watercourse, and some hedgerows, providing areas for reproduction of this species.  

A male, Yellow-banded Bumble Bee was observed along the eastern watercourse/ agricultural 

hard edge between PC 10 and PC 11. This species is known to prefer wetlands and forest for 

foraging and nest site selection, and forages on a variety of flowers including Sweet Clover 

(Melilotus sp.) and Dandelions (Taraxacum sp.) which are present in the field edges. It was 

observed foraging on Common Burdock (Arctium minus). 
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3.7.18 Fish Community Sampling  

A total of five reaches were sampled throughout the Study Area to understand the fish community. 

A total of five species were collected between all five sampling stations. Fisheries results collected 

indicate a tolerant warmwater fish community assemblage presence within HDF-3 and the 

Clarkway Drive Tributary in the Study Area. Fish collected within these reaches are common 

(i.e., S5) species that are tolerant of local disturbances such as increased siltation as well as 

increases in thermal regime. Detailed survey results can be found in Table 29 (Appendix C1).  

All the HDFs were classified as intermittent or ephemeral and therefore provide seasonal fish 

habitat. Reaches that contain water year-round (i.e., the Clarkway Drive Tributary) and maintain 

a downstream connection provide permanent direct fish habitat. Direct fish habitat is limited to the 

Clarkway Drive Tributary (Figure 4b, Appendix A1). 

3.7.19 Non-Participating Properties 

For all non-participating properties, it is expected that a similar level of field investigation would 

be required for any land use changes proposed to identify existing characteristics and conditions 

present.  

3.8 Key Ecological Features and Functions  

3.8.1 Significant Wetlands 

GEI assessed the provincial significance of three wetlands (Wetlands D1, E1 and F1) using the 

current OWES protocol (MNRF 2022) and determined that they meet the criteria for significance 

as per OWES. These wetlands are associated with the Clarkway Drive Tributary and the pond at 

the downstream extent of HDF-3 (Figure 4a, Appendix A1). All other wetland communities are 

too small (<2 ha) to meet the OWES size criteria. 

Clarkway Drive Tributary 

Two riparian wetlands of the Clarkway Drive Tributary (Wetlands D1 and F1) have been classified 

as a complex of wetland communities. The northern wetland complex is composed of Mineral 

Meadow Marsh and Mineral Shallow Marsh (MAS2/MAM2), Reed-canary Grass Mineral Meadow 

Marsh and Forb Mineral Meadow Marsh (MAM2-2/MAM2-10), Mineral Shallow Marsh (MAS2) 

The southern wetland complex is composed of Reed-canary Grass Mineral Meadow Marsh 

and Forb Mineral Meadow Marsh and (MAM2-2/MAM2-10) and Cattail Mineral Shallow Marsh  

(MAS2-1). 

The riparian wetlands surrounding the Clarkway Drive Tributary were staked on participating 

properties within the Study Area on October 19, 2021. The majority of the valley land is not located 

within the Study Area and could not be fully staked. Within the Study Area, wetland limits and the 

hydrologic edge of the wetland were staked. The hydrologic edge of wetland is identified as the 

high-water mark, a temporarily flooded area that was actively farmed. TRCA agreed that while it 

was not a wetland, the high-water mark delineation would assist with any potential SWM outlet 

infrastructure in this general area. 

Wetland G1 was also identified as a riparian wetland along the Clarkway Drive Tributary. It is 

downstream of Wetland F1 and located on non-participating lands. The boundary of Wetland G1 

could not be staked or assessed using OWES to the same extent as Wetlands D1 or F1. However, 

it has been assumed to meet the criteria for significance based on proximity to Wetland F1 and 

similarities of hydrology and features. 
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Online Pond 

Along HDF-3, an online pond fringed with wetland vegetation is present. This feature has been 

classified Pondweed Submerged Shallow Aquatic (SAS1-1) and Willow Mineral Thicket Swamp 

(SWT2-2). It is identified as Wetland E1 (Figure 4a, Appendix A1) and was determined to be 

significant per OWES criteria.  

3.8.2 Significant Woodlands 

Significant woodlands are identified by the planning authority in consideration of criteria 

established by the MNRF. Under the Natural Heritage Reference Manual (NHRM; 2010), 

woodlands are defined as: 

“...treed areas that provide environmental and economic benefits to both the private 

landowner and the general public, such as erosion prevention, hydrological and nutrient 

cycling, provision of clean air and the long-term storage of carbon, provision of wildlife 

habitat, outdoor recreational opportunities, and the sustainable harvest of a wide range of 

woodland products. Woodlands include treed areas, woodlots or forested areas and vary 

in their level of significance at the local, regional and provincial levels.” 

Woodlands, as defined by the RPOP include woodlots, cultural woodlands, cultural savannahs, 

plantations and forested areas and may also contain remnant of old growth forests. They further 

define woodlands as any area greater than 0.5 ha that has:   

a. A tree crown cover of over 60% of ground, determinable from aerial photography, or;  

b. A tree crown cover of over 25% of the ground, determinable from aerial photography, 

together with on-ground stem estimates of at least:  

i. 1,000 trees of any size per hectare; 

ii. 750 trees measuring over five centimeters in diameter at breast height (1.37 m), 

per hectare;  

iii. 500 trees measuring over 12 centimeters in diameter at breast height (1.37 m), per 

hectare; or  

iv. 250 trees measuring over 20 centimeters in diameter at breast height (1.37 m), per 

hectare (densities based on the Forestry Act of Ontario 1998). 

and, which have a minimum average width of 40 meters or more measured to crown edges.  

Based on this definition, the Deciduous Forest (FOD) within the northwest corner of the Study 

Area, and the Fresh – Moist Basswood Deciduous Forest (FOD8-3; Figure 4a, Appendix A1) 

are considered woodlands and will be further assessed for significance. The FOD7-6 in the south-

central portion of the Study Area is located within a non-participating property, is <0.5 ha in size 

and therefore does not meet the size criteria. While it is acknowledged that this FOD7-6 is 

adjacent to a nursery and orchard, these features are not considered woodlands as per 2.14.31 

of the RPOP and cannot be included in the woodland polygon. 

The RPOP further evaluates woodlands as being Core Area, NAC, or PNAC. The requirements 

for this classification are derived from Table 1 (Criteria and Thresholds for the Identification of 

Core Areas, Natural Areas and Corridors (NAC) and Potential Natural Areas and Corridors 

(PNAC) Woodlands) of the RPOP. The Region of Peel considers NAC and Core woodlands to be 

significant.  

Using these criteria, the woodlands within the Study Area were found to be Significant Woodlands. 

A brief summary of the assessment of each is provided below.   
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Deciduous Forest (FOD): This feature meets the criteria for Core Woodland considering the 

following criteria: 

• Significant Species and Communities: The woodland is greater than 4 ha in size and 

provides habitat for Eastern Wood Peewee, which has been designated as Special 

Concern by the Committee on the Status of Species at Risk in Ontario (COSSARO) and 

the Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 

Fresh – Moist Basswood Deciduous Forest (FOD8-3): This feature is >0.5 ha and meets the 

following criteria for NAC Woodland: 

• Surface Water Quality: HDF-3 and its associated wetland are located within 30 m of the 

woodland. 

3.8.3 Significant Valleylands 

Significant valleylands are defined and designated by the planning authority. General guidelines 

for determining the significance of these features are presented in the NHRM (MNR 2010) for the 

Natural Heritage policies of the PPS. Recommended criteria for designating significant 

valleylands include prominence as a distinctive landform, degree of naturalness, and importance 

of its ecological functions, restoration potential, and historical and cultural values. 

No significant valleylands are present on or adjacent to the Study Area.  

3.8.4 Significant Wildlife Habitat 

Significant wildlife habitat (SWH) is one of the more complex natural heritage features to identify 

and evaluate. There are several provincial documents that discuss identifying and evaluating 

SWH including the NHRM (MNR 2010), the Significant Wildlife Habitat Technical Guide 

(MNR 2000), and the SWH Eco-Region Criterion Schedules (MNRF 2015a and MNRF 2015b). 

As discussed previously, the Study Area is located in two Eco-Regions: 6E and 7E. Therefore, 

the Study Area was assessed using both 6E and 7E Criterion Schedules (MNRF 2015a and 

MNRF 2015b). 

There are four general types of SWH: 

• Seasonal concentration areas; 

• Rare or specialized habitats; 

• Habitat for species of conservation concern; and 

• Animal movement corridors. 

Seasonal Concentration Areas 

Seasonal concentration areas are those sites where large numbers of a species gather together 

at one time of the year, or where several species congregate. Seasonal concentration areas 

include deer yards; wintering sites for snakes, bats, raptors and turtles; waterfowl staging and 

molting areas, bird nesting colonies, shorebird staging areas, and migratory stopover areas for 

passerines or butterflies. Only the best examples of these concentration areas are usually 

designated as SWH. Areas that support Special Concern species or provincially vulnerable to 

imperiled species (S1-S3), or if a large proportion of the population may be lost if the habitat is 

destroyed, are examples of seasonal concentration areas which should be designated as 

significant. 
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Rare or Specialized Habitats 

Rare and specialized habitat are two separate components. Rare habitats are those with 

vegetation communities that are considered rare in the province. S-Ranks are rarity rankings 

applied to species at the ‘state’, or in Canada at the provincial level, and are part of a system 

developed under the auspices of the Nature Conservancy (Arlington, VA). Generally, community 

types with S-Ranks of S1 to S3 (extremely rare to rare-uncommon in Ontario), as defined by the 

NHIC (MNRF 2025), could qualify. It is to be assumed that these habitats are at risk and that they 

are also likely to support additional wildlife species that are considered significant. Specialized 

habitats are microhabitats that are critical to some wildlife species. The NHRM (MNR 2010) 

defines specialized habitats as those that provide for species with highly specific habitat 

requirements; areas with exceptionally high species diversity or community diversity; and areas 

that provide habitat that greatly enhances species’ survival. 

Habitat for Species of Conservation Concern 

Species of conservation concern include those that are provincially rare (S1 to S3), provincially 

historic records (SH) and Special Concern species. Several specialized wildlife habitats are also 

included in this SWH category, i.e., terrestrial crayfish habitat and significant breeding bird 

habitats for marsh, open country and early successional bird species.  

Habitats of species of conservation concern do not include habitats of endangered or threatened 

species as identified by the ESA (2007). Endangered and threatened species are discussed in 

section 5.2. 

Animal Movement Corridors 

Animal movement corridors are areas that are traditionally used by wildlife to move from one 

habitat to another. This is usually in response to different seasonal habitat requirements, including 

areas used by amphibians between breeding and summer/over-wintering habitats, called 

amphibian movement corridors. 

Table 30 (Appendix C1) assesses all types of SWH relevant to the Study Area considering the 

ecological data collected by GEI.  

In addition to applying the provincial criteria, GEI also considered the regional SWH criteria of the 

Peel-Caledon Significant Woodlands and Significant Wildlife Habitat Study (NSEI et al. 2009), as 

presented in Table 31 (Appendix C1). However, the regional criteria pre-date the provincial 

criteria and have not been formally adopted in the Region of Peel’s policies. Therefore, greater 

importance has been placed on the provincial criteria which is more recent and comprehensive.  

As detailed in the tables, the following SWH types are present on the Study Area:  

• Seasonal Concentration Areas of Animals: 

o Candidate Bat Maternity Colonies within a northwestern FOD community and 

southeast FOD7-6 community located in non-participating properties; and 

o Candidate Over-Wintering Turtle Habitat within OA ponds in northwestern FOD 

community. 

• Specialized Wildlife Habitat: 

o Candidate Seeps and Spring within a northwestern FOD community and southeast 

FOD7-6 community located in non-participating properties; and 

o Candidate Amphibian Breeding Habitat (Wetland) within the pond just east of 

Humber Station Road.  
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• Species of Conservation Concern: 

o Terrestrial Crayfish; 

o Snapping Turtle; 

o Eastern Wood Peewee; 

o Monarch; and 

o Yellow-banded Bumblebee. 

 

3.8.5 Fish Habitat 

Fish habitat, as defined in the federal Fisheries Act, C. F-14, means “spawning grounds and 

nursery, rearing, food supply, and migration areas on which fish depend directly or indirectly in 

order to carry out their life processes”. Fish, as defined in S.2 of the Fisheries Act, C. F-14, 

includes “parts of fish, shellfish, crustaceans, marine animals and any parts of shellfish, 

crustaceans or marine animals, and the eggs, sperm, larvae, spat and juvenile stages of fish, 

shellfish, crustaceans and marine animals” (DFO 2019).  

Direct fish habitat has been confirmed within the Clarkway Drive Tributary and possible direct 

habitat was identified in HDF-3 based on presence of flow through the summer of 2017 

(Figure 4b, Appendix A1). The other HDFs do not provide direct fish habitat.  

3.8.5.1 Thermal Regime 

The fish species captured in the Study Area are tolerant warmwater species (Table 29, 

Appendix C1), consistent with the TRCA Humber River Fisheries Management Plan 

(FMP; TRCA 2005) which identifies the Study Area as having small riverine warmwater habitat.  

This conclusion is further supported by water temperatures recorded by GEI in the Clarkway Drive 

Tributary (summer average of 25.4 degrees Celsius) and the fact that the HDFs were generally 

ephemeral, except HDF-3 which had perennial flow in 2017 but was dry by June 2022 and 

May 2023. 

3.8.6 Habitat of Endangered and Threatened Species 

Species designated as Threatened or Endangered in Ontario are afforded both individual and 

habitat protection under the ESA (2007). To identify the presence of any Threatened or 

Endangered species, a background information review and detailed field investigation were 

completed within the Study Area. 

The agency information requests, and background information review identified that a number of 

SAR could potentially be present within the Study Area. To assess habitat suitability and species 

present/absence, a number of targeted surveys were undertaken.  A discussion of the potential 

for endangered and threatened SAR and their habitat within the Study Area is provided in Table 7 

(Appendix C1).   

Redside Dace contributing habitat was previously confirmed present within the Study Area, within 

the Clarkway  Drive Tributary and HDF-8. However, based on changes to the definition of habitat, 

implemented through Bill 5, only occupied RSD habitat is regulated under the current ESA.  
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Bank Swallow was observed foraging off-site, east of the Study Area over the north riparian 

Significant Wetland surrounding the Clarkway Drive Tributary. The wetland habitat extends onto 

a small portion of the east end of the Study Area. 

Silver-haired Bat, Hoary Bat, and Eastern Red Bat were identified within the FOD8-3 on multiple 

evenings. Silver-haired Bat was also identified adjacent to the northwestern FOD within the non-

participating lands. The FOD and FOD7-6 communities located on non-participating properties, 

were assessed as providing candidate Bat Maternity Roosting SWH and may provide habitat for 

SAR bats.  - 

 

Phase 2 and 3 of the CEISMP will provide mitigation and management recommendations as 

appropriate. However, it is the responsibility of the proponent to ensure they are in compliance 

with current SAR legislation at the time of submission in accordance with recommendations of 

the site-specific EIS, where applicable.  

3.8.7 Areas of Natural and Scientific Interest 

No ANSIs are identified on or adjacent to the Study Area. 

3.8.8 Town of Caledon  

Within the Study Area, the following features of the Town of Caledon’s Ecosystem Framework for 

Environmental Protection Areas have been identified: 

Natural Core Areas: 

• Significant Woodlands (Northwestern FOD community and FOD8-3 community); 

• PSWs associated with Clarkway Drive Tributary (MAS2/MAM2, MAM2-2/MAM2-10, 

MAS2 and MAM2-2/MAM2-10, MAS2-1); 

• PSW (SWT2-2, SAS1-1); 

• Candidate Habitats of Endangered Species (bat SAR; northwestern FOD community, 

southern FOD7-6 community); 

• SWH: 

o Seasonal Concentration Areas of Animals (Candidate Bat Maternity Colonies 

within FOD habitats; Candidate Over-Wintering Turtle Habitat within pond in 

northwestern FOD community); 

o Specialized Wildlife Habitat (Candidate Seeps and Spring; Candidate Amphibian 

Breeding Habitat (Wetland) within pond associated with Humber Station Road); 

and 

o Species of Conservation Concern (Terrestrial Crayfish, Snapping Turtle, Eastern 

Wood Peewee, Monarch, and Yellow-banded Bumblebee). 

• Natural Corridors: 

o Valley and Stream Corridor (Clarkway Drive Tributary). 

• Supporting Natural Systems: 

o Other woodlands (southern FOD7-6 community); and 

o All other wetlands. 
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3.8.9 Key Ecological Features and Functions that Contribute Significantly 

to the Ecological Integrity of the Proposed Natural Heritage System 

An analysis of existing natural features in the Study Area was completed, followed by an 

evaluation of their significance against criteria in the Significant Wildlife Habitat Technical Guide 

and Eco-region 6E Criteria Schedule (MNRF 2015b), as well as under criteria recommended in 

the RPOP (2022) and the NHRM (MNR 2010).  

Through the background review and field investigations completed by GEI, as outlined in 

Section 3.7, the following natural heritage features have been identified within the Study Area 

and its adjacent lands (i.e. 120 m):  

• Significant wetlands;  

• Significant woodlands; 

• Habitat of endangered and threatened species (SAR Bats and Bank Swallow foraging 

habitat);  

• Fish habitat (HDF-3 and the Clarkway Drive Tributary); and 

• Significant wildlife habitat:  

o Seasonal Concentration Areas of Animals (Candidate Bat Maternity Colonies 

within FOD habitats; Candidate Turtle Over-Wintering Habitat within OA ponds in 

northwestern FOD community); 

o Specialized Wildlife Habitat (Candidate Seeps and Spring; Candidate Amphibian 

Breeding Habitat (Wetland) within pond near Humber Station Road); and 

o Species of Conservation Concern (Terrestrial Crayfish, Snapping Turtle, Eastern 

Wood Peewee, Monarch, and Yellow-banded Bumblebee). 

In addition, other non-significant features including one ‘other woodlands’, a valley and stream 

corridor, and other wetlands as defined by the Caledon OP’s (2018) Ecosystem Framework were 

identified within the Study Area. 

3.9 Constraints and Opportunities  

The constraints and opportunity analysis serves to:   

a) Identify significant and sensitive biophysical features and functions that could potentially 

constrain how the Study Area is developed in the future;  

b) Establish environmental targets to maintain, restore, and enhance existing conditions; and 

c) Identify potential opportunities for enhancement of natural features and ecological 

functions in association with future development. 

The proposed preliminary NHS (Figure 6, Appendix A1) is founded upon a sound technical 

understanding of the extent and quality of natural heritage features and functions, and natural 

hazards that meet the definition of NHS components as described in the Town of Caledon OP 

and RPOP.  

The preliminary NHS represents an interconnected system of natural features and functions, 

including valley and stream corridors, wetlands, woodlands, significant wildlife habitat, habitat of 

endangered and threatened species, fish habitat, and their Vegetation Protection Zones/ buffers. 

It is anticipated that the stormwater management strategy will include LID techniques and other 

innovative approaches to support existing watercourses and wetlands, as well as the proposed 

drainage realignment for HDF-3 and wetland relocation/compensation areas, and achieve a net 

ecological gain compared to existing conditions.   
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3.9.1 Natural Heritage Feature Buffers  

Natural heritage feature buffers, or Vegetation Protection Zones (VPZs), and setbacks were 

reviewed including requirements set out in the TRCA Living Cities Policies (2014), the 

Town of Caledon OP (2018), the RPOP (2022), the Significant Wildlife Habitat Criteria Schedules 

For Ecoregion 6E and 7E (MNRF 2015a and 2015b), and the Natural Heritage Reference Manual 

(MNR 2010).  

These policy requirements were reviewed in the context of feature form, functions, sensitivity and 

location within the preliminary NHS, as well as the extent and nature of the proposed development 

or site alteration on adjacent lands to support VPZ recommendations. Based on this review, the 

following VPZs are recommended to be applied to features in the Study Area. The guiding 

principles are listed in brackets.  

• Significant Wetlands: 30 m (TRCA 2014; Town of Caledon OP 2018);  

• Other Wetlands = 10 m (TRCA 2014; Town of Caledon OP 2018); 

• Woodlands: 10 m (TRCA 2014; Town of Caledon OP 2018); 

• SWH habitat for Species of Conservation Concern – Terrestrial Crayfish, Snapping 

Turtle, Eastern Wood Peewee, Monarch, and Yellow-banded Bumblebee: 10 m 

(MNRF 2015a/2015b);  

• Candidate bat maternity colony SWH: 10 m (MNRF 2015a/2015b);  

• Candidate turtle over-wintering habitat: 10 m (MNRF 2015a/2015b); 

• Specialized Wildlife Habitat (Candidate Seeps and Spring, Candidate Wetland Amphibian 

Breeding Habitat Wetland): 10 m (MNRF 2015a/2015b); 

• Fish habitat (warm water): 15 m (MNR 2010); and 

• Valley and stream corridors (Top of Bank; Regulatory Floodplain; and Floodplain Erosion 

hazard allowance (Meander belt for unconfined systems and stable slope for confined 

systems)): 10 m (TRCA 2014; Town of Caledon OP 2018). 

These VPZs will be further refined as part of the Phase 2 CEISMP, with appropriate rationalization 

for their refinements provided in that report.  

3.9.2 Floodplain Limits 

The extents of the existing floodplain limit were established in Appendix B of SCE’s Floodplain 

Analysis Report provided in Appendix D. The Floodplain is shown on GEI’s Figure 6 

(Appendix A1) and was used to help identify the preliminary NHS as detailed in Section 3.9.1. 

3.9.3 Environmental Targets 

The overall goal of the proposed NHS is to establish a healthy and diverse ecosystem that 

enhances and complements native vegetation coverage and strengthens its ecological resilience.  

The following environmental targets are recommended to maintain, restore, and enhance existing 

conditions:   

• Provide natural vegetative cover across the entire created NHS and all NHS buffers; 

• Achieve an overall measurable net gain in native vegetation community type and species 

diversity (flora and fauna); 
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• Provide habitat for certain life stages of various bird and small and medium sized mammal 

species; 

• Mitigate removal of wetlands by providing appropriate areas for wetland 

compensation/relocation and by increasing ecological functions within created wetland 

features; 

• Map abundance of Category 1 invasive species (i.e., Rhamnus cathartica, Phragmites 

australis ssp. australis) and Populus alba (Category 2) within retained natural features; 

• Invasive species management (risk) assessment to assess whether it is ecologically, 

socially, and economically viable to manage a given invasive species population; 

• Where invasive species risk assessment identifies invasive management, for a given 

species, carry out invasive management as per Ontario Invasive Plant Council best 

management practices; 

• Explore salvage and transplant of native species within removed features into created 

features and or retained feature buffers, where feasible; 

• Enhance local linkages and connectivity for wildlife movement and gene flow; and 

• Consider best management practices for road crossings to support movement of 

amphibian, reptile, small and medium sized mammals under road crossings. 

3.9.4 Proposed Drainage Realignment 

As described in Section 3.2.3.2, HDF-3 was historically straightened for agricultural purposes, 

and is ploughed to the edge of the feature, preventing growth of riparian vegetation. HDF-3 

provides possible direct fish habitat and is proposed for realignment with a natural corridor design. 

GEI expects a vegetated corridor will provide a net ecological gain compared to the existing 

agricultural conditions surrounding HDF-3. 

Corridor Requirements 

In support of defining the requirements for a realigned drainage feature within the proposed 

development, a meander belt width was delineated for HDF-3. Given that the existing drainage 

feature has been historically modified by straightening and channelization, a meander belt based 

on the existing channel dimensions was not deemed to be appropriate. Rather, the proposed 

channel realignment was sized according to modelled flows, as identified by SCE. 

Channel dimensions are identified by bankfull discharge, as this represents what is generally 

considered the channel-forming discharge or the dominant discharge.  The bankfull discharge is 

the flow that reaches the transition between the channel and its floodplain (Leopold et al. 1964) 

and is significant because it is the flow at which the channel is the most effective at moving 

sediment, forming or removing bars, forming or changing bends and meanders, and generally 

doing work that results in the shaping of the channel (Dunne & Leopold 1978). Typically, the 

recurrence interval/frequency of the bank forming flow event is typically that of the spring freshet, 

or 1-2-years recurrence. 

The bankfull discharge can be identified using different methods; the most typical is to back 

calculate the flow from a ‘reference reach’, based on field indicators of bankfull geometry. As 

noted, the existing channel has been historically modified, with sections that were poorly defined. 

Therefore, hydrologic modelling completed by SCE was used to identify an appropriate bankfull 

discharge.  The 2-year flow provided by SCE was equal to 0.28 m3/s at the upstream portion of 

the reach, and 0.42 m3/s at the downstream portion.  
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The bankfull discharge was calculated to be approximately equivalent to three-quarters of the  

2-year flow. Therefore, the corresponding bankfull discharges for the upstream portion and 

downstream portion of the reach were 0.21 m3/s and 0.32 m3/s, respectively.  The channel was 

sized by iteratively adjusting the dimensions, until the bankfull flow could be accommodated within 

the channel.  Based on topographic mapping for the site provided by SCE, the upstream portion 

of the reach had an overall gradient of 0.99%, and the downstream portion of the reach had an 

overall gradient of 0.62%.  Therefore, a proposed channel with an average bankfull width of 1.6 m 

and an average bankfull depth of 0.20 m was identified for the upstream portion of the reach.  

Similarly, a proposed channel with an average bankfull width of 1.9 m and an average bankfull 

depth of 0.24 m was identified for the downstream portion of the reach.  

Using these channel dimensions, an empirical approach was used to identify the meander belt 

width.  There are a variety of empirical models available, which use simple power functions based 

on field-based measurements of average channel dimensions.  The methods include those 

outlined by Williams involving bankfull width (Wb), (1986 – equation 1), Ward et al. involving 

bankfull width (2002 – equation 2), Lorenz et al. (1985 – equation 3), and a linear model presented 

by Howett (2017 – equation 4).   

The results of the empirical approach are presented in Table 39 (Appendix C1), which suggests 

that the recommended corridor widths for the upstream and downstream portions of the reach are 

13 m and 15 m, respectively.  

Because HDF-3 may provide direct fish habitat, the 15 m warm water fish habitat buffer has been 

applied to the drainage realignment as shown in Figure 6 (Appendix A1). The meander belt falls 

within and/or matches this buffer. 

3.9.5 Proposed Wetland Relocation and Compensation 

Wetland B1 (MAS2-1; 0.077 ha) is proposed for removal and compensation. Part of Wetland C1 

(MAM2-2; 0.092 ha) is proposed for partial removal and compensation. The location of proposed 

wetland removal and conceptual locations for wetland compensation and relocation are illustrated 

in Figure 6 (Appendix A1).  

Wetland relocation/compensation is proposed to occur within or close to the existing 

wetlands, within the preliminary NHS. Compensation/relocation will meet a 1:1 removal to 

compensation/relocation ratio (Figure 6, Appendix A1). Because the proposed wetland 

relocation/compensation areas are connected to HDF-3, it is anticipated that the wetlands can be 

fed with sufficient volumes of water required to sustain wetland vegetation. A water availability 

assessment will be developed in Phase 2 to demonstrate that suitable hydrological conditions are 

provided within this realigned corridor to support a wetland community. 

HDF-8a, HDF8b, HDF-8c, HDF-8c-1, HDF-8c-2, and HDF-8d are proposed for mitigation, and a 

wetland creation area is proposed as compensation. A portion of the drainage area in the south 

portion of the Study Area will be directed to a proposed created wetland that will receive flows 

before outletting to reach HDF-8a1. SCE’s preliminary analysis has indicated that a floodplain 

volume of approx. 1,750 m3 associated with HDF-8 is proposed to be removed. At an assumed 

depth of 0.7 m, the required wetland surface area to compensate for the loss of flood storage is 

0.25ha. Protecting for any grading associated with the construction of the wetland, a conceptual 

compensation area of 0.35 ha has been identified, as shown in Figure 6 (Appendix A1). 

Compared to existing agricultural activities that plough either through, or up to, the edge of  

HDF-8, the proposed wetland compensation area is expected to achieve a net ecological gain 

through the creation of wildlife habitat, water polishing, and thermal mitigation. 
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Wetland relocation and compensation design will be advanced further during Phase 2 of the 

CEISMP. 

3.9.6  Wetland Risk Evaluation 

A wetland water balance risk evaluation (TRCA 2017) was prepared to assess the need for and 

type of feature-based wetland water balance analysis for all wetlands (Figure 4a, Appendix A1; 

Tables 32 thru 38, Appendix C1) in the Study Area, including those associated with 

watercourses and HDFs. TRCA’s risk evaluation was followed, and the protocol includes: 

• Determining the potential magnitude of hydrological change post development without 

mitigation; and 

• Assessing the sensitivity (flora and fauna) of the wetland to hydrological change.  

The magnitude of hydrological change and sensitivity of the wetland are then located under the 

wetland risk evaluation decision tree (Figure 3; TRCA 2017) and categorized as low, medium or 

high risk. Each risk category has recommended measures for monitoring and water balance 

modeling.  

The majority of the wetland units (9 of 15) were evaluated as low risk, including all of the wetlands 

associated with the Clarkway Tributary (Wetland D1, Wetland F1 and Wetland G1). One wetland 

was evaluated as medium risk: Wetland C1 (MAM2-2) at the eastern side of the FOD8-3. Five 

wetlands were evaluated as high risk: a MAM2-2 above Wetland A1, Wetland A1, Wetland B1, 

Wetland C1, and Wetland E1 It is worth noting that Wetland B1 is proposed for removal and 

compensation and part of Wetland C1 is proposed for removal and wetland relocation as part of 

the channel realignment.  

GEI attended a virtual meeting with TRCA, Arcadis, and SCE on January 26, 2024, regarding the 

results of the Wetland Risk Evaluation. The consultant team requested to use stormwater 

management modelling for retained wetlands within existing riparian channels and for proposed 

wetland compensation/relocation areas within riparian channels. Post-development, the retained 

riparian wetlands will receive the same if not more water from stormwater outputs. While riparian 

wetland vegetation communities may change (i.e., from a meadow marsh to a shallow marsh), 

wetlands will be retained. TRCA acknowledged that they supported using stormwater 

management modeling to both demonstrate that riparian wetland will be retained post-

development and that created wetlands will be supported in riparian channels.  TRCA agreed that 

Feature-based Water Balance (FBWB) modeling is not required for riparian wetlands. Instead, 

the consultant team will demonstrate that erosion thresholds are not exceeded, and flows are 

contained within the channel corridor.  

Interim and Post-development Mitigation to Maintain Water Balance 

From an ecological perspective the timing, frequency, duration and volume of surface water inputs 

into wetlands needs to be considered to maintain the wetland vegetation community (i.e., mineral 

meadow marsh, shallow marsh, shallow aquatic, etc.) and wildlife habitat (i.e., breeding 

amphibian habitat, overwintering reptile habitat). Interim and -post development with mitigation 

water balance measures will be within 5% of monthly pre--development surface water inputs. 

Matching spring freshet surface inputs, and timing of summer dry periods (where applicable) 

should be targeted.  
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3.9.7 Natural Heritage System Limits 

The preliminary NHS limits are the ‘greater of’ the various natural heritage feature buffers, as 

described above, including the proposed drainage realignment and wetland compensation/ 

relocation area and the recommended buffers for those features.  

The preliminary NHS limits are shown in Figure 6 (Appendix A1).  
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4. Summary and Conclusions  

This CEISMP Phase 1 report provides support to the proposed Humber Station Employment Area 

Secondary Plan on a range of environmental and engineering matters. The report was prepared 

in accordance with the TOR that was approved by the TRCA, and characterizes the existing 

conditions relating to surface water, groundwater, terrestrial and aquatic resources, and defines 

the preliminary NHS. This CEISMP also provides the results of the wetland risk evaluation to 

understand future FBWB requirements, which will be further discussed in Phase 2 of the CEISMP. 

Phase 2 of the CEISMP will include the analysis, impact assessment, proposed mitigation, and 

monitoring recommendations. Phase 3 will consist of an implementation plan, monitoring plan, 

and adaptive management plan. 

A detailed summary of CEISMP findings and conclusions is provided in the Executive Summary 

at the beginning of this report. 
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A.3.  Figures – Schaeffers 
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