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1. Introduction 
1.1 Overview of the Durham/York Residual Waste EA Study 
Durham and York Regions (the Regions) have partnered to undertake a joint Residual Waste 
Planning Study. Both municipalities are in need of a solution to manage the solid waste that 
remains for disposal after diversion (residual or post-diversion waste). The Regions are working 
together to address the social, economic, and environmental concerns of residents through an 
Environmental Assessment (EA) Study process to examine potential long-term residual waste 
management alternatives. 

Shared Issues 

Even with the expanded diversion efforts, Durham and York continue to face the challenge of 
managing residual waste that cannot be currently diverted. Both Regions face a shortage of 
available landfill capacity over the long term. In response to the closing of existing landfill sites 
in the Greater Toronto Area (GTA) and the inability to develop new landfill capacity, Durham 
and York, along with other GTA municipalities, were forced to enter into contracts for the 
“export” of their residential waste to disposal facilities located primarily in the State of 
Michigan. On August 31, 2006 Michigan Senators announced they had reached an agreement 
with the Province of Ontario to end shipments of Municipal Solid Waste (MSW) to Michigan by 
2010.  Following 2010, Ontario Municipalities including Durham and York will no longer have 
the option of disposal of MSW in Michigan landfills. 

Shared Opportunities 

Facing common waste disposal issues, the Regions are acting to implement, as quickly as 
possible, a Durham/York based solution that: is socially and politically acceptable to both 
communities; maximizes environmental protection; and, fosters the wise management of 
potential resources which are currently lost by way of landfill in Michigan. In addition to solving 
long-term, residual waste management issues, Durham and York, recognize the growing need for 
additional sources of energy generation in Ontario. Both Regions recognize that there is an 
opportunity associated with the utilization of the waste stream as a fuel source to produce energy 
and have identified this opportunity as a key benefit associated with the subject waste disposal 
EA Study. 

1.2 The Environmental Assessment Act 
An EA Study provides a planning approach where environmental constraints or opportunities are 
considered in the context of the broadly defined environment (i.e. the natural environment as 
well as the social, economic and heritage and other “environments” relevant to the undertaking) 
and potential effects are understood and addressed before development occurs.  Since the 
enactment of the Environmental Assessment Act (EAA) in the 1970s, the environmental 
assessment (EA) process has evolved into the completion of a decision-making process that is 
carried out in consultation with the public and other interested parties. The EA process evaluates: 
alternatives considering potential effects on the environment; the availability of mitigative 
measures that address, in whole or in part, the potential effects; and, the comparison of the 
advantages and disadvantages of the remaining or “net” effects. The result of this process 
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provides the planning rationale and support for a preferred approach and method to implement 
the undertaking. 

This process can be considered as consisting of three parts: 

 PART A – The EA Terms of Reference 

 PART B – The Evaluation of “Alternatives To” the Undertaking 

 PART C – The Evaluation of “Alternative Methods” of Implementing the Undertaking 

1.2.1 The EA Terms of Reference 
Under the EA Act, an Environmental Assessment (EA) Terms of Reference must be prepared 
and submitted to the Minister of the Environment for approval before an EA Study can be 
undertaken. The purpose of the EA Terms of Reference is to describe in a clear and concise 
manner the purpose of the proposed undertaking and how the proponent intends to carry out an 
environmental assessment. This description includes the proposed evaluation methodology and 
criteria for the evaluation of alternatives, including, in this case, the process to be applied in the 
identification of a preferred site.  The EA Terms of Reference, once finalized and approved by 
the Minister of the Environment, becomes the guiding document for the completion of the 
environmental assessment study and the EA documentation. On March 31, 2006, the 
Durham/York Residual Waste EA Terms of Reference1 was approved by the Minister of the 
Environment.  

The purpose of the undertaking (i.e. what the outcome of this EA Study is intended to do) as 
described in the approved EA Terms of Reference is: 

“To process - physically, biologically and/or thermally - the waste that remains after the 
application of both Regions’ at-source waste diversion programs in order to recover 
resources - both material and energy - and to minimize the amount of material requiring 
landfill disposal. 

In proceeding with this undertaking only those approaches that will meet or exceed all 
regulatory requirements will be considered.” 

The following report has been prepared as part of a series of supporting documentation, to 
document the process followed and analysis undertaken in support of the identification of a 
preferred “Alternative Method”. A copy of the approved EA Terms of Reference document may 
be obtained from the study website, www.durhamyorkwaste.ca. 

1.2.2 The Evaluation of “Alternatives To” (i.e. Technologies) 
The evaluation of “Alternatives To” the undertaking serves as the first step in the completion of 
the  Durham/York Residual Waste EA. “Alternatives To” are defined as fundamentally different 
ways of managing waste and achieving the purpose of the undertaking. To fully address the 
purpose of the undertaking, different waste management approaches capable of processing and 
recovering resources from post-diversion waste were combined into alternative residuals 

                                                 
1 Durham/York Residual Waste Study - Approved Environmental Assessment Terms of Reference, March 31, 2006. 
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processing systems. The Study EA Terms of Reference established that alternative systems 
comprised of the following approaches and technologies would be formulated and evaluated: 

 Mechanical Treatment; 

 Biological Treatment; and 

 Thermal Treatment. 

The following four alternative systems were formulated using the alternative processing 
approaches from the approved EA Terms of Reference: 

• System 1 - Mechanical and Biological Treatment with Biogas Recovery.  

This system includes mechanical processing of the post-diversion waste to recover any 
remaining recyclable materials and to separate out the organic fraction for biogas 
generation via anaerobic digestion.  The biogas would be combusted to produce 
electricity and heat. The stabilized residue from this system would be disposed in a 
landfill. 

 System 2(a) – Thermal Treatment of Mixed Waste with Recovery of Materials from the 
Ash / Char.  

This system involves the thermal treatment (by combustion, gasification or pyrolysis) of 
the post diversion waste to produce electricity and heat. The resulting ash would be 
processed to recover metals for recycling, with the remaining ash disposed in a landfill. 

 System 2(b) – Thermal Treatment of Solid Recovered Fuel 

This system includes mechanical and possibly biological processing (composting) of the 
post diversion waste to recover recyclable materials and produce a solid recovered fuel 
(SRF). The SRF is then thermally treated (by combustion, gasification or pyrolysis) to 
produce electricity and heat. The residues from the processing of the residual waste and 
ash/char from the thermal treatment process would be disposed in a landfill.  

 System 2(c) – Thermal Treatment of Solid Recovered Fuel with Biogas Recovery 

This system includes mechanical processing of the post diversion waste to recover 
recyclable materials, to separate out the organic fraction for biogas generation via 
anaerobic digestion and to and produce a solid recovered fuel (SRF). Electricity and heat 
are produced through combustion of the biogas and thermal treatment of the SRF. The 
residues from the processing of the residual waste, stabilized anaerobic digestion residue 
and ash/char from the thermal treatment process would be disposed in a landfill. 

On May 30, 2006 the report entitled the “Evaluation of “Alternatives To” and Identification of 
the Preferred Residuals Processing System” was released, documenting the results of the 
evaluation of the alternative systems. Based on the consideration of relative advantages and 
disadvantages and the environmental priorities established through public and agency 
consultation, the preferred long-term residuals processing system was identified as System 2(a) – 
Thermal Treatment of MSW and Recovery of Energy followed by Recovery of Materials from the 
Ash/Char.  
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System 2(b) also exhibited an acceptable range of advantages and disadvantages. For some of the 
criteria where System 2(b) did not rank equivalent to 2(a), (technical risks, costs and 
legal/contractual risks for example), the determination of the relative advantages and 
disadvantages was based upon the information that was readily available on both the mechanical 
and biological processes that are being used to recover solid fuel in other jurisdictions and on the 
thermal technologies that can process this fuel. Many of the technologies that could be used to 
thermally treat the solid recovered fuel (e.g., gasification) in System 2(b) are regarded as ‘new 
technologies’, with active research and development, but are less proven than the technologies 
that are currently available to combust residual waste in System 2(a). 

In June 2006, Durham and York Regional Councils approved System 2(a) as the preferred 
residuals processing system and determined the competitive process should allow for the 
submission of proposals to implement either System 2(a) or System 2(b), and that the final 
decision on the technologies be based on the results of this competitive process. 

1.3 The Evaluation of “Alternative Methods” (i.e. Facility Siting) 
Following the identification of a preferred technology, a seven-step facility site selection process, 
outlined in Figure 1-1 below was initiated to identify a preferred site for development of the 
preferred Durham/York residual waste processing system (i.e. a new thermal treatment facility).  
The step-by-step methodology for siting a residual waste processing facility was originally 
presented in approved EA Terms of Reference and Background Document 2-32 (prepared as 
supporting documentation to the approved EA Terms of Reference).  

The proposed methodology and criteria were confirmed with agencies, stakeholders and the 
public through a series of information sessions, workshops, and polling activities in September 
2006.  Generally, the site selection methodology and criteria, outlined in the approved EA Terms 
of Reference, were confirmed by the consultation participants.   

                                                 
2 Durham/York Residual Waste Study - Background Document 2-3 “Consideration of Alternative Methods of 
Implementing the Undertaking”, December 16, 2005. 
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Figure 1-1 Overview of the Facility Siting Process 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Completion of Steps 1 thru 5 of the above siting process resulted in the identification of six (6) 
Short-List sites to undergo a further detailed evaluation process.  For a more detailed account of 
the steps taken to identify a Short-List of sites, please refer to the report entitled “Draft Report - 
Thermal Facility Site Selection Process Results of Steps 1-5 Identification of the Short-List of 
Alternative Sites, March 2007”3 available at www.durhamyorkwaste.ca. 
 
Following issuance of the draft report identifying the Short-List of sites, two of the six sites were 
removed from consideration. Site Clarington 02 was removed from the Short-List as the land use 
designation for the property changed in late March 2007 such that the site no longer met Step 2 
evaluation criteria. Site Clarington 03 was removed from the Short-List as the site was 
withdrawn from consideration by the private owner of the property, such that this site could no 
longer be considered a ‘willing seller’ property. 

 

                                                 
3 Draft Report -  Thermal Facility Site Selection Process Results of Steps 1-5 Identification of the “Short-List” of 
Alternative Sites, March 2007 

Finalize Siting Methodology and Criteria
and Confirm Priority Rankings

Step 1:
Finalize Siting Methodology and Criteria
and Confirm Priority Rankings

Step 1:

Step 2:
Area Screening

Step 2:
Area Screening

Step 3:
Site Size Determination

Step 3:
Site Size Determination

Step 4:
Potential Site Identification

Step 4:
Potential Site Identification

Suitable Areas

Long-List of Potential Sites

Step 5:
Evaluation of Long-List and
Identification of Short-List

Step 5:
Evaluation of Long-List and
Identification of Short-List

Short-List of
Potential Sites

Step 6:
Request for Proposal to identify Preferred

Vendor.  Vendors may submit an 
alternate site(s) for consideration.

Step 6:
Request for Proposal to identify Preferred

Vendor.  Vendors may submit an 
alternate site(s) for consideration.

Preferred
Long-Term Site

Preferred
Long-Term Site

CONSULTATION

Step 7:
Evaluation of Short-List of Sites, together 
with Alternate Sites and Identification of 

Preferred Site

Step 7:
Evaluation of Short-List of Sites, together 
with Alternate Sites and Identification of 

Preferred Site

CONSULTATION

CONSULTATION

 
 

July/ 
August 
2007 



Application of Short-List Evaluation Criteria  
Report on Potential Water Quality Impacts (Surface Water & Groundwater) 
 

 
1-6 

 

1.4 The Short-List of Alternative Sites 
The following provides a more detailed description of each of the remaining four (4) alternative 
sites on the Short-List. 

1.4.1 Short-List Site:  Clarington 01 
Site Clarington 01 is undeveloped land owned by the Region of Durham, south of Hwy 401 in 
the Municipality of Clarington. The site is located on the west side of Osbourne Road north of a 
CN Rail corridor. There are commercial properties north of the site. The lands east and west of 
the site are undeveloped and are currently used for agricultural purposes. The Courtice Water 
Pollution Control Plant, which is scheduled to be completed in 2007, is being built just south of 
the site. The Darlington Nuclear Generating Station is located approximately 0.5 km to the east. 
The nearest major intersection is Hwy 401 and Courtice Road, which is approximately 1.7 km 
from the site. The site size is approximately 12.4 ha in area and is located in the Clarington 
Energy Park.  

1.4.2 Short-List Site:  Clarington 04 
Site Clarington 04 is privately owned undeveloped land, south of Hwy 401 between Bennett road 
and South Service Road, in the Municipality of Clarington. The lands east and west of the site 
are undeveloped and are currently used for agricultural purposes. A CN Rail corridor is located 
south of the site. There are commercial properties located on east and west, non-adjacent sides of 
the property. A number of residences and farms are located north of the property on the north 
side of Hwy 401.  The nearest major intersection is Hwy 401 and Bennett Road, which is 
approximately 1.1 km from the site. The site size is approximately 14.8 ha. 

1.4.3 Short-List Site:  Clarington 05 
Site Clarington 05 is privately owned undeveloped land, south of Hwy 401 between Courtice 
Road and Osbourne Road in the Municipality of Clarington. Commercial properties are located 
north of the site, north of Hwy 401. A CN Rail corridor is located south of the site. The lands 
east and west of the site are undeveloped and are currently used for agricultural purposes. The 
nearest major intersection is Hwy 401 and Courtice Road, which is approximately 0.2 km from 
the site. The site size is approximately 27.2 ha This site is located in the Clarington Energy Park. 

1.4.4 Short-List Site:  East Gwillimbury 01 
Site East Gwillimbury 01 is owned by York Region and is located in the Town of East 
Gwillimbury, 2.6 km from the nearest major intersection – Hwy 404 and Davis Drive. The site is 
undeveloped land surrounded by commercial/ industrial properties to the West, East, and South. 
The York Region Waste Management Centre which consists of a new Materials Recycling 
Facility and Waste Transfer Station is located immediately West of the site. York Region also 
owns the lands immediately east of the site. The Household Hazardous Waste and Recycling 
Depot are situated south of the site. The land north of the site is undeveloped and is currently 
used for agricultural purposes. The site is approximately 11.5 ha in size. 
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1.5 Step 7: Evaluation of the Short-List Sites 
Following consultation on the Short-List of potential sites, a detailed comparative evaluation of 
the sites was initiated.  This assessment considers the sites as well as the haul routes, transfer 
requirements and requirements for additional infrastructure to develop the sites.  

Step 7 entails a comparative evaluation of the identified sites utilizing criteria and indicators to 
measure potential effects within the above categories. There are different methods (qualitative, 
quantitative or a combination of both) that can be used to evaluate the sites. There is no 
requirement to apply any specific methodology except that the process must be rational, 
traceable and replicable and must consider advantages and disadvantages based on a net effects 
analysis of alternatives. This methodology is commonly applied to address the approval 
requirements of the EAA and promotes the selection of siting preferences considering relative 
advantages and disadvantages based on net effects after the application of reasonably available 
mitigative measures. 

The evaluation criteria applied at this Step have been assembled under 5 categories: 

1. Public Health and Safety and Natural Environment (High Priority); 

2. Social and Cultural (Medium Priority); 

3. Economic / Financial (Medium Priority); 

4. Technical Suitability (Medium Priority); and 

5. Legal (Low Priority). 

The priorities for each category of criteria were determined based on the results of consultation 
in Step 1 of the facility siting process. 

This net effects analysis consists of the following steps: 

1. Undertake data collection and apply the comparative evaluation criteria to each of the 
Short-List sites. Potential effects to the environment would be identified based on the 
application of the comparative evaluation criteria. The net effects analysis will initially be 
carried out based on secondary data sources (i.e., Official Plans, aerial photographs, 
existing base maps and limited field reconnaissance). 

2. Consider measures that may be reasonably applied to mitigate potential effects identified 
in the previous step for each site. The result of this step will be the identification of net or 
post-mitigation effects for each of the sites. 

3. Compare the net effects associated with each site and establish the relative advantages 
and disadvantages of each site. Under each criterion, sites would receive a ranking based 
on the comparative analysis against the other sites, ranging as follows: 

 Major Advantage 

 Advantage 

 Neutral 

 Disadvantage 
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 Major Disadvantage. 

The site that best meets the objective of the criterion would be identified as having a 
major advantage and the site that least meets the objective of the criterion a major 
disadvantage. It is not intended that specific ranges would be predetermined for the 
ranking; instead they will be developed based on a comparison between the potential 
sites. For this study, a qualitative evaluation methodology will be applied which 
considers tradeoffs between sites using professional judgment in the context of priorities 
set by the community. 

4. The rankings will be recorded in a summary table and overall rankings for each of the 
five categories of criteria will be established based on the advantages and disadvantages 
of the sites. The preferred site will be the one with the preferred balance of advantages 
and disadvantages relative to the established category priorities and rankings. This 
decision will be based on the priorities and professional judgment exercised by both 
Regions and in consideration of the technical database, advice from technical experts and 
input received from stakeholders (i.e., public, neighbours, agencies, etc.). 

Ultimately the selection of the preferred site will be subject to approval by both Regional 
Councils. 

1.6 Overview of Preferred Site Supporting Documentation 
A series of documents are being prepared to provide the necessary background and rationale in 
support of the identification of the Preferred Site. Each of these documents addresses one or 
more of the Short-List Evaluation Criteria as set out in Table 1.1. 

Table 1.1 Comparative Evaluation Criteria to be used in the Evaluation of the Short-List of Alternative Sites and 
Applicable Reports 

Environmental 
Considerations 

Evaluation Criteria Applicable Report 

Potential Air Quality Impacts Report on Potential Air Quality Impacts 

Potential Water Quality Impacts (Surface Water 
and Groundwater) 

Report on Potential Water Quality Impacts 
(Surface Water and Groundwater) 

Potential Environmentally Sensitive Areas and 
Species Impacts 

Public Health & 
Safety and Natural 
Environment 
Considerations 

Potential Aquatic and Terrestrial Ecology 
Impacts 

Potential Environmentally Sensitive Areas 
and Species Impacts and Potential Aquatic 
and Terrestrial Ecology Impacts 

Compatibility with Existing and/or Proposed 
Land Uses  
Potential Impact on Residential Areas 
Potential Impact on Parks and Recreational 
Areas 
Potential Impact on Institutional Facilities or 
Areas 

Report on Compatibility with Existing 
and/or Proposed Land Uses 

Potential Impact on Archaeological and 
Cultural Resources 

Report on Archaeological and Cultural 
Resources 

Social and Cultural 
Considerations 

Potential Traffic Impacts Report on Potential Traffic Impacts 
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Environmental 
Considerations 

Evaluation Criteria Applicable Report 

Economic / Financial 
Considerations 

Operation and Maintenance Costs for 
Facility(ies) 

 Capital Costs to develop Facility(ies) 

Report on Capital Costs, Operation and 
Maintenance Costs 

Technical 
Considerations 

Compatibility with Existing Infrastructure 

 Design/operational flexibility provided by site 

Report on Compatibility with Existing 
Infrastructure and Design/Operational 
Flexibility 

Legal Considerations Complexity of Required Approvals 

 Complexity of Required Agreements  
Report on Complexity of Required 
Approvals and Agreements 

 

Indicators have been identified for each of the above criteria and have been used to determine the 
advantages and disadvantages for each of the sites.  Applicable indicators for the criteria 
addressed in this report are noted in Section 1.7. 

1.7 Purpose of this Report 
This report entitled Application of Short-List Evaluation Criteria – Public Health & Safety and 
Natural Environment Considerations: Report on Potential Water Quality Impacts (Surface 
Water & Groundwater) has been prepared to identify the potential water quality impacts 
associated with the development of a Durham York thermal treatment facility on the Short-
Listed sites, and to provide a relative comparison of these impacts.  

This report will form part of the supporting documentation and materials for stakeholder 
consultation in the evaluation of “Alternative Methods” and identification of the preferred 
facility location for the Durham York Residual Waste Study. Public and agency input received 
on this draft report will be considered when moving forward in the process and when preparing 
the EAA approval documentation. 

Specifically, this document addresses one of the “Public Health and Safety and Natural 
Environment Consideration” considerations as identified in the approved EA Terms of 
Reference4, Appendix F, Table F-3 under the category of Environmental Considerations –Public 
Health and Safety and Natural Environment Considerations” and the Preliminary Evaluation 
Criteria “Potential Water Quality Impacts (Surface Water and Groundwater) as indicated below. 

Table 1.2 Public Health & Safety and Natural Environmental Considerations – Water Quality Impacts 

Public Health & Safety and Natural Environment 
Criteria Indicator Rationale 

Water Quality 
Impacts (Surface 
Water and 
Groundwater) 

Relative distance to and type of watercourses 
(aquatic habitat) present within close proximity 
of site for wastewater or surface water 
discharge from facility (if applicable). 

Close proximity of site to sensitive 
watercourses could result in negative 
impacts to the aquatic environment due to 
potential discharges from the facility. 

                                                 
4 Durham/York Residual Waste Study - Approved Environmental Assessment Terms of Reference, March 31, 2006. 
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Public Health & Safety and Natural Environment 
Criteria Indicator Rationale 

Receiving body for wastewater discharge from 
the facility (if applicable) 

Depending on the location and nature of the 
receiving body for wastewater discharge, 
negative impacts could result to the natural 
environment and/or social cultural 
environment due to potential discharges from 
the facility.  
 

Quality of water in the receiving body based on 
size and flow of watercourses. 

Smaller watercourses with low flow could 
experience greater impacts from wastewater 
or surface water discharges from a facility. 
 

 
In addition to the specific indicators identified in the background documents to the Approved EA 
Terms of Reference4, the potential impacts to groundwater resources are addressed in Appendix 
A of this report.  
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2. Methodology for Individual Study 
2.1 Approach and Methodology  
This evaluation identifies the advantages and disadvantages related to potential water quality 
impacts for the four Short-List sites and considers the following:  

 the site location;  

 the watercourse hydrologic characteristics;  

 the corresponding jurisdiction body such as the Conservation Authority;  

 the required surface water design criteria for quantity and quality controls;  

 the estimated conceptual costs and approval requirements for stormwater management; 
and 

 the potential for groundwater impacts. 

Appendix B contains a glossary of stormwater management terminology. 

2.2 Key Assumptions 
The new Durham York thermal treatment facility is expected to manage either 150,000 tonnes 
per year (tpy) or 250,000 tpy of residual waste at the beginning of the planning period depending 
on the residual waste disposal needs of both municipalities and the availability of waste from 
neighbouring municipal jurisdictions. The maximum tonnage scenario for a Durham York 
thermal facility is 400,000 tpy, and represents potential residual waste quantities and future 
expansion requirements towards the end of the 35-year planning period. 

Ultimately, as the facility may be expanded to process up to 400,000 tpy of residual waste, and 
as the potential stormwater infrastructure required to support such an expansion, would have an 
effect on the potential usable area for each of the Short-List sites, the assessment of potential 
water quality impacts was based on the maximum 400,000 tpy facility size. 

2.3 Evaluation Process 
The Short-List evaluation process involved a ‘net effects analysis’ of the four (4) Short-List 
siting alternatives. A ‘net effects analysis’, which is a requirement of the Environmental 
Assessment Act, was identified in the methodology (see Section 1.5 of this report) and included 
in the approved EA Terms of Reference.  The methodology involved the following: 

 First, the comparative evaluation criteria (identified in Table 2.1) were applied to the 
alternatives and the range of potential effects resulting from this application were 
identified. 

 Second, each potential effect was reviewed and a determination made as to whether or 
not mitigative measures exist that could be applied to offset or eliminate the potential 
effect. In the case of a positive effect, enhancement measures may be considered to 
increase the benefit. 
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 Finally, the remaining, or ‘net’ effects are tabulated for consideration further in the 
evaluation process. 

The intent of this exercise is to ensure that all alternatives are being reviewed in the context of 
best practices or best available technology – provided these measures are reasonably available 
and can be reasonably applied to the undertaking. 

Step 7 of the evaluation process focused on the identification of relative advantages and 
disadvantages for each of the four (4) sites. These were identified based on the net effects for 
each site identified and a comparison of these net effects is intended to, in essence, establish a 
ranking of sites under each comparative consideration. The process of differentiating between 
what constitutes an advantage or disadvantage is outlined below: 

 
Table 2.1 Ranking System for Advantages and Disadvantages 

Ranking Description 
Major Advantage A major advantage was identified for any site with the significant ability to meet 

the evaluation criteria when compared with the other sites. 
Advantage An advantage was identified for any site with the ability to meet the evaluation 

criteria when compared with the other sites. 
Neutral Neutral was identified for any sites that showed no advantage or disadvantage 

after the application of the evaluation criteria when compared with the other sites. 
Disadvantage A disadvantage was identified for any site with the inability to meet the evaluation 

criteria when compared with the other sites. 
Major Disadvantage A major disadvantage was identified for any site with the significant inability to 

meet the evaluation criteria when compared with the other sites. 

 

The rankings for the sites in regards to their potential impact to water quality were developed 
based on the relative comparison of the Short-List sites. 

2.4 Stormwater Design Criteria 
The proposed thermal treatment facility will be designed in such a manner as to ensure that there 
is no contamination of surface water runoff from solid waste or related processing activities (e.g. 
all waste receiving, storage and processing will be performed inside the building) discharge to 
the receiving watercourse. 

The stormwater design criteria were identified as follows:  

 Stormwater quantity control to attenuate post-development flows to pre-development 
flows; and 

 Stormwater quality control and erosion control. 

This study also addresses the potential for stormwater management ponds to control the quantity 
and improve the quality of stormwater runoff. In order to quantify the benefits of stormwater 
management control ponds at a watershed scale and to assess the potential effect of the 
stormwater management facilities on surface runoff, a hydrological computer model, 
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SWMHYMO5, was utilized. This model was employed through different scenarios to provide the 
peak flow rates for 2, 5, 10, 25, 50, 100-year storm events on the design of the stormwater 
management facility to maximize benefits related to stormwater management control. 

2.5 Data Collection 

2.5.1 Background Information Review 
The Short-List sites are situated within the Municipality of Clarington and the Town of East 
Gwillimbury. The peak flow rates generated within a site are highly dependent on rainfall 
distribution, land use cover and the soil type. 

A runoff index factor combining the hydrologic soil group and land use characteristics is referred 
to as a soil curve number (CN). The soils data obtained from the report of Soil Survey of Ontario 
Durham County were combined with land use information to determine a curve number (CN) for 
each proposed site. The curve number 746 was selected for all subject sites. 

2.5.1.1 Clarington 01 

The Clarington 01 site is located southeast of Tooley Creek and just north of Lake Ontario. It is 
on the west side of Osbourne Road, north of CN Railway. The major intersection is Highway 
401 and Courtice Road. The site has an area of 12.4 hectares (ha) and is located within the 1,050 
ha Tooley Creek watershed area. The site is located in the Central Lake Ontario Conservation 
Authority jurisdiction.  

2.5.1.2 Clarington 04 

The Clarington 04 site is approximately 2 km east of Bennett Creek, which discharges to Lake 
Ontario located about 1 km south of the site. The site is located south of Highway 401, between 
South Service Road and Bennett Road. The major intersection is Highway 401 and Bennett 
Road. 

The site has an area of 14.8 ha which falls within the 289 ha Bennett Creek watershed area and is 
under the jurisdiction of the Central Lake Ontario Conservation Authority. 

2.5.1.3 Clarington 05 

A tributary of Tooley Creek runs east-west through the middle of the Clarington 05 site and 
extends to the west of the site. Lake Ontario is located about 1 km south of the site. The major 
intersection is Highway 401 and Courtice Road. The site has an area of 27.2 ha which falls 
within the 1,050 ha Tooley Creek watershed area. The site is located within the Central Lake 
Ontario Conservation Authority jurisdiction. 

                                                 
5 The Storm Water Management Hydrologic Model, SWMHYMO, is a complex hydrologic model for the simulation 
and management of stormwater runoff in both rural and urban areas. SWMHYMO was developed and created based 
on the framework of OTTHYMO-83 and OTTHYMO-89 (OTTawa HYdrologic MOdel). The OTTHYMO-89 was 
developed by Paul Wisner & Associates Inc. 
6 The Clarington Short-List sites are found within the Darlington Loam soil series having a fair to good drainage 
(referred to Report #9 of the Ontario Soil Survey – Durham County). This soil type belongs to the hydrologic soil 
group ‘C’ with a typical curve number (CN) of 74 (referred to the design charts 1.08 & 1.09 of the MTO Drainage 
Management Manual, 1997). The soils in the vicinity of the East Gwillimbury site are assumed to be similar. 
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2.5.1.4 East Gwillimbury 01 

The East Gwillimbury 01 site is located at Lot 2, Concession 4, East Gwillimbury, Ontario, and 
is close to the intersection of Highway 404 and Davis Drive. It has a total area of 11.5 ha located 
within the Black River sub-watershed. A tributary of Black River runs north-south just inside the 
western border of the site. Another tributary of the Black River is located approximately 400 m 
east of the site. The main branch of the Black River watercourse is located about 20 km east of 
the site. 

This area falls within the jurisdiction of the Lake Simcoe Region Conservation Authority. The 
site falls within the tributary of the Black River Watershed which has a drainage area of 1,590 
ha. 

2.6 Hydrologic Parameters 
The hydrologic principles and the hydrologic parameters were identified as follows: 

 the soil type of each site (to determine CN7 value); 

 all hydrologic features, such as rivers, streams, ponds, etc; 

 the drainage paths, length and the site spot elevations (to determine the surface runoff 
slope and the time of concentration); 

 the SCS8 24-hour Type II Distribution rainfall data from Peterborough were used for the 
Clarington 01, 04 and 05 sites; and 

 the SCS6 24-hour Type II Distribution rainfall data from Toronto Airport was used for the 
East Gwillimbury 01 site. 

Stormwater runoff is currently controlled by existing topography, soils and vegetation. The 
portion of overland flow that does not infiltrate the ground travels to nearby watercourses. To 
calculate the existing peak runoff rates for the various storm events, a number of hydrologic 
input parameters had to be determined. The total site area is as discussed in Section 1.4. As 
mentioned in Section 2.5.1 above, all subject sites are considered to be rural land with a selected 
curve number (CN) value of 74. The pre-development drainage path lengths are the natural 
drainage path distance, which represents the surface stormwater flow from the highest remote 
point to the lowest point within the thermal treatment facility site. The hydrologic input 
parameters for the pre-development drainage conditions are summarized in Table 2.2.  

Table 2.2 Site Characteristics – Pre-Development Drainage Conditions 

Alternative Total Site 
Area 
(ha) 

CN Value Watercourses Drainage 
Path Length 
(within site) 

Clarington 01 12.4 74 Tooley Creek 440 m 
Clarington 04 14.8 74 Bennett Creek 650 m 
Clarington 05 27.2 74 Tooley Creek 525 m 

                                                 
7 The curve number (CN) is a parameter used to determine the extent of rainfall that infiltrates, rather than becoming 
surface runoff. 
8 SCS represents the United States Department of Agriculture Soil Conservation Service and assumed to be 
reasonable for use in this study. 
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Alternative Total Site 
Area 
(ha) 

CN Value Watercourses Drainage 
Path Length 
(within site) 

East Gwillimbury 01 11.5 74 Tributary of Black River 340 m 

 

Without onsite stormwater detention control, the increase in impervious surfaces from the 
proposed thermal treatment facility’s buildings, paved roads, parking areas and landscaped areas 
would result in an increased volume and rate of stormwater runoff. To calculate the pre-
development peak flow rates for the various storm events, a number of hydrologic input 
parameters had to be determined. The drainage area refers to the area contributing stormwater 
runoff to the stormwater management facility. The percent of the site area deemed to be 
impervious is calculated based on the concept thermal treatment facility site plan (please refer to 
Technical Memorandum on Facility Site Size, Appendix E of the Report on Compatibility with 
Existing Infrastructure and Design/Operation Flexibility) and the stormwater drainage area of 
the site. The drainage path length from the stormwater pond outlet to the receiving watercourse 
was measured. The hydrologic input parameters for the post-development drainage conditions 
are summarized in Table 2.3. 

Table 2.3 Site Characteristics – Post-Development Drainage Conditions 

Alternative SWM 
Pond 

# 

Drainage 
Area 
(ha) 

Impervious 
Site Area 

(%) 

Drainage Path Length 
from SW Pond Outlet to 
Receiving Watercourse 

(m)  
Clarington 01 1 10.0 45  600  
Clarington 04 3 10.0 45  150  
Clarington 05 2 10.0 45  250  
East Gwillimbury 01 4 9.0 50  15  

 

The post-development quantity & quality control criteria are established for the individual 
watercourses receiving the stormwater runoff by the relevant conservation authority and are 
discussed in Section 3 below. 
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3. Results and Findings 
3.1 Hydrological Analysis 
The stormwater criteria used to design the stormwater management facility was based on 
quantity control to attenuate the post-development peak runoff flows from 2-year, 5-year, 10-
year, 25-year, 50-year and 100-year to the pre-development levels. In addition, water quality 
control and erosion control were also considered and incorporated into the design according to 
the Ministry of Environment’s (MOE) Stormwater Management (SWM) Planning and Design 
Manual, March 2003. 

According to the MOE Stormwater Management Design Manual guidelines, there are three 
levels of water protection established for SWM facilities: Enhanced, Normal and Basic. In order 
to quantify the storage volume required for each of the potential thermal treatment facility sites, 
design criteria for quantity and quality controls of each individual site were obtained from the 
Central Lake Ontario Conservation Authority and the Lake Simcoe Region Conservation 
Authority. The Clarington 01 and 05 sites and the East Gwillimbury 01 site are subject to 
Enhanced Level protection requirements, because both Tooley Creek and the Tributary of Black 
River, respectively, support cold water fishery. The Clarington 04 site requires Normal Level 
protection because Bennett Creek supports a warm water fishery.  

A stormwater pool consists of two water levels: a permanent pool level and an active storage 
level (which is the extended detention level plus the flood control volume). The water elevation 
in the permanent pool is the lowest level to which the pond can be drawn down to during normal 
operation. The water in the permanent pool is not drained but mixes with and dilutes incoming 
stormwater. The extended detention volume is the volume above the permanent pool that is 
released slowly in order to obtain a minimum reduction of the total suspended solids load from 
the runoff volume generated by the drainage area. The volume above the extended detention 
volume is called the flood control volume.  

Table 3.1 summarizes the quantity and quality control criteria, the design volumes required for 
the permanent pool and extended detention volume for each Short-List site.  

Table 3.1 Required Pond Volumes for Quality Control 

Short-List Site Quantity Control 
Criteria1 

Quality Control 
Criteria1 

Permanent 
Pool Volume 

(m3) 

Extended 
Detention 

Volume (m3) 

Total  
(m3) 

Calculation   A B C = A + B 
Clarington 01 Control Post to Pre Enhanced Level 

80% SS removal2 
1,250 1,125 2,375 

Clarington 04 Control Post to Pre Normal Level 70% 
SS removal2 

600 1,125 1,725 

Clarington 05 Control Post to Pre Enhanced Level 
80% SS removal2 

1,250 1,125 2,375 

East Gwillimbury 01 Control Post to Pre Enhanced Level 
80% SS removal2 

1,240 1,125 2,365 

Notes 1. The criteria for quantity and quality control were obtained from the Central Lake Ontario Conservation 
Authority and the Lake Simcoe Region Conservation Authority. 
2.The Stormwater Management Planning and Design Manual, March 2003, Ministry of the Environment, 
indicates that the levels of protection correspond to the following “long-term average suspended solids 



Application of Short-List Evaluation Criteria  
Report on Potential Water Quality Impacts (Surface Water & Groundwater) 
 

 
3-2 

 

(SS) removals” which refer to the removal by the SWM facility of suspended solids from the site runoff for 
the entire range of rainfall events on that site for a long period of time, at least 10 years. 
 

Runoff hydrographs (shows peak flows based on rainfall data) were generated using the 
SWMHYMO model for the pre-development and post-development conditions using the 
corresponding rainfall data. All Short-List sites in Clarington used the rainfall data set of SCS 
24-hour Type II Distribution (16 years rainfall record) from Peterborough while the rainfall data 
set of SCS 24-hour Type II Distribution (34 years rainfall record) from Toronto Airport was used 
for the East Gwillimbury 01 site. The rain gauge stations were chosen based on the proximity to 
the Short-List sites. 

There will be two different conditions for all subject sites: pre-development and post-
development conditions. Two distinct hydrograph commands were used to simulate the 
stormwater runoff hydrographs. The DESIGN SCSHYD was used for rural (pre-development) 
conditions and the DESIGN STANDHYD was used for developed (post-development) 
conditions. The hydrologic analysis determined the peak flow runoff rates under the various 
storm return periods and the resulting volume required for flood control. This data is summarized 
in Table C-1 in Appendix C.  

The total pond volume required for the stormwater management facility is the sum of the 
permanent pool, the extended detention, and the flood control volumes required. These volumes 
plus the drainage area and pond depths for each Short-List site are summarized in Table 3.2 
below. 

Table 3.2 Total Pond Volume Required for SWM Facilities  

Short-List Site Drainage 
Area 
(ha) 

Pond 
Depth 

(m) 

P.P. Volume 
Req. + Ext. 

Det. Volume  
(m3) 

Flood 
Control 
Volume 

(m3) 

Total Pond 
Volume 

Required 
(m3) 

Calculation   A B C = A + B 
Clarington 01 10 3.0 2,375 2,468 ~ 4,900 

Clarington 04 10 3.0 1,725 1,846 ~ 3,600 

Clarington 05 10 3.0 2,375 1,846 ~ 4,300 

East Gwillimbury 01 9 2.5 2,365 1,945 ~ 4,300 

 
The footprint required for the stormwater management facility is shown on the stormwater 
management figures in Appendix D. The area required for the stormwater management facility 
includes the stormwater pond, sediment forebay, proposed berm, and maintenance access roads. 
The sediment forebay is a small pool located near the inlet of the stormwater pond that improves 
pollutant removal by trapping larger particles before they reach the main basin.  

The estimated footprints for the stormwater management facility are summarized in Table 3.3 
below, and were determined based on the following criteria: 

 The existing topographic contour and suitability for layout of each Short-List site; 

 The adequate location for each SWM pond discharge to the downstream watercourse; 
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 The incorporation of the proposed configuration of the thermal treatment facility on each 
Short-List site; 

 The accommodation of the stormwater pond, sediment forebay, proposed berm and 
maintenance access road. 

Table 3.3 Footprint of Stormwater Management Facility 

Short-List Site Stormwater 
Pond # 

Footprint Required 
(ha) 

Clarington 01 1 1.0 

Clarington 04 3 0.9 

Clarington 05 2 1.0 

East Gwillimbury 01 4 1.0 

 

Table D-1 in Appendix D provides an overview of the stormwater management plan for each 
Short-List site: 

 A brief description of the site; 

 The relevant watercourse and watershed drainage area; 

 The responsible Conservation Authority; 

 The stormwater quantity and quality control criteria; 

 The aquatic habitat of the receiving stream; 

 A brief description of the required stormwater management facility; and 

 The associated stormwater management facility conceptual cost estimate. 

3.2 Conceptual Cost Estimate 
The costs for a stormwater management facility depend on characteristics such as the percentage 
of impervious area, the approximate pond depth, the storage volume required, the quality control 
criteria and the footprint required. Table 3.4 summarizes the factors that determine costs and the 
estimated conceptual costs for the development of a stormwater management facility at each of 
the sites.  

Table 3.4 Conceptual Cost Estimate for Site-Specific Stormwater Management Facilities 

Short-List 
Site 

SWM 
Pond 

# 

Impervious 
Fraction (%) 

Pond 
Depth 

(m) 

Storage 
Volume 

Required 
(m3) 

Quality Control 
Criteria 

Footprint 
(ha) 

Conceptual 
Cost 

Estimate ($) 

Clarington 01 1 45 3.0 4,900 Provide Enhanced 
Level 80% suspended 

solids removal 

1.0 400,000 

Clarington 04 3 45 3.0 3,600 Enhanced Level 70% 
suspended solids 

removal 

0.9 350,000 
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Short-List 
Site 

SWM 
Pond 

# 

Impervious 
Fraction (%) 

Pond 
Depth 

(m) 

Storage 
Volume 

Required 
(m3) 

Quality Control 
Criteria 

Footprint 
(ha) 

Conceptual 
Cost 

Estimate ($) 

Clarington 05 2 45 3.0 4,300 Normal Level 80% 
suspended solids 

removal 

1.0 370,000 

East 
Gwillimbury 01 

4 50 2.5 4,300 Enhanced Level 80% 
suspended solids 

removal 

1.0 370,000 

 

3.3 Approvals Requirements 
Once a preferred site is selected, a detailed design of the required stormwater management 
facilities will be prepared. An application for development, interference with wetlands and 
alterations to shorelines and watercourses permit will be filed with the appropriate Conservation 
Authority according to the Conservation Authorities Act-Regulation 179/06. 

In accordance with Section 53 of the Ontario Water Resources Act (OWRA), it will be necessary 
to obtain a Certificate of Approval for a “sewage works” from the Ontario Ministry of 
Environment (MOE).  
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4. Groundwater 
As part of the EA process, a hydrogeologic study of the potential thermal treatment facility sites 
was undertaken to assess the potential short-term and long-term groundwater impacts.  The 
potential impacts of water quantity and water quality on the natural environment were 
determined and strategies to mitigate these effects were evaluated. 

To determine the potential hydrogeological impacts, a desktop geological and hydrogeological 
review of the proposed sites was undertaken. The short-term and long-term impacts and potential 
mitigation measures are summarized in Tables 4.1 and 4.2. 

Table 4.1 Potential Short-Term Impacts and Mitigation. 

Short-Term Impact Mitigation 
Potential dewatering of underlying shallow sand seams 
during construction as the proposed structure will extend 
to a minimum depth of 15 m. 

This is a temporary issue that can be resolved through 
an environmental management plan during construction.  

Potential dewatering associated to depressurization as 
both the Oak Ridges Moraine and the Thorncliffe Aquifer 
have high piezometric pressure heads. 

This is a temporary issue that can be resolved through 
an environmental management plan during construction. 

Negative impacts to watercourses and natural features 
during dewatering activities (Natural Features are shown 
in Figures 4.1, 4.2 & 4.3). 

Temporary stress is likely as natural features lie within or 
near to the proposed sites. However, this issue can be 
resolved through an environmental management plan 
during construction. 

Impact to domestic groundwater wells during dewatering. Some areas are not municipally serviced. Any 
interference complaints could be dealt with an alternative 
supply plan during construction activity.   

 

Table 4.2 Potential Long-Term Impacts and Mitigation 

Long-Term Impacts Mitigation 
Reduction of infiltration in the surrounding area leading to 
negative impacts to the groundwater system. 

Long-term impact is unlikely because the building and 
paved area for the construction of the facility will be 
negligible compared to the available recharge areas 
within the regional groundwater system. 

Introduction of airborne contaminants into the underlying 
aquifer through settlement of air borne particles into the 
surficial soil during the operation of the facility. 

Impact is unlikely because the contaminants are 
deposited into the top 10 cm of the surficial soil  
(Jacques Whitford, 2007) and will not migrate to the 
groundwater. 

Introduction of contaminants into the underlying aquifer 
from site activities, e.g. potential spills, etc. 

Impact is unlikely because the surficial geology consists 
of a 25 m low permeable Newmarket Till aquitard (for 
Clarington 01, 04 & 05 sites) and the Kettleby Till 
aquitard (for East Gwillimbury 01 sites) units, preventing 
the migration of contaminants into the aquifer. However, 
best management practices should be implemented 
during site operations. 

 
In summary, the development of the proposed thermal treatment facility will not have any 
noticeable effects on the surrounding groundwater resources. The construction of the facility 
may have some localized short-term effects that can be mitigated through an environmental 
management plan (EMP). 
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Given that the development facility will have minimal effects on groundwater resources, no site 
specific advantages or disadvantages can be identified. 

Details on the groundwater impact study can be found in Appendix A in the Technical 
Memorandum on Groundwater. 
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5. Significant Findings from the Water Quality Impact Study   
 The three Clarington sites demonstrate longer drainage path distances from the 

stormwater pond outlet to the receiving watercourse (between 150 – 600 metres) 
compared to the East Gwillimbury 01 site (15 metres). 

 The Clarington 01, Clarington 05, and East Gwillimbury 01 sites all discharge to a cold 
water fishery habitat. The Clarington 04 site discharges to a warm water fishery. 

 The storage volume required for the stormwater pond varies between 3,600 m3 for 
Clarington 04 to 4,900 m3 for Clarington 01.  

 The stormwater facility footprint required is the same for the Clarington 01, Clarington 
05, and East Gwillimbury 01 site (1 ha). The footprint required for the Clarington 04 site 
is slightly smaller (0.9 ha).  

 The surface water analysis revealed that all four sites can accommodate the area required 
for stormwater facilities. The area required is about the same for all four sites. The 
stormwater facility can be controlled from post-development conditions to pre-
development (existing) conditions.  

 The conceptual cost estimate to construct the stormwater management facility is 
relatively similar for all Short-List sites: 

o Clarington 01 site: $400,000; 

o Clarington 04 site: $350,000;  

o Clarington 05 site: $370,000; and 

o East Gwillimbury 01 site: $370,000 
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6. Identification of Preliminary Site Advantages and 
Disadvantages 

In order to evaluate the four Short-List sites and determine which site is best suited for the 
proposed undertaking, the net effects associated with each site were compared through the 
application of indicators reflecting potential water quality impacts. This evaluation was used to 
establish the relative advantages and disadvantages of each site. These advantages and 
disadvantages are based on the professional judgement of GENIVAR and are presented in Table 
6.1 below. 

Table 6.1 Summary of Site Characteristics and Proposed Advantages and Disadvantages 

Criterion Indicator Clarington 01  Clarington 04 Clarington 05 East  
Gwillimbury 01 

Water Quality 
Impacts (Surface 
Water and 
Groundwater) 

Relative 
distance to and 
type of 
watercourses 
(aquatic 
habitat) 
present within 
close proximity 
of site for 
wastewater of 
surface 
discharge from 
facility (if 
applicable). 

 
 

ADVANTAGE 
• 600 metres 

to receiving 
watercourse  

• receiving 
watercourse 
is a cold 
water fishery 

• Stormwater 
management 
facility will be 
designed in 
accordance 
with 
Conservation 
Authority 
requirements 
to mitigate 
potential 
impacts to 
the receiving 
watercourse 

NEUTRAL 
• 150 metres to 

receiving 
watercourse  

• receiving 
watercourse is 
a  less 
sensitive warm 
water fishery 

• Stormwater 
management 
facility will be 
designed in 
accordance 
with 
Conservation 
Authority 
requirements 
to mitigate 
potential 
impacts to the 
receiving 
watercourse 

NEUTRAL 
• 250 metres 

to receiving 
watercourse  

• receiving 
watercourse 
is a cold 
water fishery 

• Stormwater 
management 
facility will be 
designed in 
accordance 
with 
Conservation 
Authority 
requirements 
to mitigate 
potential 
impacts to 
the receiving 
watercourse 

 

DISADVANTAGE 
• 15 metres to 

receiving 
watercourse  

• receiving 
watercourse is 
a cold water 
fishery 

• Stormwater 
management 
facility will be 
designed in 
accordance 
with 
Conservation 
Authority 
requirements 
to mitigate 
potential 
impacts to the 
receiving 
watercourse 

 Receiving body 
for wastewater 
discharge from 
the facility (if 
applicable) 

NEUTRAL 
• Wastewater 

discharge to 
be managed 
at a WPCP 
and 
ultimately 
discharged to 
lake Ontario 
in 
accordance 
with 
regulatory 
requirements 

NEUTRAL 
• Wastewater 

discharge to be 
managed at a 
WPCP and 
ultimately 
discharged to 
lake Ontario in 
accordance 
with regulatory 
requirements 

NEUTRAL 
• Wastewater 

discharge to 
be managed 
at a WPCP 
and 
ultimately 
discharged to 
lake Ontario 
in 
accordance 
with 
regulatory 
requirements 

NEUTRAL 
• Wastewater 

discharge to be 
managed at a 
WPCP and 
ultimately 
discharged to 
lake Ontario in 
accordance 
with regulatory 
requirements 
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Criterion Indicator Clarington 01  Clarington 04 Clarington 05 East  
Gwillimbury 01 

 Quality of 
water in the 
receiving body 
based on size 
and flow of 
watercourses 

NEUTRAL 
• The 

stormwater 
management 
facility will be 
controlled 
from post-
development 
to pre-
development 
(existing) 
conditions 

NEUTRAL 
• The stormwater 

management 
facility will be 
controlled from 
post-
development to 
peak pre-
development 
(existing) 
conditions 

NEUTRAL 
• The 

stormwater 
management 
facility will be 
controlled 
from post-
development 
to pre-
development 
(existing) 
conditions 

NEUTRAL 
• The stormwater 

management 
facility will be 
controlled from 
post-
development to 
pre-
development 
(existing) 
conditions 

 Groundwater 
Impacts (not 
specified 
indicator, 
provided for 
information) 

NEUTRAL 
• Development 

of thermal 
treatment 
facility will 
not have any 
noticeable 
effects on the 
surrounding 
groundwater 
resources 

NEUTRAL 
• Development of 

thermal 
treatment facility 
will not have 
any noticeable 
effects on the 
surrounding 
groundwater 
resources 

NEUTRAL 
• Development 

of thermal 
treatment 
facility will not 
have any 
noticeable 
effects on the 
surrounding 
groundwater 
resources 

NEUTRAL 
• Development of 

thermal 
treatment facility 
will not have 
any noticeable 
effects on the 
surrounding 
groundwater 
resources 

 OVERALL ADVANTAGE 
(600 metres to 

receiving 
watercourse, 

receiving 
watercourse is a 

cold water 
fishery) 

NEUTRAL 
(150 metres to 

receiving 
watercourse, 

receiving 
watercourse is a  

less sensitive 
warm water 

fishery) 

NEUTRAL 
(250 metres to 

receiving 
watercourse, 

receiving 
watercourse is a 

cold water 
fishery) 

 

DISADVANTAGE 
(15 metres to 

receiving 
watercourse, 

receiving 
watercourse is a 

cold water fishery) 
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7. Summary and Conclusion 
In summary, the sites are listed below with associated advantages and disadvantages based on 
the evaluation of their suitability for the proposed project. 

Clarington 01: With respect to the distance of the SWM facility to natural features and 
watercourses, this site has the advantage of having the greatest distance between the 
SWM facility and natural features and watercourses. With respect to the type of aquatic 
habitat in receiving body, this site has a minor disadvantage as the discharge is into a cold 
water fishery.  
 
Clarington 04: With respect to the distance of the SWM facility to natural features and 
watercourses, this site has an advantage as there is a reasonable distance between the 
SWM facility and natural features and watercourses. With respect to the type of aquatic 
habitat in receiving body, this site has minor advantage as the discharge is into a warm 
water fishery.  
 

 Clarington 05: With respect to the distance of the SWM facility to natural features and 
watercourses, this site has an advantage as there is a reasonable distance between the 
SWM facility and natural features and watercourses. With respect to the type of aquatic 
habitat in receiving body, this site has a minor disadvantage as the discharge is into a cold 
water fishery.  
 

 East Gwillimbury 01: With respect to the distance of the SWM facility to natural 
features and watercourses, this site has a major disadvantage as the SWM facility is 
located very close to the natural features and the receiving watercourse which may affect 
the aquatic habitat stream temperature. With respect to type of aquatic habitat in 
receiving body, this site has a minor disadvantage as the discharge is into a cold water 
fishery. 
 

Overall, East Gwillimbury 01 is the only site with a significant disadvantage, in regards to the 
close proximity of the stormwater management facility to a cold water fishery. 

For the purpose of considering the net effects associated with each site in regards to Public 
Health & Safety and Natural Environment Considerations: Report on Potential Water Quality 
Impacts (Surface Water & Groundwater), based on the results of the assessment described 
above, it is proposed that the relative advantages and disadvantages of the Short-List sites be as 
outlined in Table 7.1 below. 

Table 7.1 Summary Table – Public Health & Safety and Natural Environment Considerations: Potential Water Quality 
Impacts – Relative Advantages and Disadvantages 

Criterion Clarington 
01 

Clarington 
04 

Clarington 
05 

East Gwillimbury 
01 

Water Quality 
Impacts (Surface 

Water and 
Groundwater) 

ADVANTAGE NEUTRAL NEUTRAL DISADVANTAGE 
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1. Purpose of this Technical Memorandum 
This hydrogeologic study is being conducted as a part of the Environmental Assessment (EA) for 
the Evaluation of Short-List sites for the Regions of Durham and York. There are a total of four 
Short-List sites for assessment:  Clarington 01, Clarington 04, Clarington 05, and East 
Gwillimbury 01.  

As part of the EA process, this hydrogeologic study was undertaken to assess the potential short-
term and long-term groundwater impacts that could result from establishing a thermal treatment 
facility at each of the proposed sites.  

Short-term impacts may be associated with dewatering activities during the construction phase, 
resulting in interference with domestic water well supply and groundwater dependent streams 
and wetlands within the vicinity of the sites.  

Long-term impacts include the potential for reduced infiltration into underlying aquifer 
formations as a result of paving the area around the new thermal treatment facility, as well as the 
potential for introduction of the airborne contaminants from the emissions of the thermal 
treatment facility into the aquifer.  

To address concerns related to the potential entry of airborne contaminants associated with 
emissions from the thermal treatment facility, dioxin and mercury were identified to be the two 
contaminants of concern (Jacques Whitford, 2007).  

In order to understand potential impacts, the following sections discuss the hydrogeologic 
framework for each proposed site and its susceptibility to impacts associated with the 
construction and operation of the proposed facility. 

2. Methodology  
2.1 Review of Existing Scientific Information 
A desktop hydrogeological study was conducted to review the geological and hydrogeological 
conditions at each of the Short-List sites. Data from various sources were compiled to understand 
the natural hydrogeological conditions and the implications associated with the construction and 
the operation of a thermal treatment facility. The geological and hydrogeological properties of 
the subsurface in the vicinity of the proposed sites were investigated using the following 
information: 

 Review of physiographic, topographic and surficial geology maps of the various areas; 

 Review of YPDT (York Peel Durham Toronto) model cross-sections; and 

 Review of previous geotechnical investigations and reports. 

As part of a joint initiative from York Region, Peel Region, Durham Region, and the City of 
Toronto (YPDT), a regional geological and hydrogeological study has been conducted for these 
areas. The results of this scientific study have been used as a tool to understand the 
hydrogeological regime in the proposed areas of construction and their short- and long-term 
vulnerability (Earthfx., 2006).  
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Supporting documents regarding the ecotoxicity of the potential emissions was also reviewed in 
order to understand the potential influence of the emissions and their fate in groundwater 
(Jacques Whitford Ltd., 2007). 

2.2 Assessment of Airborne Contaminants within the Groundwater System 
Concerns identified with regards to long-term impacts on water quality are mainly associated 
with the potential for the introduction of airborne contaminants into the groundwater system 
through deposition on the ground surface in the localized area surrounding the site. 

A supporting document regarding the ecotoxicology of the potential emissions, Generic Risk 
Assessment Study, Durham – York Residual Waste Study prepared by Jacques Whitford Ltd. 
(2007) was reviewed in order to understand the potential influence of the emissions and their fate 
in groundwater. Based on this study, only mercury and dioxin were identified as contaminants of 
potential concern (CoPC).  

Risk assessment associated with facility emissions do not take groundwater into consideration 
because only trace deposition of airborne contaminants are expected within the top 10 to 30 
centimetres of the soil depending on whether the soil is tilled or untilled (US EPA, 2005a, 
2005b).  

However, to address worst-case conditions, the Risk Assessment document prepared by Jacques 
Whitford (2007) used the maximum emissions concentration for all CoPC in their air dispersion 
modelling. The results of the loading of the CoPC’s to soil over 35 year life of the thermal 
treatment  facility in all cases resulted in soil loadings of less than 1% of the natural background 
concentrations (Jacques Whitford, 2007). The natural background concentrations of mercury and 
dioxin obtained from surficial soil samples were found to be 1.30 x 10-1 mg/kg and 4.80-6 mg/kg 
respectively. These are low values and soil loadings of less than 1% of these values over the 35 
year life of the thermal treatment facility will have no measurable effects on the existing 
groundwater conditions underneath the sites.  

This issue has also been addressed in Section 4, which deals with the hydrogeological regime 
and its susceptibility to environmental contamination. 

2.3 Hydrogeological Assessment 

2.3.1 Short-Term Impacts 
Short-term impacts to the hydrogeological system have been identified as construction 
dewatering activities. The extent of such an impact would depend on the construction 
methodology and the local geologic and hydrogeologic conditions.  

2.3.1.1 Dewatering and Depressurization  

In general, construction dewatering is composed of two main elements – dewatering and 
depressurization. Dewatering is the physical removal of water from the ground, which is 
necessary to provide dry, safe working conditions. Dewatering is required mainly for 
construction work when excavations extend below the water table. Depressurization is the 
method of controlling hydraulic pressure from deep water-bearing formations to provide stability 
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to excavations by preventing basal heave. Since the construction of the facility can extend as 
deep as 15 meters, to construct the waste storage pit, both dewatering and depressurization may 
be needed.  

Depending on the type of groundwater conditions at each site, one of three scenarios could 
occur: 

1. Subsurface material is fine and cohesive and/or the water table is naturally deep. In this 
situation, limited dewatering would be required and there would be less influence to the 
groundwater system. 

2. The construction extends into a shallow unconfined aquifer. In this situation, dewatering 
would be needed to control the groundwater and may result in the lowering of the water 
table within the site and in a limited area surrounding the site. The exact extent is 
dependent on the physical characteristics of the aquifer and the required volume of 
dewatering. Once construction is completed, dewatering will cease and the water table is 
expected to rebound to natural conditions. 

3. The construction extends into or approaches a deep confined aquifer. In this situation, the 
depressurization of a confined aquifer is needed in order to control the groundwater and 
may result in reduction of groundwater levels within the site and in a greater area 
surrounding the site. The exact extent is dependent on the physical characteristics of the 
aquifer and the volume of depressurization required.  

Dewatering or depressurization could result in the reduction of available water for use by 
neighbouring water takers and/or groundwater dependent natural features. Any potential 
receptors identified are discussed in the following sections. 

This report represents a desktop assessment of potential dewatering or depressurization needs for 
the different Short-List sites studied in the EA. 

2.3.2 Long-Term Impacts 
Long-term impacts include the potential for reduced infiltration into underlying aquifer 
formations as a result of paving the area around the new thermal treatment facility or the 
potential introduction of contaminants from the thermal treatment facility into the aquifer. The 
reduction of groundwater infiltration has been assessed by considering the proportion of surface 
area to be paved and comparing it to existing conditions.  

The potential for water quality impacts associated with the operation of the site has been 
discussed in Section 2. In addition, the hydrogeological setting underneath the proposed site 
locations was assessed to understand the thickness and extent of the underlying aquitards. 

3. Regional Geology and Hydrogeology of the Alternative 
Locations 

Three of the Short-List sites are located near the northern shore of Lake Ontario within the 
Region of Durham and one is located in York Region within the Town of East Gwillimbury. The 
geology and hydrogeology within these areas are discussed below. The corresponding Figures 
are attached following this technical memorandum in Attachment A. 
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3.1 Durham Region Sites 

3.1.1 Physiography 
The physiography of an area describes its major surficial features such as soil type, 
geomorphology and depositional environment. This information can be interpreted to provide a 
broad perspective on the physical setting surrounding each site and to obtain a better 
understanding of the characteristics of the surrounding land. 

The Region of Durham sites lie within the Iroquois Plain on the north shore of Lake Ontario 
(Chapman & Putnam, 1984). The Iroquois Plain has a fairly consistent pattern throughout the 
Region of Durham consisting of clay plains with scattered drumlins. Bluffs or gravel bars mark 
the old shoreline, directly below which is a strip of boulder pavement and sandy offshore 
deposits that varies from one-half to three miles in width. This coarse sandy soil is sometimes 
poorly drained and is not very productive. Much of it is covered by cedar thicket. With the 
exception of the dry sandy terrace north of Oshawa, most of the plain consists of till plains, 
drumlins, and areas of silty lacustrine deposits.  

3.1.2 Geology 
The geology surrounding the Short-List sites in the Region of Durham consists of approximately 
30 m of overburden material overlying bedrock. The surficial geology consists of a layer of 
Newmarket Till, which ranges between 20 to 25 m in thickness (Earthfx, 2006, Sharpe et al., 
1997). The Newmarket Till has been traced regionally across the Greater Toronto Area (GTA) 
and consists of dense stony (5-15% gravel) silty sand to sandy silt with occasional stonelines and 
sandy beds. This unit was possibly deposited in a standing water environment during the advance 
of the late Wisconsinian ice sheet from the north and along the Lake Ontario basin. The lithology 
and extent of this unit makes it a regional aquitard overlying potential aquifers in the Lower 
Deposits.  

The Lower Deposits underlying the Newmarket till include the Thorncliffe Formation and the 
Scarborborough Formation. Both units are relatively thin and appear hydraulically connected. A 
bedrock unit underlies the Lower Deposits and is present at an elevation of approximately 65 m 
above sea level (asl) and gradually slopes towards Lake Ontario (Earthfx, 2006; Sharpe et al., 
1997). 

3.1.3 Hydrogeology 
The glacial history of the region has resulted in the origin of a complex system of aquifers and 
aquitards of regional extent. In the Region of Durham, the hydrogeologic system is composed of 
Newmarket Till at ground surface over a continuous aquifer unit (Earthfx 2006; Sharpe et al., 
1997).  

Newmarket Till Aquitard: This unit is regarded as a regional aquitard due to its low 
permeability. Typically this unit is not capable of producing water for potable supply but acts as 
a thick low permeability unit isolating the ground surface from the confined aquifers (Thorncliffe 
Formation and Scarborough Formation), comprised of coarser grained interstadial deposits.  
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Thorncliffe Formation and Scarborough Formation Aquifer: In this area, the Thorncliffe 
Formation appears to be directly overlying the Scarborough Formation. Both units are 
considered confined aquifers and are commonly used for domestic and commercial water supply. 
These aquifer units often have high piezometric pressure head, sometimes close to ground 
surface. 

3.1.4 Clarington 01/05 Sites 
3.1.4.1 Geology 

Since Clarington 01 and Clarington 05 are adjacent properties, the local geology is expected to 
be similar. As such, these two sites are discussed within one section. Surficial geology at these 
sites is presented in Figure 3.1 in Attachment A. Geological cross-sections from the YPDT 
model have been used to understand the extent and thickness of the Newmarket Till and 
Thorncliffe formation underneath the proposed sites. Based on the cross-sections, the 
Newmarket Till is expected to be approximately 30m thick at the proposed site locations. Cross 
section locations are shown in Figure 3.2, and the cross-sections are shown in Figures 3.3 and 
3.4.  

3.1.4.2 Potential Dewatering Requirements 

Since construction efforts related to the thermal treatment facility will extend to a depth of 15 m, 
they will not extend as deep as the confined aquifer units (see cross-sections presented in Figures 
3.3 and 3.4). However, the high pressures observed in the aquifer may require temporary 
dewatering during construction.  

3.1.4.3 Reduction of Infiltration Area 

The buildings and the paved areas as part of this proposed facility are negligible compared to 
areas of recharge for the regional groundwater flow systems. As such, no noticeable effects are 
expected. 

3.1.5 Clarington 04 Site 
3.1.5.1 Geology 

Surficial geology at this site is presented in Figure 3.5. Geological cross-sections from the YPDT 
model have been used to understand the extent and thickness of the Newmarket Till and 
Thorncliffe formation underneath the proposed sites. Based on the cross-sections, the recent 
deposits and Newmarket Till are expected to be approximately 20m thick at the proposed site 
locations. Cross-section locations are shown in Figure 3.6, and the cross-sections are shown in 
Figures 3.7 and 3.8.  

3.1.5.2 Potential Dewatering Requirements 

Since construction efforts related to the thermal treatment facility will extend to a depth of 15 m, 
they will not extend as deep as the confined Thorncliffe aquifer unit. However, the high 
pressures observed in the aquifer may result in temporary dewatering operations during any 
construction activity. 
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3.1.5.3 Reduction of Infiltration Area 

The buildings and the paved areas as part of this proposed facility are negligible compared to 
areas of recharge for the regional groundwater flow systems. As such, no noticeable effects are 
expected. 

3.2 York Region Site 

3.2.1 Physiography 
The East Gwillimbury 01 site in York Region lies within the Schomberg Clay Plains, which 
encompasses Schomberg, Newmarket and the area north of Lake Scugog (Chapman and Putnam, 
1984). Major landforms surrounding the site include the Holland Marsh and the Algonquin 
Plains, which consist of level plains underlain by deep deposits of sand and silt. East 
Gwillimbury is within an area sometimes called the Queensville Flats, where the soil is silty in 
texture and highly calcareous. 

3.2.2 Geology 
All of the surficial sediments found within the East Gwillimbury 01 site are attributed to the last 
stages of Wisconsinian glaciation. These deposits are related to environments in which materials 
were laid down under glacial ice, in lakes and ice marginal ponds, in melt water channels and 
streams in front of and between ice lobes (Earthfx, 2006; Sharpe et al., 1997).  

The surficial geologic unit consists of a thin layer of recent deposits overlying approximately 18 
to 22 meters of Kettleby Till/Newmarket Till. The recent deposits consist of topsoil overlying 
brown silty sand to a depth of approximately 2.0 m. The upper till is underlain by approximately 
5 m of intertill sediments followed by an approximately 27 m thick layer of Lower Newmarket 
Till. The lower till is underlain by approximately 20 m of Thorncliffe Formation. An 
approximately 18 m thick unit of Sunnybrook Drift separates the Thorncliffe Formation from the 
underlying ~28 m thick layer of the Scarborough Formation. Bedrock is present at an elevation 
of approximately 153 m asl, sloping slightly south. 

3.2.3 Hydrogeology 
The glacial history of the region has resulted in the origin of a complex system of aquifers and 
aquitards of regional extent (Earthfx, 2006; Sharpe et al., 1997). In York Region, the 
hydrogeological system is comprised of the following units (from top to bottom):  

Kettleby Till Aquitard: The Kettleby Till can extend to depths of up to 51 m below ground 
surface (bgs) in the area. The upper 2 to 3 m of the unit can be weathered and desiccated, with 
the occasional deeper fracture that extends up to 6 m deep.  

Intertill Sediment Aquifer: The shallow intertill sediment aquifer (Oak Ridges Moraine (ORM) 
Aquifer) exists at a regional scale. This is a discontinuous aquifer that varies in thickness 
between 0 to 20 m and consists of considerable lateral variation in lithology between sand to 
fractured till to gravel deposits. The shallow ORM aquifer is semi-confined to confined near the 
site due to the thick overlying Kettleby Till. In areas where the aquifer is confined, the 
piezometric pressure head can be high, close to the ground surface.  
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Newmarket Till Aquitard: This unit underlies the ORM aquifer and is regarded as a regional 
aquitard due to its low permeability. This unit is not capable of producing water for potable 
supply but acts as a thick low permeability zone isolating the shallow aquifer from the confined 
aquifer (Thorncliffe Formation), comprising coarser grained interstadial deposits.  

Thorncliffe Formation Aquifer: This unit serves as a regional aquifer for domestic and 
commercial water supply in York Region. The aquifer has a high piezometric pressure head 
sometimes close to ground surface. 

Lower Aquifer/Aquitard Units: Beneath the Thorncliffe Formation lies the Sunnybrook 
Diamict, which is regarded as an aquitard, followed by a lower confined aquifer (Scarborough 
Formation), also composed of coarser grained interstadial deposits.  

3.2.4 East Gwillimbury 01 Site 
3.2.4.1 Geology 

Surficial geology at this site is shown in Figure 3.9. Geological cross-sections from the YPDT 
model have been used to understand the extent and thickness of the Kettleby Till and Intertill 
sediments (ORM aquifer) underneath the proposed site. Based on the cross-sections, the Kettleby 
Till is expected to be continuous and is approximately 30m thick at the proposed location. Cross-
section locations are shown in Figure 3.10, and the cross-sections are shown in Figures 3.11 and 
3.12. 

3.2.4.2 Potential Dewatering Requirements 

Since construction efforts related to the thermal treatment facility will extend to a depth of 15 m, 
they will not extend as deep as the confined intertill aquifer (ORM) units. However, the high 
pressures observed in the aquifer may result in temporary dewatering operations during any 
construction activity. 

3.2.4.3 Reduction of Infiltration Area 

The buildings and the paved areas as part of this proposed facility are negligible compared to 
areas of recharge for the regional groundwater flow systems. As such, no noticeable effects are 
expected. 

4. Results and Findings 
For short-term impact, potential need for dewatering has been flagged based on regional 
hydrogeologic information. However, the need and extent of such an operation are determined 
through site-specific information at the design phase.  

Since geologic and hydrogeologic conditions at all four sites are similar, both short and long-
term impacts are expected to be similar as well. These potential impacts have been summarized 
in the following two tables. 

Table 4-1: Potential Short-Term Impacts and Mitigation 

Short-Term Impact Mitigation 
Potential dewatering of underlying shallow sand seams 
during construction as the proposed structure will extend 

This is a temporary issue that can be resolved through 
an environmental management plan during construction.  
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Table 4-1: Potential Short-Term Impacts and Mitigation 

Short-Term Impact Mitigation 
to a minimum depth of 15m. 
Potential dewatering associated to depressurization as 
both the Oak Ridges Moraine and the Thorncliffe Aquifer 
have high piezometric pressure heads. 

This is a temporary issue that can be resolved through 
an environmental management plan during construction. 

Negative impacts to watercourses and natural features 
during dewatering activities (Natural Features are shown 
in Figures 4.1, 4.2 & 4.3). 

Temporary stress is likely as natural features lie within or 
near to the proposed sites. However, this issue can be 
resolved through an environmental management plan 
during construction. 

Impact to domestic groundwater wells during dewatering. Some areas are not municipally serviced. Any 
interference complaints could be dealt with an alternative 
supply plan during construction activity.  

 

Table 4-2: Potential Long-Term Impacts and Mitigation 

Long-Term Impacts Mitigation 
Reduction of infiltration in the surrounding area leading to 
negative impacts to the groundwater system. 

Long-term impact is unlikely because the building and 
paved area for the construction of the facility will be 
negligible compared to the available recharge areas 
within the regional groundwater system. 

Introduction of airborne contaminants into the underlying 
aquifer through settlement of air borne particles into the 
surficial soil during the operation of the facility. 

Impact is unlikely because the contaminants are 
deposited into the top 10 cm of the surficial soil  
(Jacques Whitford, 2007) and will not migrate to the 
groundwater. 

Introduction of contaminants into the underlying aquifer 
from site activities, e.g. potential spills, etc. 

Impact is unlikely because the surficial geology consists 
of a 25 m low permeable Newmarket Till aquitard (for 
Clarington 01, 04 & 05 sites) and the Kettleby Till 
aquitard (for East Gwillimbury 01 sites) units, preventing 
the migration of contaminants into the aquifer. However, 
best management practices should be implemented 
during site operations. 

 

In summary the development of the proposed thermal treatment facility will not have any 
noticeable effects on the surrounding groundwater resources. 

The construction of the facility may have some localized short-term effects that can be mitigated 
through an environmental management plan. 

Given that the development of the facility will have minimal effects on groundwater resources, 
no site-specific advantages or disadvantages are identified.  

5. References 
Jacques Whitford, 2007. Generic Risk Assessment Study, Durham-York Residual Waste Study, Report 
No. 100949702. 88pp. 

Earthfx, 2006. Groundwater Modelling of the Oak Ridges Moraine Area. CAMC-YPDT Technical 
Report #01-06. 

U.S. EPA., 2005a. Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities 
(HHRAP), Final. EPA520-R-05-006. 



Application of Short-List Evaluation Criteria  
Technical Memorandum on Groundwater 
 

 
9 

 

U.S. EPA., 2005b. Hazardous Waste Companion Database, Microsoft AccessTM 

Chapman L.J. and Putnam D.F., 1984. The Physiography of Southern Ontario, 3rd ed., Ontario 
Geological Survey, Special Volume 2, 270pp. 

Sharpe, D.R., P.J. Barnett, T.A., Brennand, D. Finley, G. Gorrell and H.A.J. Russell, 1997. Glacial 
geology of the Greater Toronto and Oak Ridges Moraine areas compilation map sheet. Geological Survey 
of Canada Open File 3062, scale 1:200,000. 

National Research Council, 2000. Waste Incineration and Public Health. National Academy of Sciences, 
364pp. 



 

 

 
 
 

Attachment A  



 

 

and urban areas. SWMHMO was developed and created based 
on the framework of OTTHYMO-83 and OTTHYMO-89 
(OTTawa HYdrologic MOdel). 

12. Total Suspended Solids - The total amount of particulate matter that is suspended in the 
water column. 

13. Water Quality - A term used to describe the chemical, physical and biological 
characteristics of water, usually in respect to its suitability for a 
particular purpose. 



 

 

Based on SWMHYMO simulation results, peak runoff rates in each Short-Listed sites under 2, 5, 
10, 25, 50 and 100 year storm events under the pre development and post development 
conditions are presented in the following Table C-1. 

Table C-1 SWMHHYMO Simulation Results 
  Peak Flow (m3/s) under different Storm Return 

Period 
 

Alternative Conditions 2-year 5-year 10-
year 

25-
year 

50-
year 

100-
year 

Flood-
Control 

Vol. Req. 
(ha.m) 

Clarington 01 Pre-
Development 0.307 0.655 0.915 1.272 1.553 1.841  

 Post-
Development 0.721 1.096 1.427 1.790 2.072 2.360  

 Post-
Development 

with SWM Pond 
0.305 0.630 0.889 1.203 1.419 1.689 0.2468 

Clarington 04 Pre-
Development 0.178 0.396 0.561 0.790 0.970 1.155  

 Post-
Development 0.645 0.912 1.161 1.409 1.600 1.794  

 Post-
Development 

with SWM Pond 
0.174 0.302 0.415 0.781 0.943 1.066 0.1846 

Clarington 05 Pre-
Development 0.305 0.675 0.954 1.340 1.644 1.955  

 Post-
Development 0.726 1.117 1.464 1.848 2.147 2.453  

 Post-
Development 

with SWM Pond 
0.267 0.500 0.713 1.256 1.591 1.841 0.1846 

East Gwillimbury 01 Pre-
Development 0.163 0.453 0.679 0.992 1.234 1.488  

 Post-
Development 0.637 0.957 1.268 1.600 1.852 2.245  

 Post-
Development 

with SWM Pond 
0.163 0.452 0.679 0.992 1.233 1.488 0.1945 



 

 

Table D-1: Overall Review of Stormwater Management Alternative 

Alternative Site Description Watercourses Conservation 
Authority 

Quantity Control 
Criteria 

Quality Control 
Criteria 

Aquatic Habitat Sizing SWM Pond 
Rainfall- 24 Hr SCS Storm  

Conceptual Cost Estimate 

Clarington 01 • Location: West side of 
Osbourne Rd, north of CN 
Railway, Clarington, ON 
• Major Intersection: Hwy 401 
and Courtice Road 
(Approximately 1.5 km from site)   
• Site Size:  12.1 ha 
 
  

• Tooley Creek 
• Watershed Drainage 
area 1,050 ha  
 

• Central Lake 
Ontario 
Conservation 
Authority 

• Control all 
storm events from 
Post development 
flows to Pre 
development 
flows  
 • Provide 25mm 
erosion control   
   

• Provide 
Enhanced Level 
80% long term 
S.S. removal  

• Cold water 
fishery 
• In stream work 
construction 
window June 15 
to September 15 

• SWM # 1 
• Drainage Area = 12.1 ha 
• Impervious Fraction = 45 %  
• Approx. Pond Depth = 3.0 m 
• Storage Volume required = 4,900 m3 
• Pond Side slope = 5:1 
• Approx. footprint = 1.0 ha 
• Downstream channel length 600m 
discharge to watercourse 

• $400,000 

Clarington 04 • Location: South of Hwy 401, 
between South Service Road and 
Bennett Road, Clarington, ON 
• Major Intersection: Hwy 401 
and Bennett Road 
(Approximately 1.1 km from site)   
• Site Size:  15.0 ha  

• Bennett Creek 
• Watershed Drainage 
area 289 ha  
 

• Central Lake 
Ontario 
Conservation 
Authority 

• Control all 
storm events from 
Post development 
flows to Pre 
development 
flows  
• Provide 25mm 
erosion control  

• Provide Normal 
Level 70% long 
term S.S. removal 
 

• Warm water 
fishery 
• In stream work 
construction 
window July 1 to 
March 31 

• SWM # 3 
• Drainage Area = 10 ha 
• Impervious Fraction = 45%  
• Approx. Pond Depth = 3.0 m 
• Storage Volume required = 3,600 m3 
• Pond Side slope = 5:1 
• Approx footprint = 0.9ha 
• Downstream channel length 150m 
discharge to watercourse 

• $350,000 

Clarington 05   

 

• Location: East of Osbourne Rd, 
between Hwy 401 and CN 
Railway, Clarington, ON 
• Major Intersection: Hwy 401 
and Courtice Road 
(Approximately 0.1 km from site)   
• Site Size:  27.4 ha 

• Tooley Creek 
• Watershed Drainage 
area 1,050 ha  
 

• Central Lake 
Ontario 
Conservation 
Authority 

• Control all 
storm events from 
Post development 
flows to Pre 
development 
flows  
• Provide 25mm 
erosion control  

• Provide 
Enhanced Level 
80% long term 
S.S. removal 

• Cold water 
fishery 
• In stream work 
construction 
window June 15 
to September 15 

• SWM # 2 
• Drainage Area =10 ha 
• Impervious Fraction = 45% 
• Approx. Pond Depth = 3.0 
• Storage Volume required = 4,300 m3 
• Pond Side slope = 5:1 
• Approx footprint = 1.0 ha 
• Downstream channel length 250m 
discharge to watercourse 
  

• $370,000 

East 
Gwillimbury 
01  

• Location: Lot 2, Concession 4, 
East Gwillimbury, ON 
• Major Intersection: Hwy 404 
and Davis Drive (Approximately 
2.6 km from site)        
• Site Size:  11.0 ha  

• Tributary of Black 
River 
•Sub-catchment No 6 
(Black River Sub-
Watershed) Drainage 
Area 1590 ha  

• Lake Simcoe 
Region 
Conservation 
Authority 

• Control all 
storm events from 
Post development 
flows to Pre 
development 
flows  
• Provide 25mm 
erosion control  

• Provide 
Enhanced Level 
80%  long term 
S.S. removal 

• Cold water 
fishery 
• In stream work 
construction 
window June 15 
to September 15 

• SWM # 4 
• Drainage Area = 9 ha 
• Impervious Fraction = 50%  
• Approx. Pond Depth = 2.5 m 
• Storage Volume required = 4,300 m3 
• Pond Side slope = 5:1 
• Approx footprint = 1.0 ha 
• Downstream channel length 15m 
discharge to watercourse  

• $370,000 

 


